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FOREWORD
This is the Seventh Edition of the WORLD'S MISSILE SYSTEMS, de­

signed as a reference compendium of the world's currently used or 

produced guided missiles. It is published by the Pomona Division 

of General Dynamics Corporation for use by its personnel, and for 

the use the free world military.

This edition is similiar in content, but somewhat differently or­

ganized, than the previous editions. The main body of text is 

composed of two facing sheets for each missile program; the left 

page a data sheet, the right page provides illustrations of the 

missile and associated equipment. But, instead of being organized 

by mission, all missiles are listed alphabetically, either by thei 

proper names, or lacking same, by their designation. Mission per­

spective is provided by the Table of Contents, which lists the 

mission and the producing country, as well as the page number. 

Also the data sheet has been redesigned to provide a quick-scan 

perspective of mission, trajectory, launch platform, target, and 

required after-launch action. And, this year, we give all dimen­

sions in both Metric and English units.

For the Seventh Edition, a much more strict definition of guided 

missile was adopted. To be considered as a guided missile, two 

criteria must be satisified:

a. the projectile must provide propulsive impulse after lea­

ving the launcher.

b. during flight, the projectile must generate or receive, 

and respond to course correction signals.

The use of this definition has eliminated a few previous entries 

such as Walleye and Copperhead. The only exceptions taken were 

for the Soviet Frog series of battlefield rockets, which are usual
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ABBREVIATIONS
Some commonly used abbreviations are defined.

AAM Air-to-air missile RV Reentry vehicle
A/C Aircraft SAL Semi-Active Laser
AEC Atomic Energy Commission SAM Surface-to-air missile
ASM Air-to-surface missile SAR Semi-Active Radar
B Booster SAT Societe Anonyme de Tele-
BAe British Aerospace Dyna- communications

mica Group sec Second
CEP Circuliar Error of Pro- SFENA Societe Francaise D’Equi

bability ments Pour La Navigation
cm Centimeter Aerienne
DOE Dept, of Energy SINS Shipboard Inertial Navi-
ECM Electronic countermea- gation System

sures SNIA Societe Nationale Indus-
GWS Guided Weapon System trielle Aerospatiale
IAI Israel Aircraft Indus- SNPE Societe Nationale des

tries Poudres et Explosifs
I CBM Inter Continential Bal- SSM Surface-to-surface mis-

listic Missile sile
IFF Identification, Friend TIR Target illumination

or Foe Radar
IMI Imperial Metal Industrie?! TV Television
IR Infrared UK United Kingdom
kg Kilograms USA United States of America
kt Kilo-ton (weapon yield) USSR Union Soviet Socialist
LOS Line Of Sight Republics
m Meter W/H Warhead
M Missile w/s Weapon System
MBB Messerschmitt-Boelkow- * Foot

Blohm II Inch
mi Mile # Pound
MIRV Multiple, Independently- 

targetable Reentry Ve­
hicle

MK Mark
im Millimeter
MOU Memorandum Of Understan­

ding
mph Miles per hour
MRV Multiple Reentry Vehicles
mt Megaton (weapon yield)
NOL Naval Ordnance Labora­

tory
NWS Naval Weapon Station
RF Radio frequency

iii
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LENGTH: SAR 6.3 (20.6')

IR 5.9m (19.4')
DIAMETER: 40cm (1.3')

MAMF ACRIC
DESIGNATION AA~6____________________

MISSION trajectory]

■ AW-TOAIR 
DAIR-TO SURFACE 
□surface-to-air
□ SURFACETO-SUR’ACE

□ URAWTY/GUOE
■ BflOSI.'BCUST GUOE 
Ibuosi sustain
□ BALLISTIC

CHARACTERISTICS Estimated:

ACRID

LAUNCHED FROM] n73BI[t

□ LAND INSTALL SOFT OTAN<
□ $>10 Oman
□ SHIP DOTH ER-----------------
■ A/C -----------------------------

DEVELOPER------
COUNTRY UOOK 
service Air Fq:

TARGETS

□ SHIPS
■ 4/C
□ MIS&IES 
□hard install

8 SOFT INSTALL 
VEHICLES

□personnel
□ OTHER-------

FOR LAUNCH

PERFORMANCE |

range SAR 50km (31 mi)
IR 20km (12.5m)

altitude Aircraft altitude

SPAN: 2.25 (7.4')
SPEED 2.2 Mach

(Some say as high as 4.5 Mach)

| Ifire/track

I FIRE/ILLUMINATE

WEIGHT: car 850ka (1870V) I I fiRE/Other partyI—J IRKS OR ILLUMINATES
IR 650kg \-430r) g fire and forget

SYSTEM/SUBSYSTEM | nperp.pnnN
CONTRACTOR

OVERALL 
SYSTEM

Long range tactical air-to-air missile system. USSR

AIRFRAME Cylindrical body with pointed nose (SAR), rounded nose 
(IR), Cruciform small delta canards forward and large 
delta wings aft of midbody

USSR

PROPULSION Solid propellant rocket motor - one stage. USSR

GUIDANCE
Two versions: 1) semi-active radar, 2) passive IR homing. 
Canard plus elevon/ailerons control. USSR

FUZING Proximity. USSR

WARHEAD
To about 100kg (220#) high explosive fragmentation. USSR

REMARKS
First Observed mounted on the MIG-2 Fqx bat aircraft (4 per A/C) and has been 

reported installed on the SU-19 aircraft. On the MIG-25, 4 Acrid missiles are 
carried; 2 IR inboard and two SAR outboard. The SAR targets are illuminated with 
CW antenna in slim wing tip pods. The large wings are designed to provide high 
altitude maneuverability. (This missile was orginally designed to kill high altitude 
bombers). The SAR receiver antenna is larger than that of the Sparrow and closely 
approximates the Phoenix antenna.

USERS KEY DATES

PRESENT STATUS Operational
COSTS

UNIT COSTS:

USSR
IOC:

First observed in late 
1975

LAUNCH UNIT

QUANTITIES

TOTAL TO OATE:

1
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ALCM
NAME------------------------------------
DESIGNATION AQM-86B
MISSION

AAIR-TO-AJR 
Barto-sure ace
□ S'JRFACE-TO-AJR
□ SURFACE-TO-SURFACE

TRAJECTORY|

□ GRAVITY/GUOE
□ OOOST/SOGST GLIDE
■ MMT SUSTAIN
□ sAiiisnc

CHARACTERISTICS |

LENGTH: 6.3m (20.8')

DIAMETER:60cni (2.0‘)

span: 3.66m (12.0')

ALCM

LAUNCHED FROM | iadnCHIR

□ IAN!) ISSTALL SOFT DTANK
□ SILO Oman
□ ship O0THER-----------------
■ A/C -----------------------------

Iar.Q£f,_and trajectory
data induted

FIRE/TRACK

developer Boeing 
COU NTRY__y?A — 
service Air Force 
TARGETSJ

8 SHIPS
A/C

□ V, ISSUES
■ hard install

PERFORMANCE |

RANGE: 2400km (1500mi)

□ son INSTALL 
O VEHICLES

ALTITUDE 0-12,2001 (0-40,000')

speed: Subsonic

OTHER: OTHER:

FIRE/ILLUMINATE 

FIRE/OTHER PARTY 
—ITRKS. OR ILLUMINATES 
| FIRE AND FORGET

WEIGHT; 1364 kg (3000#)

SYSTEM,SUBSYSTgj] DESCRIPTION
CONTRACTOR

OVERALL 
SYSTEM

Air-launched, medium range, cruise missile for use 
against strategic targets. Boeing

AIRFRAME
Roughly square cross-section body with long, short- 
‘fe?ronWio^SnearS^a?t & A/C type tail assembly aft. In- Boeing

PROPULSION Twin-spool turbofan. F107-WR-101 rated at 600irSt. Williams
Teledyne-2nd source

GUIDANCE
Inertial guidance plus a terrain-contour matching 
system. (TERCOM)

Inertial-Litton 
TERCOM-McDon. Doug.

FUZING

WARHEAD W-80 nuclear warhead with an estimated 200kt yield. AEC

remarks | launched Cruise Missile (ALCM) was orginally designed for use by
the B-52 and B-l bombers. When the 8-1 was cancelled, the ALCM was optimized for 
the B-52. The 8-52G will carry 20 missiles; 8 in the weapon bay rotary launcher and 
another 12 on wing pylons.

The ALCM is, in effect, a small, unmanned, self-guided aircraft. It can be 
programmed to fly any predetermined path to the target. It electronically reads the 
terrain it flys over, compares these readings with maps stored in the on-board 
computer, and applies the necessary corrections to stay on the programmed path.

KEY DATES

PRESENT STATUS: Production

IOC 1982

COSTS

UNIT COSTS: $1.3M in '81 $S.

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE:
Approximately 300 thru 1981.

3
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developer Raytheon/Hughes. 
COUNTRY LISA___________________
SERVICE USAF/USN

□soft nstall
□ VEHICLES 
□personnel
□ OTHER----------------

name AMRAAM AMRAAM
DESIGNATION
MISSION | trajectory] LAUNCHED FROM . (-|M0Bas lAUNCKER

■ ARTO AIR 
QaIR-TO-SURFACE
□ SURFACE TQ AIR 
□SURFACE TC SURFACE

□ <>KA'ilTY/GllCE
□ BOOST/BOOST GlOE
■ boost sustain
□ BALLISTIC

□ LANO WSTALL SOFT OTANN
□ slo Oman
□ SHIP DOTHER
■ A/C

TARGETS

□ SH ’S
■ A/C
■ MISSILES 
□haro install

characteristics I Estimated (Configuration not 
LENGTH: 3,5m (]2.0') fi na 1 ) BAS'S FOR LAUNCH

DIAMETER:

SPAN: 83cm (2.7*)

Aircraft target ~ 
acguisitionai 
within, range_____
2]fire/track

FIRE/ILLUMINATE

—IFIRE/OTHER PARTY 
—ITRKS. OR ILLUMINATES 
| FIRE AND FORGET

performance j Estimated (performance not 
range: 72km (45mi) established)
Min: 0.8km (0.5mi)

altitude: All a 1 rcraft altitudes

SPEED Mach 4.0

135kg (300#)

OTHER

WEIGHT:

SYSTEM/SUBSYSTEM OESCRIPT.ON CONTRACTOR

OVERALL 
SYSTEM

Medium range air-to-air missile designed for 
dogfight engagements. Hughes

AIRFRAME
Slender cyTihdrical body with pointed nose. Four 
cruciform midway fins and four triangular control 
fins at rear. Hughes

PROPULSION Ducted rocket motor. United Technology

GUIDANCE Inertial midcourse plus active RF seeker for 
terminal guidance.

FUZING Guidance plus impact fuze Hughes

WARHEAD 9-18kg (20-40#) blast high explosive W/H

RFMABKtj jhe AMRAAM is the proposed replacement for the Sparrow AIM-7 missile; being 
designed to be launched from the F-14, F-15, F-16 and E-18. Co-assembly/dual 
production by NATO is expected.

In January 1979 Hughes and Raytheon were selected for the 33 month competitive 
validation. Approximately 10 missiles from each contractor are to be launched in 
1981 during the validation flyoff. A full scale engineering development contract 
was awarded in late 1981 to the winner of the flyoff, Hughes, Missile Systems 
Pilot production is planned for 1983-84 and operational flight evaluations in 
1984-85. First production delivery should occur in 1985.

The AMRAAM missile is all electric (no hydraulics on pneumatics). It is 
signed to provide improved low altitude attack performance over Sparrow. The

Group.

de-
r______ ____  ...... . pilot

will be able to attack multiple targets simultaneously, and launch several missiles 
at once.

USERS KEY DATES COSTS

USA
UK (MOU)
W. Germany (MOU)

PRESENT STATUS

Engineering Development
IOC:

Scheduled for mid-1986

UNIT COSTS:

LAUNCH UNIT:

QUANTITIES
V

TOTAL TO DATE:

Test units only

5
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BASIS FOR LAUNCH

NAME __  ANAB .
nFSIGNATlON AA~3

ANAB DEVELOPER n___-------------------------- -------------
COUNTRY UbbK 
service Air Force

MISSION | TRAJECTORY| LAUNCHED FROM | |AUSCHfR TARGETS I 
J dSO” 'NSTAII

■ AIR-TO-AIR
Dv.RTO-SURFACE 
□SURFACt-TO-A :’ 
□ SURFACE-TO-SU • ACE

nuRAVUY/GUOE
■ SOOST/BOOST GUDE
□ BOOST SUSTAIN
□ BALLISTIC

□ LANO INSTALL SOFT OTASK
□ SILO Oman
□ ship Oother
a a/c -------------------------------------

□ SHIPS Q VEHICLES
■ A/C □PERSONNEL
□ MISSILES OOTHER--------------------------
□ hard install ----------------------------------

CHARACTERISTICS PERFORMANCE |

RANGE: 19km (12 mi)LENGTH: IR 4.0m (13.1')
SAR 4.1m (13.4*) 

O-AMETER: 28cm (0.91) Aircraft altitudeALTITUDE:

SPAN: 1.30m

WEIGHT: 275kg (605#)

2Jfire/track

gg FIRE/ILLUMINATE SAR

□ FIRE/OTHER PARTY
TRKS OR ILLUMINATES 

| FIRE AND FORGET IR

SPEED: Supersonic, 3.0-5.0 Mach

CONTRACTORDESCRIPTION

OTHER:__________________
SYSTEM/SUBSYSTEM i

OTHER:

ER ALL
SYSTEM

Medium range tactical air-to-air missile system. USSR

AIRFRAME Cylindrical body with large cruciform wing assembly aft, 
and four in-line fins forward. Round nose for IR, 
pointed nose for SAR.

USSR

PROPULSION Solid propellant rocket notor - one stage. USSR

GUIDANCE Two versions: semi-active radar and IR homing. 
Canard controls. USSR

FUZING Proximity. USSR

WARHEAD High explosive USSR
REMARKS
-------------- 1 This missile has undoubtedly been upgraded several times since its 

introduction. It has been observed on the YAK-28P interceptor, the SU-11 Fishpot 
fighters, the SU-9 Fishpot and the SU-15 Flagon. These aircraft utilize the Skip 
Spin radar for target acquisition and fire control. It is thought that the 4 
canard controls can operate independently for roll control. The SAR homing is 
thought to be I-band about 880 MHz.

COSTSUSERS KEY OATES

USSR
Bulgaria 
Czechoslovakia 
East Germany 
Hungary
Poland
Romania

PRESENT STATUS: Rep]aced Of 

being replaced by APEX AA-7. 
IOC:

First observed in 1961, 
Advanced Anab identified 
in 1972.

UNIT COSTS:

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE:

✓
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LAUNCHEO FROM
D LASO INSTALL SOFT
□ SILO
□ SHIP
■ A/C

NAME A?EX
DESIGNATION AA-7

MISSION TRAJECTORY|

■Art-TOAJR 
□airtoswface
□ SUFFACE-TO-AIR 
□SURFACE TO SURFACE

□ tiRAWTY.GUOE
■ eOOST.' BOOST GUDE 
5BOOST SUSTAIN
0 BALLISTIC

CHARACTERISTICS

APEX

TARGETS |

nFVFtnPER .
COUNTRY
SERVICE Air Force

□MOBlS LAUNCHtR
□tasx
□man
□other--------------

PERFORMANCE

□ SHIPS
■a/c 
□missus 
□HARO INSTALL

8SC FT INSTALL. 
VFHlCltS 
□PERSONNEL 

□ OTHER----------

length SAR 4.5m (14.7')
IR 4.2m (13.8')

26cm (0.8')
DIAMETER:

SPAN:

_ BASIS FOR. LAUNCH Target with in range 
and i 11 uini na ted liy~
TIR (SAR) Target 
acquisUion fiR)

FIRE/TRACK

g FIRE/ILLUMINATE SAR 

□ FIRE/OTHER PARTY
TRKS OR ILLUMINATES 

■ FIRE ANO FORGET jr

RANGE

ALTITUDE

SAR 53km
IR 15km

Aircraft

(22 mi)
(9 mi)

altitude

2.0+ MachSPEED
320kg (705#)

OTHER

WEIGHT:

SYSTEM/SUBSYSTEM nPCORlPTlAN CONTRACTOR

OVERALL 
SYSTEM

Highly manueverable medium range air-to-air missile 
system. USSR

AIRFRAME Cylindrical body with pointed nose (SAR version) and 
rounded nose. (IR version). Cruciform canards, mid­
ship delta wings, and rectangular tail control surfaces. USSR

PROPULSION Solid propellant rocket motor. USSR

GUIDANCE Two versions: semi-active radar and passive IR homing. USSR

FUZING Proximity. USSR

WARHEAD 40KG (88#) high explosive. USSR

REMARKS

Successor to the Anah. Util on the MTG-21 and MIG-23 aircraft., with 
one of each type being considered as standard armament on the MIG-23. It has 
a unique configuration with three sets of aerodynamic cruciform surfaces, all in 
a line. It appears to us the canards are used for maneuvering and the tail 
controls for roll control. The wings contain no controls incorporated into the 
wings. The Apex is considered to have a look-down, shoot-down capability.

COSTSUSERS KEY DATES

USSR present STATUS Operational

l0C: First became known in 
1976

UNIT COSTS:

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE
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NAME_____APHID------
DESIGNATION AA-8

APHID

MISSION | TRAJECTORY LAUNCHED FROM

■ AJR-TOAS 
□X.R-TOSURFACE 
□SURFACE-TO-A R
□ SllRfACE-TO-SURFACE

GPAVITY/GU3E 
BOOST.'BOOST GUDE 
BOOST SUSTAIN 
8ALUSTIC

CHARACTERISTICS |

LENGTH: SAR 2.15m (7.1‘) 
2.00m (6.6’)

13cm

IR
DIAMETER: (0.41)

SPAN: 52cm

WEIGHT: 55kg (121#)

________________ Dmob.e launcher
□ LAND INS'All-SCFT DTASK
□ SILO OVAN
□ SHIP OOTHER----------------
■ A/C -----------------------------

PERFORMANCE

DEVELOPER . _-----------------
rntiNTPY USSR 
service- Air Force,
TARGETS

□ SHIPS 
■a/c 
□missiles
□ hard install

□ SOFT IhtSTAU 
O VEHICLES 
□PERSONNEL
□ OTHER----------

BASIS FOR LAUNCH 
wiljkinranaiL 

arid i Humiliated by 
113 ($£[<}. larcet I 
acquisition (I.R].

2| FIRE/TRACK

| FIRE/ILLUMINATE

□ FIRE/OTHER PARTY 
TRKS. OR ILLUMINATES 
0FIRE AND FORGET

RANGE:

ALTITUDE:

SPEED:

14.5kg (9 mi) SAR
6.5kg (4 mi) IR

Depends upon A/C altitude

2.0 Mach

OTHER:OTHER:
SYSTEM/SUBSYSTEM I

J nFSPRIPTION CONTRACTOR

OVERALL 
SYSTEM Short range air-to-air dog fight missile. USSR

AIRFRAME Slender cylindrical body with pointed nose (SAR) or blunt 
nose (IR). Cruciform canards and long swept wings with 
ailerons/elevonsf?).

USSR

PROPULSION Single stage solid propellant rocket motor. USSR

GUIDANCE Two versions, semi-active radar homing and IR homing. USSR '

FUZING Proximity. USSR

WARHEAD High explosive 6kg (13.2#). USSR
nCMARKG

The Aphid is probably derived from and replaces the AA-2 Atoll missile. It 
is designed primarily as a short range dog-fight missile with high acceleration 
and high g maneuverability. For these reasons, it is believed that the canards 
act independently rather than paired and that control is assisted by elevons/ 
ailerons on the wing's trailing edge.

The Aphid is known to be carried by both the MIG-21 and MIG-23 fighters, 
with possibly as many as 4 missiles mounted on the wings.

USERS KEY DATES COSTS

USSR present status: Operational

•OC: About 1975

UNIT COSTS:

LAUNCH UNIT
1

QUANTITIES
*

TOTAL TO DATE:
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NAME-AL..11/SS.il_______________

designation Nord 5210, AGM-22/
MISSION

□air-to-air
BLlR-TO SURFACE 
□SURFACE-TO-AIR 
□SURFACE-TO-SURFACE

CHARACTERISTICS

TRAJECTORY!

□ CRAVIIY/GUOE
□ &30Sh’300ST GLIDE
■ 330SI SUSTAIN
□ BALLISTIC

LENGTH: 172m

DIAMETER: 16.5cm (0.5')

SPAN:

WEIGHT: 30kg (66#)

OTHER:_________________

SYSTEM/SUBSYSTEM

OVERALL 
SYSTEM

AIRFRAME

PROPULSION

GUIDANCE

FUZING

WARHEAD

REMARKS J

AS.11/SS.11

LAUNCHED FROM | Mmobu >ACSCHR

■ LAND INSTAU.-S0H DTASK
□ silo Oman
■ ship Oother---------------
■ a/c ---------------------------

BASIS FOR LAUNCH 
Sight on target.

| FIRE/TRACK

2] FIRE/ILLUMINATE

IFIRE/OTHER PARTY 
—ITRKS OR ILLUMINATES 
" FIRE ANO FORGET

PERFORMANCE I

RANGE:

ALTITUDE

SPEED

OTHER

DESCRIPTION

DEVELOPER AerOSpdtl d l£ 

country, trance_____________
service Mrrny_3 Navy _
TARGETS

■ ships small 
□a/C
Qv SSilES
□ HARD INSTALL

3km (l.Smi)

■ SOFT INSTALL
■ '.EHrOLES
■ PFRSOSNEL
□ OTHER-----------

Line of sight - depends upon 
launch.

Subsonic

CONTRACTOR

Short range, multi-purpose, lightweight ASM and 
SSM for anti-tank/boat/personnel applications.

Shortened cyl indrical body with cruciform wings 
providing both lift and rotation.

Dual stage solid propellant rocket motor. 1.2 sec 
boost and 20 sec sustain. 

Wire command to line of sight. . ________  
Impact.__________________________________________  
Three optional warheads: anti-tank, blast high 
explosive, and fragmentation.

Societe Nationale
Industrielle Aero­
spatiale

Aerospatiale

SNPE

Aerospatiale. 
?

The AS/SS.ll, since its introduction in 1962, has been adapted to a variety 
of launcher platforms including ship, surface fixed, surface mobile, and helicopters.

Using a stabilized optical sight, the operator acquires the missile by 
sighting on tracer tail mounted flares. Using the control stick, he transmits command 
signals to the missile via wire. By aligning the missile line of sight with the target 
line of sight, he achieves a hit.

USERS

France 
Abu Dhabi 
Argentina 
Belgium 
Brazil 
Canada 
Denmark 
Finland 
Ge.rma.Qy..

Tunisia USA 
Turkey Uganda 
UK Venezuela

Greece Netherlanc
India Norway
Iran Peru
Iraq Portugal
Israel Saudi Ara
Italy Senegal
Kuwait S. Africa
Lebanon Spain
Libya Sweden
Malaysia Switz

KEY OATES |

present status Operational

Users Cont.

COSTS

UNIT COSTS

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE:

/-vz 200,000
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«... AS/SS.12, SS.12M AS.12/SS.12 DEVELOPER. 
COUNTRY. 
SERVICEDESIGNATION

MISSION TRAJECTORY| LAUNCHED FROM | —MOSU iAIWCHER TARGETS |

□AIR TO AIR
Bair.tosurface
□ SURFACE-TO AJR 
■SURFACE TO SURFACE

□ gravity/guoe
□ MOST/BOOST SLICE
■ MOST SUSTAIN
□ SALLi-STJC

■ (AND INSTALL SOFT DTAMK
□ SILO Oman
■ ship Oother
■ a/c -------------------------------------

■ships
□ A/C
OV.lSSIlES
■ hard install

AerospatfaTe 
France 
Navr

□soft INSTALL
■ vewcus
□persohnu
□ OTHER-----------

CHARACTERISTICS

LENGTH: ! ft6fn (g j.j

(•7‘)

„ .BASIS FOR LAUNCH 
Sight on target.

PERFORMANCE

RANGE:

OIAMETER:21cm

SPAN: 64 cm (2.V)

ALTITUDE

(165?)
SPEED

Max: 6km (4.0mi)
Min: 0.6km (0.4mi)

Line of sight.

Subsonic

OTHER: OTHER:

75kg

28.6kg (63#) 
Warhead

| FIRE/TRACK

FIRE/ILLUMINATE

1FIRE/OTHER PARTY 
—J TRKS OR ILLUMINATES

FIRE AND FORGET

WEIGHT:

SYSTEM/SUSSYSTEM | DESCB,PT,ON
CONTRACTOR

OVERALL 
SYSTEM

Short range, wire guided general purpose ASM/SSM 
for use against hard targets.

Societe Nationale
Industrielle Aero­
spatiale

AIRFRAME Cylindrical body with bulbous nose. Cruciform 
trapezoidal wings midbody. Aerospatiale

PROPULSION
Dual thrust, boost and sustain, solid propellant rocket 
motor Aerospatiale

GUIDANCE
Automatic wire command to line of sight. Control by 
varying thrust of two sustainer jets on each side.

FUZING Contact.
WARHEAD High explosive warhead options; OP.36 armor piercing, 

shaped charge and fragmentation.
remarks ]

This missile has been employed in land, sea and air launched roles including 
the Atlantic and Nimrod aircraft and the Wasp, Wessex and Lynx helicopters.

The operator picks up the missile after launch by sighting on tail mounted 
flares. By means of a control stick, he generates automatic commands to direct the 
missile line of sight onto the target line of sight. Commands are transmitted 
through a trailing wire.

The marine version, SS.12M, was first demonstrated in 1966 and has been 
installed on vessels of several navies. This missile has more than twice the 
range or the AS/SS.ll it replaces, and its warhead is 4 times as powerful. It is 
compatible with the .11 launchers.

USERS Italy
Ivory Coast
Libya

KEY DATES

atus Operational
COSTS

France 
Abu Dhabi

PRESENT ST, UNIT COSTS:

Argentina Malaysia ioc: Early 1960s LAUNCH UNIT:

Brazi 1 Netherlands
Branei Norway QUANTITIES

Germany Spain TOTAL TO DATE
Iraq Tunisia
Iran Turkey

United Kingdom
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AS.12/SS.12
ones urcsrATicw

Cuuwir at tho Nora $1 11(H). rho-lnr: I, •irSoW: X for'irJ icuc*m«><; >. r-.xor Mxi; 4. test aoektoi 
$. crxo farm; 4. ««M cloxboe; 7. etblo bobbin; 4, alcaoJ »>lro tonoxtlox; ». luotllon box; 10. ditodir; 
II. rrro«<4*k •ItHributor; IX motor Ignitor eoanoetloo; 11. boortrr notxk (1). 14, wS«p (4); IS. lustolnor 

. It, Hnt. 17. <v»«

This turret. designated SFB.I. with launchers for SS.ll ► 
and SS.I2M guided missiles was developed by Nord- 
Aviation for operation from light naval vessels. This 
turret, which incorporates an AFX B4zu 260 gyro Stabi­
lized Sight and a T 10M guidance station for the gunners 
was described in Z-uernria Inttr.wiiMv! Drftw Reiiew 
11 In the photograph on the left, cun lx wen an SS. 12M,
and. right, two SS.lls.
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LAUNCHED FROM | nvna|tlAUWCH~

□ IAS0 NSTAU-SOFT OTANK
□ sio Oman
□ shp Dqther^.-------------
■ a/c Helicopters—

namf AS.15, AS.15TT
DESIGNATION _______

MISSION trajectory]

□AIR-TO-AIR 
■MR TO SURFACE
□ SURFACE-TO-AIR
□ SURFACE TO SURFACE

nCRAWY/GlIOE
□ BCOSI/BOOSr GL-’OE
■ BOOST SUSTAIN
□ BALLISTIC

CHARACTERISTICS |

LENGTH: 2.2m (7.1')

AS.15, AS.15TT

DIAMETER: 18cm (.6')

BASIS FOR LAUNCH
Targot data______
establ'isneg.

PERFORMANCE |

RANGE: 15km (gm-)

developer Aerospatiale 

country f rance. 
SERVICE
TARGETS

■ ships 
□a/c 
□missiles 
□HARO INSTALL

SSOFT, IHSTAIL
VEHICLES 

□personnel 
□ OTHER-----------

altitude: Sea skimming with final dive-in.

SPAN: 58cm (1.9)

WEIGHT: 96kg (211#)
speed Subsonic

To 28.4kg (62#) 
other: Warhead

I FIRE/ TRACK

J FIRE/ILLUMINATE 

“1FIRE/OTHER PARTY 
—JtRKS OR ILLUMINATES 
_] FIRE AND FORGET

OTHER:
system/subsystem] description

CONTRACTOR

OVERALL 
SYSTEM

Daylight (A5.15) and all weather anti-ship missile 
for use bv helicopters and slow aircraft.

Societe.Nationale
Aerospaiiale

AIRFRAME
Configuration not yet defined. Aerospatiale

PROPULSION Dual thrust solid propellant rocket motor 
54 sec. flight time.

Aerospatiale

GUIDANCE A^l^TF^ommanT1^odradar azimuth,radar altimeter 
for neiant and command for dive-in.

Thomson CSF

FUZING Contact

WARHEAD Variety of high explosive warhead options.

remarks | The AS.15 is the daylight, the AS.15TT is all weather. The latter is used in 
conjunction with the Ihomson USF Agrion lb radar. The radar tracks the missile 

(via beacon in tail) and generates conmands to keep the missile azimuth on the target 
azimuth. Height control is by means of radar altimeter signals to the autopilot. The 
Agrion tracking radar measures difference in range in order to command a dive final 
attack for the last 30frn.

The AS.15 series is a follow-on to the AM-10 LASSO. Four AS.15TT will be 
carried by the Dauphin helicopters. A coastal defense, and surface ship varients are 
under consideration.

COSTSUSERS KEY DATES

France - Planned
Germany - Consideration

PRESENT STATUS:

IOC: 1984 LAUNCH UNIT:

QUANTITIES

unit costs: Unknown

TOTAL TO DATE: f|one

17



AS.15, AS.15TT
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No photographs available
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LAUNCHED FROM | nMQS;{ mjsc.uR

□ LAND INSTALL-SOFT DTASX
□ SILO OMAN
□ ship □other---------------
□ A/c -----------------------------

name AS.30/AS.30 AL

DESIGNATION --

MISSION ' trajector¥|

□ AIR-TO-AIR □gravity/cl-oe
■ar to-surface □ &30ST/800ST GLIDE
□surface-to-air ■ boost SUSTAIN
□ SURFACE-TO-SURFACE □ 8ALL1ST1C

AS.30/AS.30AL nPVP.nPPR Aerospatiale 
C O U N T R Y_Liar>££______ _____
SERVICE, Na 

TARGETS

■ships
□a/c
O missiles
■hard INSTALL

□soft install 
■.VEHICLES 
□FERSOhNEl 
□ OTHER-----------

CHARACTERISTICS
LENGTH: 3>90m (12.8')

PERFORMANCE

RANGE: 10-12km (6-7.5 miles)

DIAMETER: 34cm (l.r)

SPAN: 1.0m (3.3')

weight: 520kg (1144#)

laser YTTumi nation,
Jif_tar.get-AS^3Q AL. 
^fire/track AS.30
■ f'RE/illumjnatp 

|—| FIRE/OTHFR PARTY
—I TRKS OR ILLUMINATES 
J FIRE AND FORGET

ALTITUDE:

SPEED:

Depends on launch altitude.

1.5+ Mach

OTHER:OTHER:
SYSTEM/SUBSYSTEM I

--------------------------------------------- 1 DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

Short to medium range air to surface missile developed to 
provide a limited standoff capability with accurate CEP.

Societe Nationale
Industrie!le Aero­
spatiale

AIRFRAME Cylindrical body with pointed nose. Swept cruciform 
long-chord wings midbody. Small cruciform tail fins.

Aerospatiale

PROPULSION Dual stage solid propellant rocket. Composite for boost 
and double based cast for sustain.

SNPE

GUIDANCE
AS.30: Radio command directed by (l)control stick or (2) 
^tf^fKer. As.30 AL:AutopiTot initial semi-active laser

Command-Aerospatia?
Laser-Thomson CSF ..

FUZING Impact or delayed impact.

WARHEAD AS.30 - 230kg (500#) high explosive.
AS. 30 AL - 240 - 250kq (525-550#) high explosive.

ling for aRCMAnxc | The AS.30 weapons were developed to meet a specification ca
minimum launch range of 10km, a standoff distance of at least 3.0km, and a CPE 

of 10m or less. The initial radio command guidance continuously transmitted pitch and 
yaw signals, based upon movement of the control stick, with optical tracking used on IR 
tracker in the aircraft to develop the control signals. The laser guided version uses 
a Thomson CSF quiet homing head on the missile and the Atlis laser target designation 
pad on the aircraft.

The AS.30 weapons are compatible with a variety of modern single and multiple 
scat aircraft including the French Jaguar, Mirage III and Etendard, the British 
Bucaneer and Canberra, and the German F-104G.

LAUNCH UNIT:

USERS KEY DATES

France
Germany
India
Peru
South Africa 
Switzerland 
United Kingdom

PRESENT STATUS:

l0C: AS.30 - 1973
AS.30 AL - 1981

About 4000 AS.30

COSTS

UNIT COSTS:

QUANTITIES

TOTAL TO DATE:

V- z
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nEMARKS~[

NAMF ASALM ASALM DEVELOPEF -M^i-in Marietta...
COUNTRY

DESIGNATION SERVICE Air Force
MISSION | TRAJECTORY LAUNCHED FROM | p

JMORIIF LAUNCHER TARGETS
■soft, install
□ VEHICLES 
□personnel 
BOTHER-Stra^egn

Penetration

■ AIR-TO-AIR 
BAJR-TO-SURFACt
□ SURFACE-TO-A'R 
□SURFACE-TO-SURf

n 6RAWTY/GU0E
□ &3OST/80OST GUDE
■ enncr ciictaim

□ LAND INSTALL-SOFT C
O sno C
□ ship

]TAN< 
]MAN 
10THER

□ SH.PS 
■A/C SO J 
■missiles
■ HARO NSTAlACE D BALLISTIC ’ ■ L/C At-Ra.. _

CHARACTERISTICS PERFORMANCE 1

LENGTH: 4 >27m (]4.01) BASIS FOR LAUNCH
Target position

RANGE: 8000-16000km (500-1000 mi)

DIAMETER: 64cm (2.1')
inputed tstimaiea

ALTITUDE: IO Z4 .<n<m tau.uuu'j

SPAN: 91Crn (3.0‘)

WEIGHT: 1090kg (2400.#)

OTHER: ■

FIRE/TRACK

FIRE/ILLUMINATE

FIRE/OTHER PARTY 
TRKS OR ILLUMINATES
FIRE AND FORGET

speed: Supersonic

OTHER:
SYSTEM/SUBSYSTEM nfcrniPTinM CONTRACTOR

OVERALL 
SYSTEM

Advanced long range, air launched 
bomber penetration.

missile to support
Martin Marietta

AIRFRAME
Cylindrical body with pointed nose. Ventral inlet 
forward. Cruciform tail fins aft. Martin Marietta

PROPULSION Single combustor, coaxinal dump, integral rocket/ 
ramjet with booster.

Marquardt-rocket/ 
ramjet
Hercules - booster

GUIDANCE Inertial guidance with terminal homing. Possibly 
TERCOM for land targets and active radar for air. LITTON - inertial

FUZING

WARHEAD Optional nuclear or conventional high explosive. DOE - nuclear

The purpose of the Advanced Strategic Air Launched Missile (ASALM) propulsion 
technology validation program has been to demonstrate and validate the integral 
rocket/ramjet propulsion concept as applied to an air-launched strategic missile. 
This missile is initially boosted by a solid propellant rocket. After the booster 
grain burns out, the booster nozzle is ejected and the booster case serves as the 
solid fuel ramjet combustion chamber.

ASALM, although primarily a technology validation program, is envisioned as a 
posssible replacement for SRAM in the late 1980s. It would be launched from bomber, 
and possibly transport aircraft against air (AWACS aircraft, for instance) and 
ground targets.

USERS KEY DATES COSTS

USA
PRESENT status Study/dcmon- 

stration

IOC: 1985-1986 possible if 

missile is developed.

UNIT COSTS

LAUNCH UNIT: >

QUANTITIES

total TO DATE: Test vehicles
only.
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SHUTDOWN.

AglULLUP

cm-Nfto hxh Aunruw. 
HIGH MACH CRUST
WUT LEVEL TRAJECTORY
LOA' LEVEL CRUISE

Sg- YAW MANEUVER

ANGIECI-AITACX. 
. MANEUVERS'
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DEVELOPER 
COUNTRY— 
SERVICE, 
TARGETS

□ SKPS
■ A/C
□ MISSILES 
□hard install

NAME ASH ASH
AA-5DESIGNATION 3

MISSION TRAJECTORY| LAUNCHED FROM |nM0BnELMJk:h.fl

■ AIR-TO-AIR
□V-R-TO SURFACE
□ SURFACE-TO-AIR 
□SURFACE-TO-SURFACE

noMIATY/GUOE
■ 330SI/BD0ST GLIDE
□ auosi SUSTAIN
□ BALLISTIC

□ LAND INSTALL-SOFT OTANC
□ 8110 □ man
□ ship Oother
■ A/C

USSR
Air Force.
□ SOFT INSTALL.
□ VEHICLES
□ PERSONNEL
□ OTHER-----------

CHARACTERISTICS
LENGTH: SAR 5 ^ Qg.p)

IR 5.2m (17.r
DIAMETER:30Cm (1.0’ )

)

PERFORMANCE

span. 1.30m (4.3')

,BASIS FOR LAUNCH 

acquisition [lRh

| | FIRE/TRACK

| FIRE/ILLUMINATE SAR

□ FIRE/OTHER PARTY
TRKS OR ILLUMINATES

(fire AND FORGET IR

RANGE:

ALTITUDE:

SPEED:

SAR 30km (18.5mi)
IR 15km (9mi)

Aircraft Altitude

Supersonic 1-2 Mach

OTHER:

WE,0HT: 200kg (440#l

OTHER:

SYSTEM/SUBSYSTEM
--------------------------------------------- ' DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

Medium to long range air-to-air missile system. USSR

AIRFRAME Cylindrical body with pointednose. Cruciform long chord 
delta wings mid-body with in-line tail fins. USSR

PROPULSION Solid propellant rocket motor. USSR

GUIDANCE Two versions: semi-active radar (SAR) and IR. USSR

FUZING iissr

WARHEAD High explosive USSR

REMARKS Standard armament for the Tupolev TU-28 Fiddler interceptor. Four dre 
normally carried; two SAR missiles on the wing outer pylon and two IR 
missiles on the inner pylons. The SAR version uses the Big Nose radar of 
the TU-25 for target illumination. The IR version uses cassegrainian optics 
behind a small nose window.

COSTSUSERS KEY DATES

USSR
Bulgaria 
Czechoslovakia 
East Germany 
Poland
Romania

present status Operational

l0C First seen in 1961.

UNIT COSTS

LAUNCH UNIT

QUANTITIES

TOTAL TO DATE:

Thousands

23



ASH

24



name—ASM-1/XSSM 

DESIGNATION

ASM-1/XSSM DEVELOPER 
COUNTRY 
SERVICE A

Mitsubishi
.Jaasn

rmv. Air Force.----------
MISSION ’

SM

<4!

TRAJECTORY

E

LAUNCHEO FROM] (-
M09LE LAUNCHER
TANK
VAN

JOTHER

TARGETS
□ SOFT NSTAll

□AIR-TO-AIR 
■AIRTO-SURFACE A 
□ SURFACE-TC-AJR 
■SURFACE-TO-SUW

□ CPAVITY/GlOE 
Oeocsr.'8DOST giic
■ boost sustain
□ BALLISTIC

□ LAND INSTALL-SOFT C
□ SILO VCCM C
■ SHIP XSSM c
■ a/c ASM-1

■ SHIPS □vehicles
□a/c □personnel
□missiles □ other------------------------
□ hard INSTALL -------------------------------------

characterist.cs ^timate^fc

LENGIHbm (13. P) Ta

da
DIAMETER: 33.5^ (1J-)

SPAN: 1.19m (3.9‘) □

E

WEIGHT: 609kq (134Q#)

OTHER:

Vai 

ba; 
rq( 
ta

FIR

FIR

FIR 
TR
FIR

^TnoTSSFI— 

>is for launch
it position 
inputed

E/TRACK

E/ILLUMINATE

E/OTHER PARTY
<S OR ILLUMINATES
E AND FORGET

performance Estimated for ASM-1, No
range: XSSM Figures Available

Max: 80km (50 miles)

altitude Oepends on launch A/C altitude.
Believed to be sea skimmer.

SPEED:
Near 1.0 Mach

OTHER:
SYSTEM/SUBSYSTEM 1

----------------------------------------------1 DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

Tactical air launched, antiship missile. Ground 
or ship versions planned-XSSM.

Mitsubishi Heavy 
Industries

AIRFRAME
Cylindrical body with blunt nose. Cruciform triangular 
tail control surfaces and mid-body wings. Mitsubishi

PROPULSION ASM-2 stage solid propellant boost and sustain. 
XSSM-solid propellant booster, jet engine sustainer. NM/MHI

GUIDANCE
Inertial midcourse and active radar terminal 
homing. Radar altimeter altitude control. MEC/JAE

FUZING

WARHEAD High explosive armor piercing. 200kg (440#)

RCMAnKojThe ASM-1 has been developed to be used with the F-l close support aircraft 

and the P3C aircraft as an antiship weapon. A land/ship launched version would use 
a lightweight turbojet in place of the solid propellant rocket sustainer. This 
version was originally termed the ASM-1B, and later given the designation XSSM.

The missile would be released at relatively low altitudes, probably less 
than 3000ni (10,000'). It flies a cruise trojectory, probably with a sea skimming 
option and a terminal dive-in

COSTSUSERS KEY DATES

Japan
present status ASM-operationa

SSM - Development
,OC ASM - 1981

SSM - 1983

UNIT COSTS:

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE:

About 75
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BISSEE

ASM-1/XSSM
ones urcriuTier

o provide a low-level antiship consul defense missile system, Japan 
is modifying its XASM-1-B air-to-surfece missile, stiu in develop­
ment inc XASM-1-8 will bo equipped with a small turbojet power 
plant now In dovoi-cpmant. meklng It a cruise missile equipped with 
the same guidance presently the air-to-aurtec« version—an 
active radar in the terminal mode with midcourse strap-town inertial 

system. The Japanese Defense Agency plan* to mount the new 
antiship weapon on whools or tracked launchers for deptoyment an 
Hokkaido, northemmosi of the three main islands, to repel Soviet 
amphibious assaults. As depicted In drawing, the missite would be 
fired from the wheeled control center, break out of its tauoebor and 
r.y a low profile through the mountains to home on its target.
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LAUNCHED FROM | nMCatt .^CH£ft

■ LAND ISSTALL SOFT □TANK
■ 910 □MAK
■ SHIP OOTHIR__________
■ A/C ----------------------------

NAME ASPIOE

designation Spada, Albatros
MISSION | TRAJECTORY |

■ AIR-TO-AIR □ GRAVITY/GUDE
□AIR TO SURFACE ■ 3DOST/BCOST GUOE
■ SliR’ACf-TO-AIR □ SOOS' SUSTAIN
□SURFACE-TO-SURFACE □ BALLISTIC

ASPIDE developer Selenia  
c o u n t r y Italy___ ________
service Army, Naw. Air Foret
TARGETS

□ships
■ A/C
□-MISSILES 
Jhabo install

PERFORMANCE J

RANGE

8SO fT INSTALL 
VEHICLES 
□PERSONNEL 

□other---------

CHARACTERISTICS
LENGTH: 3.7m (12. r )

DIAMETER: 20.3Cffl ( .7’ )

BASIS FOR LAUNCH 
Missjle .activated 
Tracking radar on 

-targets
ALTITUDE

span AAM 1.0m (3.3')
SAM 80cm (2.6‘)

WEIGHT: 220kg (484?)

2] FIRE/TRACK

Q FIRE/ILLUMINATE

□ FIRE/OTHER PARTY
TRKS OR ILLUMINATES

2] FIRE AND FORGET

AAM: Oepends on launch alt and 
speed. To 32km (20 mi).

SAM: 19km (12-mi).
AAM:
SAM:

' To.32km (20 mi).

8000m (26,000') above launch.
6000m + (20,000')

SPEED AAM:
SAM:

To 4.0 Mach
2.5 Mach

OTHER:other: Warhead 35kg (77?)
SYSTEM/SUBSYSTEM f

nFCC RIPTIHN CONTRACTOR

OVERALL 
SYSTEM

High performance, multi-role (AAM/SAM) all-weather, all­
aspect, air intercept missile system.

Selenia, Industrie 
Elettroniche Assoc.

AIRFRAME Slender cylindrical body with pointed nose. Cruciform 
delta wings, midbody and tail surfaces. Selenia

PROPULSION Single stage, high impulse, solid propellant rocket. SNIA Viscosa

GUIDANCE I band semi-active radar with monopulse receiver and 
hydraulically controlled parabolic antenna. Selenia

FUZING Proximity.,
WARHEAD High explosive fragmentation. SNIA Viscosa
REMARKS I

—---------- The Aspide is superficially similar to the Sparrow but with greater range and
speed Chan Sparrow AIM-7E. Selenia claims better low level capability and snap-down 
capability. It is compatible with existing Sparrow equipment. The Aspide is also used 
in the land based air defense sysetm called Spada and in the shipboard air defense system 
called Albatros. In the surface-to-air role, Aspide can be fired within 5 seconds of 
power turn-on and one round can be fired every twc seconds thereafter, with a kill 
probability of 80%. The Albatros system is operational in the Italian Navy, being 
installed on the helicopter carrier Garibaldi and 6 A$W Maestrale frigates. The AAM 
application has been held in abeyance, and should get underway in the mid 1980s. The 
Spada system may never become operational since the Indigo appears to be in a favored 
position for ground defense.

USERS Spain
Italy Venezuela
Chile (Considering)

KEY DATES

present status ,4AM-De vel opmen t 
SPAOA-Development

Egypt
Equador (Considering) 
Greece
Nigeria
Peru
S. Africa (Considering)

{^atros-Operational
Albatros - 1978 
AAM - 1985 Est. 
Spada - ?

COSTS

UNIT COSTS:

LAUNCH UNIT:

QUANTITIES

TOTAL TO OATE: 1400
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1.6-9km (1-6 mi)

NAME ASR0C

DESIGNATION

ASROC developer Honeywell . , ~

COUNTRY_______ USA----------------------------------
SERVICE NavY

MISSION TRAJECTORY LAUNCHED FROM j ny0BllE LAUNC(.£R TARGETS
FlSOfT INST AIL

□AIR-TO-AIR 
Carto-surface 
□surface-to-air
■ SURFACE-TO-SURFACE

nijRAWTYZGlIOE
0 3UOST/HCOST GUOE
□ 3U0ST SUSTAIN
■ BALLIST C

□ LANO INSTAU-SOfT O’Ah<
□ silo Oman
■ ship □other
□ a/c -------------------------------------

■ sK-sSubmarine □vehicles
□a/c □ personnel
□ MISSILES Q0THER
□haro install ----------------------------------

PERFORMANCE

RANGE:

CHARACTERISTICS
LENGTH: 4.6m (15.0’)

DIAMETER: 32.5cm (1.0

SPAN:
84.5 cm (2.1

MK 44 453kg
WEIGHT: (1000#)

MK 46 285kg
OTHER: (570#)

_ BASIS FOR LAUNCH 
Target Dosition 

,. (predicted) inpufe?.

_J FIRE/TRACK

2] FIRE/ILLUMINATE

□ FIRE/OTHER PARTY
TRKS OR ILLUMINATES 

| FIRE AND FORGET

ALTITUDE

SPEED:

Ballistic for range.

Ballistic for range.

OTHER:
SYSTEM/SUBSYSTEM

----------------------------------------------■' DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

Ship Taunched anti-submarine weapons 
system. Honeywel1

AIRFRAME
Cylindrical body serving as a carrier rocket for a 
homing torpedo or depth charge. Cruciform tail fins 
and auxiliary fins.

PROPULSION Single stage solid propellant rocket.
Navy Propulsion 
Plant J

GUIDANCE Kone during ballistic trajectory. 
Acoustic torpedo homing.

FUZING

WARHEAD
tither the Mark 44, Mark 46 torpedos, or~a rfucTear 
depth charge.

remarks I When fired, the ASROC carries either a torpedo or depth charge to an area 
in which a hostile submarine has been located. At a predetermined point in the tra­
jectory, the booster is jettisoned and the payload lowered by parachute. After impact, 
the torpedo’s acoustic homing device locks on the target and guides the vehicle along a 
spiral descent to it. When a depth charge is used, it impacts without the parachute and 
descends to a predetermined depth before detonating. An atomic version having a large 
radius of destruction was tested during the 1962 nuclear tests. The ASROC can also be 
launched from the Terrier launcher.

USERS KEY DATES COSTS

USA Turkey present status Uutdated and UNIT COSTS

Canada W. Germany superceded

Greece IOC: 1961 LAUNCH UNIT

Indonesia
Italy QUANTITIES

Japan total to date: Hundreds
Taiwan
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name ATOLL ATOLL DEVELOPER

designation AA-2, 5B06, K13A COUNTRY
SERVICE

MISSION TRAJECTORY| LAUNCHED FROM □MOBILE LAUNCHER TARGETS

■ AIR-TO-AIR □gra-.ity/giice □ LAMO NSTAll-SOFT □ tank □ SHIPS
Dur to surface ■ BOOST/8IXIST SHOE □ SLO □ mas ■ a/c
□SURFACE-TO-AIR □ BOOST SUSTAIN □ SHIP □other □missiles
□SUR'ACE-TO-SURFACE □ BAL LIST.C ■ A/C □HARO SSTAll

□son. install.
□ VEHICLES 
□PERSONNEL
□ OTHER-----------

CHARACTERISTICS
LENGTH: IR 2.8m ( 9.2 ' ) BASIS FOR LAUNCH

SAR 3.3m (10.7*)------------------------------
DIAMETER: 12.0cm (0.4') "" '

PERFORMANCE | 

RANGE: 6.6km (4mi)

altitude; Aircraft altitude

SPAN 536m (1.8')

WEIGHT: 70kg (154#)
speed: Mach 2.5

FIRE/TRACK

FIRE/ILLUMINATE

“IFIRE/OTHER PARTY 
—JTRKS. OR ILLUMINATES 
| FIRE AND FORGET

OTHER:

DESCRIPTION CONTRACTOR

OTHER:________________

SYSTEM SUBSYSTEM

OVERALL 
SYSTEM Short range infrared, air-to-air missile. USSR

AIRFRAME Slender cylindrical body with rounded or pointed 
cruciform forward control surfaces. Cruciform tail 
fins with gyroscope insets.

USSR

PROPULSION Solid propellant rocket motor. USSR

GUIDANCE Two versions: passive IR homing and semi-active 
radar.

USSR

FUZING Proximi t,y. USSR
WARHEAD Fragment high explosive 6.0kg (13.2#) USSR
REMARK3~]

Very similar to the American AIM-9B Sidewinder missile. Known to have been 
carried by the MIG-17 and MIG-21. An advanced version using RF guidance, probably 
semiactive homing, has been rumored. Widely deployed on the MIG-21 Fishbed. Since 
its introduction in the early sixties, this missile has, like Sidewinder, been 
upgraded considerably. Versions introduced since 1967 are termed AA-2-2 or Advanced 
Atoll by NATO. Both the early and advance subtypes come in 2 versions, IR with a 
rounded nose and semiactive radar with a pointed nose. The IR versions are 
externally cooled.

Hindustan Aeronautics (India) has been producing the Atoll under license 
since 1970.

USERS E. Germany 
Egypt

N. Yemen 
Poland

KEY DATES

ATUS Operational.
COSTS

STS:USSR PRESENT STj UNIT CC
Afgan. Finland Romania
Algeria Hungary Somali IOC: First seen in 1961 LAUNCH UNIT:

Angora Iraq S. Yemen
Bang. Laos

1 > k.»-» Sudan QUANTITIES
Buigaria Li bya Syria TOTAL TO DATE:
China Mozamb.
Cuba N. Korea
Czech. N. Vietnam
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NAME BWIWI BANTAM DEVELOPER.

DESIGNATION RB53 COUNTRY 
SERVICE

MISSION 1 trajectory] LAUNCHED FROM ■tve&LE LAUNCHER TARGETS

□AIR-TO-AIR 
jjAIR TO SURFACE

□ UHAVlTY/GUOE □ EAhO INSTALL-SOFT □tank □ SHIPS
□ eousF/eoosT glide □ SRO ■ man □a/c

□ SURFACE-TO-A’R ■ BOOS: SUSTAIN □ SHIP □other □MISSIES
■ SURFACE-TO-SURFACE □ BALLISTIC □ A/C OhaF.3 INSTALL.

Rnfors
Sweden.

□ SOFT INSTALL 
■ vehicles 
□personnel
□ OTHER----------

CHARACTERISTICS |

LENQTH: 85cm (2.8')

DIAMETER: llcm (0.35')

Hiswwr
l.a.mKher..—Sight on 
target._____________

PERFORMANCE

RANGE:

ALTITUDE:

Max. 2000m (1.25 miles)
Min. 25Cm (0.16 miles)

Line of sight

SPAN: 40cm

weight: 7.6kg (16.7#) SPEED
Subsonic

|fire/track

J FIRE/ILLUMINATE 

~IFIRE/OTHER PARTY 
----- TRKS. OR ILLUMINATES 

FIRE AND FORGET
other: Warhead 1.9kg(4.2)l— OTHER:
SYSTEM/SUBSYSTEM | OESCRIPT.ON

CONTRACTOR

OVERALL 
SYSTEM

Short-range, wire guided, surface-to-surface anti-tank 
missile with air-to-surface capability. AB Bofors

AIRFRAME
Cylindrical body with rounded nose and larger rear 
mounted cruciform wings. Bofors

PROPULSION
Two stage (booster and sustainer) rocket motor. 1.2 sec. 
boost. Bofors

GUIDANCE
Wire coiiffiarid to Ifne-Of-Sight with visual sight and 
gyro stabilization. Bofors

FUZING Impact

WARHEAD High explosive hollow charge.
ncMAOKe | T|lt. bdsic Bantam system consists of the missile in its combined transport/ 
launcher container, a control unit and interconnecting cable. Time for setup is less 
than one minute. The container is positioned on the ground pointing in the direction 
of interest, and connected to the control unit which would be positioned 20-12Qm away. 
When the missile is launched from the container, the folding wings open. The operator 
keeps his sight on target and moves the missile onto the target LOS by means of joy­
stick controls. Tail mounted tracer flares provide sighting visibility.

Three different launch and applications have been proven: 1. As an in­
dividual infantry soldier-weapon (as described above). 2. Launch from a jeep type 
vehicle such as the Puch-Haplinger or Land Rover - typically six launch units. 3. 
Aircraft launch from fixed wing or helicopter aircraft.

USERS

Sweden
Switzerland

KEY DATES

present status Operational

l0C. 1963 Swedish Army 
1967 Swiss Army

COSTS

UNIT COSTS

LAUNCH UNIT:

QUANTITIES
♦

TOTAL TO DATE:

Over 30,000
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BLOODHOUND 
DESIGNATION?

BLOODHOUND

MISSION | irajectory| LAUNCHED FROM [ Bmobij l6USCHER

□A1R-T0AW
□Alft TO SURFACE 
■ SURFACE-TO-AIR 
□SURFACE-TO-SURFACE

□ fiftAVITY/GUOE
□ BOOST.'BOOST GUOE 
BBOOST SUSTAIN
□ BALLISTIC

□ LAND INSTALL-SOFT OlANK
□ SILO OWAN
□ ship Ootiier
□ a/c -------------------------------------

CHARACTERISTICS
LENGTH: 7777m (25.5')

developer Aerosjace1
country.Great Britain______
sERvicE_Air Force 
TARGETS j

□ SHIPS 
■a/c 
□missiles

____________________ Chard install 
performance [

□ SOFT NSTAll 
O VEHICLES 
□PERSONNEL
□ OTHER----------

DIAMETER: 55cm (1.8’)

BASIS for launch

!i s s i1e readied. , 
araet illuminated 
y TIR radar.

range: 200km (125 miles)

SPAN: 2.83m (9.3’) J FIRE/TRACK

altitude: Max. 23,000m (75,000')
Min. 300m (1,000’)

WEIGHT: 2300kg (5060#)

OTHER:

FIRE/ILLUMINATE

FIRE/OTHER PARTY 
TRKS. OR ILLUMINATES
FIRE ANO FORGET

SPEED: 2.0 Mach

SYSTEM/SUBSYSTEM '
OTHER:

DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

AIRFRAME

Second generation, mobile, long range air defense 
missile system.___________________ _____________________
"Cylindrical body with pointed nose. Pivoted wings midbody 
in line with fixed horizontal tail surfaces. Two Ramjet 
motors near tail. Four strap-on rocket boosters, each 
with fin.

British Aerospace, 
Dynamics Group
British Aerospace,

Dynamics Group

PROPULSION

GUIDANCE

FUZING

4 solid propellant rocket boosters plus 2 Odin ramjet 
sustainers.__________ ____________________________________ 
Semiactive CW radar. Target illuminated by Firelight 
or Scorpion radars. _____________________ __  
Proximity

Rocket - Bristol
Ramjet - Rolls Royt

EMI

WARHEAD High explosive continuous rod.

1----------- The basic Bloodhound system consists of the missile mounted on por-Lable
launchers, a Target Illumination Radar (TIR) and a Launch Control Post (LCP). 
The latter contains high capacity computational equipment which maintains and 
establishes missile readiness and establishes the optimum conditions for target 
engagement. The Firefly TIR is used where mobility is required. All equipment 
is contained in a single cabin, with antennas being roof mounted. The Scorpion 
TIR is used at fixed installations.

Bloodhound is known by the designation Rb68 in Sweden, and Bl-84 in Switzerland.

USERS KEY DATES COSTS

United Kingdom present status Operational UNIT COSTS

Australia
Singapore IOC: 1964 LAUNCH UNIT:

Sweden
Switzerland QUANTITIES

TOTAL TO DATE: 6QQ
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TARGETS

name BLOWPIPE BLOWPIPE
DESIGNATION SLAM
MISSION | TRAJECTORY 1 LAUNCHEO FROM □MOBILE launcher

□ar-to-air □ GRA'.UY/GUC: □ LAND INSTALL-SOFT Qtafk

□AIR.TO SURFACE □ OOOST/BOnST GliOt O $10 ■man
■ Cii&r • rr.T'1. aib ■ nnn^r rustur □ SHIP □other . _
■ SURFACE-TO-SURFACE □ BALLISTIC □ A/C

□si- =s
■ a/c 
□missiles 
□HARO INSTALL

developer Short Bros.—
countsy__ United Kinsdffin.
service Arniy__

ClSCfT .SSTALl
■ vehicles SOFT 
□personnel
□ OTHER---------------------

CHARACTERISTICS |L-D for

LENGTH: 1.39m (4.6' )
cannistored missile 

BASIS FOR LAUNCH
Sight on target.

PERFORMANCE

RANGE: 6.5km (4 miles)

DIAMETER: 19.6cm ( .65' )

SPAN: 26.7cm (.9')

WEIGHTMiss. 12.7kg (23#
Syst. Wt. 2O.3kg (44.5#
OTHER:Add 1.4kg (3#) IF

| FIRE/TRACK

2] FIRE/ILLUMINATE

FIRE/OTHER PARTY 
—ITRKS OR ILLUMINATES

FIRE AND FORGET

ALTITUDE | jne of sight

SPEED: 1.5 MaCh

OTHER:

DESCRIPTION CONTRACTORSYSTEM/SlJBSYSTEM

OVERALL 
SYSTEM

Manportable unit air defense weapon against low flying 
aircraft. Short Brothers

AIRFRAME
Slender body with long pointed nose. Delta cruciform 
control surfaces near nose. Delta cruciform tail fins. Short Brothers

PROPULSION Two stage solid prepellant rocket motor. IM1 - 1st stage
Royal Ord Fact-2nd

GUIDANCE
Radio command to line of sight with optical tracking and 
thumb operated flight control - after automatic gathering . Short Brothers

FUZING Proximity fuze. Marconi

WARHEAD High explosive shaped charge.
2.2kg (4.5#).

REM4RXS |

The Blowpipe weapon system consists of 2 main components: the missile con­
tained within its launch canister, and the aiming unit. The operator clips the aiming 
unit to the launch canister and lifts the complete unit to his shoulder. At launch, an 
explosive charge expels the missile from the container. At a safe distance, the sustainer 
motor is ignited. The operator sights the tail flares through his monocular sight, and 
moves the missile right or left and up or down by means of the thumb operated flight 
controller to move the missile line of sight coincident with the target LOS. An IFF 
attachment is available.

Several variants exist: A TV vidicon unit providing semi-automatic guidance 
has been developed. A submarine launched version, SLAM, uses 6 Blowpipes centered around 
a TV vidicon system. A surface vessel system uses 2-10 launchers. Blowpipe has also 
been proposed for armored personnel carrier or for a towed trailer.

USERS KEY DATES COSTS

United 
Canada 
Other

Kingdom

undisclosed countries

PRESENT STATUS: Operationsl

IOC

1975

UNIT COSTS:

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE: flbOUt 65QQ
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BRAZOBRAZOI* M l»T L . ■ — ■ - —■ ■ -
DESIGNATION PAVE ARM-(JSAF

MISSION TRAJECTORY LAUNCHED FROM

■air-to-air □ GRAWY/GllDE □ I ANO .NSTALL-SOFT
□air tc surface □ OOOSI/HOOSr G. 3£ □ $10 _. ._ 

□skp Fighter
■ A/C

□surface-to-air 
□surface-to-surface

■ BOOST SUSTAIN 
□ BALLISTIC

BASIS FOR LAUNCH

DIAMETER: 20cm (0.7')

J □vgeiif launcher

□tank
□ mas
□ OTHER_________

CHARACTERISTICS |
LENGTH: 3./TO ( 12.0')

DEVELOPER____ --------------------------
COUNTRY USA_______
SERvicE_Navv/Air_Force

TARGETS |

□ SHF'S
■ A/C 
□MISSILES 
OHAF01 ISSTAU

□ SOFT INSTALL
□ VEHICLES
□ PERSONNEL
□ OTHER-----------

performance I Estimates - no data available 
range 48-96km (30-60 mi) depending 

upon launch altitude

ALTITUDE All aircraft altitudes

SPAN:

227kg (500#)

FIRE/TRACK

SPEEO 4.0 Mach

OTHER:OTHER:

__ FIRE/ILLUMINATE 

FIRE/OTHER PARTY
—J TRKS OR ILLUMINATES 
J FIRE AND FORGET

WEIGHT:

SYSTEM/SUBSYSTEM | nPcro.or.AN
CONTRACTOR

OVERALL 
SYSTEM

All weather, air-to-air, anti7radiation missile 
system to neutralize enemy emitters. Hughes

AIRFRAME
Slender cylindrical body w/pointed nose.
Cruciform triangular wings mid-body and tail fins.

Hughes

PROPULSION Solid fuel rocket motor. Mark-38. 
Dual thrust. Hercules/Aerojet

GUIDANCE Passive, broad-band, RF homing.
US Navy
Electronic Ctr

FUZING

WARHEAD Probably Sparrow 40kg (88#) continuous rod 
warhead.

RFMARKS
Brazo is primarily a technology program aimed at the development ot 

anti-radiation missile seeker heads suitable for air-to-air combat. The USN Electronic 
Center has the design responsibility for the anti-radiation homing head; Hughes has 
been assigned the task of integrating the seeker with existing Sparrow missiles.

USERS KEY DATES COSTS

USA
present status: Technology 

development
l0C; First free launch-1974 

IOC would be mid-1980s 
at the earliest

UNIT COSTS:

LAUNCH UNIT: J

QUANTITIES

TOTAL TO DATE. Test Vehicles

only
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mamp BULLPUP BULLPUP
DESIGNATION2 B/C.

MISSION TRAJECTORY LAUNCHED FROM |nyQflllE

□AIR-TO-AIR 
■AIRTO-SURFACf
□ SURFACE-TO AIR 
□SURFACE TO SURFACE

□ URAMTY/GUDE
■ boosi/roosi BUOE
2 BOOST SUSTAIN 

J BALLISTIC

O I ANO INSTALL-SOFT □ TANK
□ sto Oman
□ ship □other
■ a/c

CHARACTERISTICS 

LENGTH:
4.1m (13.6*)

DIAMETER:
46cm (1.5*)

SPAN: 1.2m (4.O')

Data for i^AS.S FOR LAUNCH

Pi lot,sights tar­
get within rance.

FIRE/TRACK

WEIGHT: 810kg (1785 #)

FIRE/ILLUMINATE

FIRE/OTHER PARTY 
TRKS. OR ILLUMINATES

: W/H to 450kg (IK 4P,ire an0 forget
OTHER: .

SYSTEM/SUBSYSTEM

OVERALL 
SYSTEM

AIRFRAME

PROPULSION

GUIDANCE

FUZING

WARHEAD

TARGETS

■ships 
□a/c
□missiles

____________________ Owapo install.
PERFORMANCE 1

range 16km (10 mi)

nFVP.nPFR Martin-Marietta
COUNTRY_____ LISA___________________

SERVICE Navy/uir Fnrrn

■ SOFT INSTALL
□ VEHICLES
□ PERSONNEL t ,
■ciELR-iactical

altitude: Aircraft altitude

SPEED: 2.0 MaCh

OTHER:

DESCRIPTION

Tactical air-to-surface missile system with alternate 
nuclear capability.

Cylindrical body with taper aft and double taper 
forward to pointed nose. Cruciform cropped delta 
wings aft and canard vanes.

Single stage prepackaged, storable liquid 
rocket motor.
Rad io command to target position. Optical-tracki ng 
of missile mounted flares.

Impact.

Conventional high explosive;nuclear warhead option.

CONTRACTOR

Martin Marietta

Martin Marietta
Maxson-2nd source

Thiokol

Martin

Nuclear-AEC

remarks] The Dull pup series missile was designed to attack land or sea tactical 
targets. Development was initiated by the USN and later supported by the USAF.

Bullpup is launched on appropriate 1ine-of-sight from the aircraft to 
the target. It is visually picked up by the pilot and tracked by means of two tail 
mounted high intensity flares. The pilot transmits steering signals by radio command.

USERS

USA
Australia
Denmark
Norway-European License 
Turkey
UK

KEY OATES

PRESENT STATUS:

ioc 1959-12B
1965-12C

Final production-1969

COSTS

UNIT COSTS:

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE:
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LAUNCHED FROM | ,vCSLt

■ 1AM INSTALL-SOFT DTANK
□ SILO DMAN
□ SHIP □OTHER-----------------
□ A/C -----------------------------

mamrCHAPARRAL/IMP. CHAPARRAL
n«inNATiOhrtIM-72A/MIM-72C/F
MISSION TRAJECTORY|

□air-tc-ajr
3aiP. tc-surface 
■SURFACE-TOA'R
□ SUFFACE-TOSURFACE

□ SRAVIIY/GUOE
■ eOOST/SOOST GUDE
□ eoosi sustain
0 BALLISTIC

CHAPARRAL
IMP. CHAPARRAL

DEVELOPER FOCd.

COUNTRY_____USA.
SERVICE
TARGETS

□ships
■ A/c
□ MISSILES
Chard install

□ SOFT INSTALL
□ VEHICLES 
□PERSONNEL
□ OTHER---------

CHARACTERISTICS
LENGTH: 2-g lrn (9.5«)

DIAMETER: 12.7cm (0.42')

BASIS FOR LAUNCH 
Optical sighting, 
of target

span: 64cm (2.1')-72A
70.1 cm(2.3')-72C 

weight: 84. lkg (185#)-72A r=j
86.4kg (190#)-72C LJ

OTHER:___________________
SYSTEM/SUBSYSTEM |

FIRE/TRACK

FIRE/ILLUMINATE

FIRE/OTHER PARTY 
TRKS. OR ILLUMINATES 

J FIRE AND FORGET

PERFORMANCE

RAN0E 18km (11 miles)

altitude: Approximately 300&m (10,000') 
1imi t.

SPEED

OTHER:

DESCRIPTION

Supersonic

CONTRACTOR

OVERALL 
SYSTEM

AIRFRAME

Ground-launched version of the Sidewinder IC used to 
provide low altitude air defense.

Slender cylindrical body with large trapezoidal 
cruciform tail fins and four delta-shaped control 
surfaces near nose

Ford Aerospace

Ford/GE/Raytheon

PROPULSION Single stage, solid propellant, rocket motor

GUIDANCE
"Optical a i ini ng/1R homing - 72A 
AN/DAW-1 improved seeker for -72C

Hercules/Bermi te/ 
Atlantic

FUZING

High explosive continuous rod. - 72A
High explosive blast fragmentation (M-250) -72C

Ford/Raytheon

IJSA Diamond Lab.
WARHEAD

RKMARKS
-------------- The ground - launched version of the sidewinder iC, cnaparral, 1s the U.S. 

Army's current short range air defense missile systems; it provides air defense for 
infantry, mechanized infantry, armor divisions, and for Corps rear areas. It is 
effective against all types of aircraft at low altitude, but the need for visual 
sighting limits operations to good visibility conditions. Self propelled Chaparral 
is a highly mobile system, consisting of a launching station, missiles, and an 
M-730 tracked vehicle. Each unit can carry 4 Chaparral missiles on launch rails, 
and eight additional missiles in storage compartments.
A FLIR device to provide night and adverse weather target acquisition is in produc­
tion. A rosette IR scanner is being considered to improve acquisition.

Zicatinny .Arsenal

COSTSUSERS KEY DATES

United States
Israel
Morocco
Taiwan
Tunisia

present status: Operational

IOC: 1977

UNIT COSTS:

QUANTITIES

LAUNCH UNIT:

Estimated

$45,000

$600,000

TOTAL TO DATE: Over 5,000

thru 1980
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DEVELOPER MBB________
country w, Germany
service Army

LAUNCHED FROM | ,Mna|f |A||MCHW

□ IANO NSTAllSOFT OTANK
O stO Oman
□ ship ■uiHER.Ground.
□ A/C -----------------------------

name COBRA 2000
DESIGNATION 8 0 810

MISSION trajectory]

□a-Rto-air 
□air-to-surface 
□surface-to-air
■ SURFACE-TO SURFACE

nCRAVITY/GUDE
□ 8COST- BOOST GUOE
■ bcust sustain
□ BALLISTIC

COBRA

TARGETS I

O SHIPS
□ AZC 
□missiles 
□KARO INSTALL

□SOFT INSTALL ,
■ w-cus Tanks 
□personnel
□ OTHER__________

CHARACTERISTICS

LENGTH: 95.5cm (3.1') - .BASIS FOR LAUNCH 
Si grit on target.

PERFORMANCE

RANGE:

DIAMETER: lOcm (0.3*)
ALTITUDE:

Max: 2000m (1.25mi)
Min: 400m (0.3mi)

Line of sight

span: 48cm (1.6‘)

WEIGHT: 10.3kg (23*/)

Warhead
0THER: 2.5ko (5.511

|fire/track

2] FIRE/ILLUMINATE

□ FIRE/OTHER PARTY
TRKS OR ILLUMINATES 

J FIRE AND FORGET

SPEED 85m/$ec ( 289 ft /sec )

OTHER:
SYSTEM/SU8SYSTEM 1

..... J nFQrniPTinM CONTRACTOR

OVERALL 
SYSTEM

Short range, wire guided, antitank missile for infantry 
application. Manportable.

Messerschmitt- 
Bolkow-Blohm (MBB)

AIRFRAME Cylindrical body with pointed nose. Large, rear mounted 
cruciform rectangular wings. Ventral mounted booster.

MBB

PROPULSION Solid propellant booster and solid propellant 
sustainer.

Oerlikon-Buhle

GUIDANCE Wire command to 1ine-of-sight with visual sight 
and joystick control.

MBB

FUZING Contact.
WARHEAD High explosive shaped charge or antitank shrapnel. Oerlikon-Buhle
REMARKS

The basic Cobra system consists of the missile, a control box, and interconnect 
wiring. The units are manportable and need only one operator.

Cobra is launched directly 
downward-deflected motor nozzle 
launch. A plate is laid on the 
being produced on ignition. Up 
up to 120m away.

After launch, the operator

from the ground rather than from a container, the 
"jumping" the missile clear of obstructions after 
surface beneath the motor exhaust to prevent dust 
to eight missiles can be launched by one operator

keeps his sight on target, gathers the missile into 
the sight, and moves the missile line of sight onto the target by means of a joystick 
control.

A launch frame has been developed to mount on infantry vehicles to permit a 
from-the-vehicle launch.
USERS | Spain 

Turkey -
License

KEY DATES COSTS

W. Germany present status: Operational. UNIT COSTS <$1,000

Argentina
Brazil - License IOC: 1960 LAUNCH UNIT:

Denmark Production halted 1980
Greece QUANTITIES

Israel TOTAL TO DATE:
Italy - License 
Pakistan - License >180,000
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NAME CROTALE CROTALE
DESIGNATION R440

MISSION

8NR TO AIR
URTOSURFACF

■ SURFACE TO AIR 
OSUP-'ACE TO-SUFFACE

trajectory]- 

□grawty/gude
■ ROOST'BOOST SHOE
□ BOOST SUSTAN
0 BALLISTIC

LAUNCHED FROM j -M0Bn£

D LANO INSTALL SOFT OTAh<
O $110 Own
□ ship □other_______________
□ A/C ----------------------------------------

DEVELOPER 
COUNTRY— 
SERVICE 

TARGETS

□ SWPS
■ A/C 
□missiles
Charo install

Thomson/^ trri____
Trance___________
Air Force

8SOFT NSTALL 
VEHICLES

□ PERSONNEL
□ OTHER-----------------------

CHARACTERISTICS
LENGTH: 2<90m (95.)

DIAMETER: 15cm (0.5*}

SPAN: 54Cm (1.8‘)

WEIGHT: 83kg (183??)

. BASI.S FOR LAUNCH 
AC.QU.im.iQlL lQ.C.d t e $ 
and tracks target, 
determines threat, 
signals firing unit.
| FIRE/TRACK

J FIRE/ILLUMINATE

“| FIRE/OTHER PARTY 
—I TRKS. OR ILLUMINATES

FIRE AND FORGET

PERFORMANCE |

range: Crotale Cactus 8.5km (5.3 miles) 
Shahine 11km (6.9 miles)

altitude 3,000m (~ 10,000 feet)

SPEED
2.5 Mach

Minimum effective engagement range 
other: c 500m.

description contractor
SYSTEM/SUBSYSTEM

OTHER:

OVERALL 
SYSTEM

Automatic point defense surface to air missile system. 
System consists of 3 launch/guidance vehicles and an 
acquisition unit.

Thomson CSF

AIRFRAME
Slender cylindrical body with cruciform canard wings and 
cruciform, short span, long chord control surfaces at 
rear.

Matra

PROPULSION Single stage solid prepellant rocket motor. SNPE

GUIDANCE Command data link using IR missile track initially and 
radar track during midcourse. Roll stabilized. Thomson CSF

FUZING IR proximity fuze. 7

WARHEAD 15kg high explosive fragmentation, directed burst. 7

REMARKS^

The Crotale system consists of an Acquisition Unit and up to 3 Firing Units, 
each mounted on all-terrain, air transportable vehicles. The Acquisition Unit contains 
the surveillance and tracking radars, IFF computer, display, and data link and can 
simultaneously track up to 12 targets (1 meter2). The Firing Units contain 4 canister- 
contained missiles, the monopulse guidance radar, a command transmitter an IR gathering 
system, a backup TV system, a digital computer and a digital data link. The Firing Units 
can track one target and launch 2 missiles simultaneously. Launch can be automatic via 
signals from the Acquisition Unit.

The Cactus is a Crotale variation produced under license by South Africa.
The Shahine is a variation produced especially for Saudi Arabia. It differs principally 
in that 6 Crotale missiles each are mounted on up to 7, tracked Firing Units. (See also 
Crotale-Naval).

USERS KEY DATES COSTS

France 
Abu Dhabi 
Egypt 
Libya
Kuwai t

present status Operational

IOC: 1972

unit costs; Estimated at 
$30-50,000
LAUNCH UNIT:

QUANTITIES

Pakistan
Saudi Arabia
South Africa
Spain

TOTAL TO DATE:
Over 2,700 missiles by 
France and South Africa.



wsteCKOWX

CROTALE

48



PERFORMANCE ■

range 8.5krn (5.3 miles)

maMF CROTALE-NAVAL
DESIGNATION R440

CROT ALE-NAVAL DFVELOPER Thomson/Matra
COUNTRY France
SERVICE law

MISSION TRAJECTORY 1 LAUNCHED FROM OMOS.E LAUNCHER
TARGETS [

□ SOFT. INSTALL
□ VEHICLES 
□personnel 
□other

□air-to-air
□tin TO SIS'ACE 
■ SLRI ACE-TO-Alfi
□ SURE ACE-TC-SURf ace

□ GRAVITY/GUOE
■ eOOST/WOST GUDE
□ BOOST SUSTAIN 
0 BALLISTIC

□ LAND ISSTAll-SOFT
□ SUO
■ SHIP
□ A/C

□tank 
□man 
□other

□ SHIPS
■ A/C 
□missies 
□HARD INSTALL

CHARACTERISTICS |

LENGTH: 2.9Qni (9.5 • ) BASIS FOR LAUNCH 
lar L,acqu,ired and

DIAMETER: 15cm(0.5')

SPAN: 51.5cm (1.6*)

ALTITUDE: Tq 10,000')

Minimum 5Cm (160‘)

SPEEO 2.5 Mach

other Minimum engagement range = 500mOTHER:

..deteninned.. irinc 
signal to turret. 

| FIRE/TRACK

] FIRE/ILLUMINATE

“I FIRE/OTHER PARTY 
—I TRKS. OR ILLUMINATES 
’"'fire AND FORGET

WEIGHT: 83kg (183#)

SYSTEM/SU8SYSTEM 1
----------------------------------------------1 DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

Automatic point defense surface-to-air missile system. 
Adaptation of Crotale to naval use. Thomson-CSF

AIRFRAME Slender cylindrical body with cruciform canard wings 
and cruciform, short-span, long-chord control surfaces 
aft.

Matra

PROPULSION Single stage solid propellant rocket motor. SNPE

GUIDANCE
Command data link using IR missile track initially 
and radar track during midcourse. Thomson-CSF

FUZING IR proximity fuze. 
WARHEAD

15kg (33?) high explosive fragmentation w/ directed 
burst.

REMARKS

The Naval Crotale weapon system consists of the same equipment as for the 
but arranged somewhat differently. A turret mounted topside contains those 
of the firing units, except that 8 rather than 4 missiles are nounted in 

The elements of the Acquisition unit are mounted below decks in 
Control linkage with the ship's operations

Crotale, 
elements 
containers on ramps, 
a Crotale control room, except for antennas, 
center is established to check missile readiness and transmit fire coimunds. The 
missiles can be fired singly or in salvos of 2.

The Naval Crotale has equipped the F67 frigates and the C70 class Corvettes.

COSTSUSERS KEY DATES

France
PRESENT STATUS

Operational
IOC:

1980

Over 2,700 Crotale

UNIT costs.
?

LAUNCH UNIT

QUANTITIES 

TOTAL TO DATE:

/
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CHARACTERISTICS ] PERFORMANCE |
LENGTH: 1. 1211) ( 3.5') .OASIS FOR LAUNCH RANGE: .6" .7 mi 1eS ( 1.0- 1 . lklTl)

Sight on target.

MAMF DRAGON DRAGON developer McDonnell Douglas

nFR.GNAT.0N M-47, FGM/FTM-77A
COU NTR Y_u$n.------------------  -----------------
service Army'Marine Corps

MISSION TRAJECTORY| LAUNCHED FROM | pMOfuf ,A"GETS , >S0H ®.ML

□air-to-air 
□a'Rto-suhfacc 
□ SURFACE-TO-AIR 
■ SURFACE-TO-SURFACE

□ fiRAVITY/SUDE
□ B3OST/8LJOSI GUDE
■ boost sustain
□ BALLISTIC

□ LAND INSTAIl SOFT QTASK
□ SILO ■VAN
□ SHIP OOTHEH
□ A/C --------------------------------

□ SHIPS ■ VEHICLES
□a/c □febsoxnk
□ missiles OOTHER--------------------------
□hard install ----------------------------------

DIAMETER: .25lll (.8')
altitude: Line of sight

SPAN:

speed Subsonic

OTHEROTHER:

12.25kg (27#)

2.5kg (5.4?)

Warhead

Mfire/track

FIRE/ILLUMINATE

FIRE/OTHER PARTY
—J TRKS OR ILLUMINATES 

'FIRE ANO FORGET

WEIGHT:

SYSTEM/SUBSYSTEM | DESCRIPT.ON
CONTRACTOR

OVERALL 
SYSTEM

Shoulder launched, wire guided, antitank assault weapon. 
Consists of missile, tracker and launcher.

McDonnell Douglas 
Raytheon (became 
prime in_19Z6.)„

AIRFRAME Cylindrical body with larger diameter rear section. 
Three curved foldout fins at rear.

McDonnell Douglas/ 
Raytheon

PROPULSION
Ejected from launcher by gas generator. Sixty small 
solid sustainers fire on demand.

Raytheon 
Hercules

GUIDANCE
Wire guided, command to line of sight, IR tracker 
establishes missile position.

Texas Instruments
Ko 11 man

FUZING Impact K.C.I.

WARHEAD
Shaped armor-piercing high explosive charge, designated 
M224. Firestone

remarks | considers Dragon powerful enough to destroy any known enemy armor
or field fortification and describe it as: 1. Superior in range, accuracy and 
lethality to the 90mn recoilless rifle it is replacing.

The missile is prepackaged in a smooth bore fiberglass launcher. The 
tracker is attached. The gunner sights his target and fires. He holds his sight 
on target while the IR tracker tracks the missile. The tracker provides command 
signals zeroing the missile 1ine-of-sight to the target 1ine-of-sight through the 
unwinding wire. Firing of the multiple rocket motors provide course correction. 
The launcher is discarded, the tracker is reusable.

McDonnell Douglas has developed an improved range version which has not 
yet been approved for production.

USERS Saudi Arabia KEY DATES

USA South Korea present status Operational
Australia Spain
Iran Switzerland IOC: 1975

Israel Sweden
Jordan Taiwan
Morocco 
Netherlands

Yeman

COSTS

unit costs: $4500 - FY 1978

LAUNCH UNIT: _ ____
Night Sight $30,000

QUANTITIES

TOTAL TO DATE
140,000 U.S. and export by
1980.
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Exocet (AIR) EXOCET (AIR)
nPsirswATioN AM39/SM39
MISSION | trajectory] LAUNCHED from | nM0BllE ,AUk-KH

QAJRTOAR 
fi.VR.TO SURFACE 
□SURFACE-TO-A'R 
OSUF5ACE-T0-SURFACE

ntJRAVlTY/GLIDE
J MOST/BOOST GUDE 
BBOOST SUSTAIN
□ BALLISTIC

□ LAND INSTALL-SOFT Q’Ah<
□ silo Oman
OSHIP OOTHER----------------------------
9 A/C ----------------------------------------

nFVP.nPFg Aerospatiale 
country - rance______ __
service NavyTA'r Force 
TARGETS |TARGETS

SSH.PS
□a/c 
□missiles
OharD INSTALL

8 SOFT INSTALL
VEHICLES 

□PERSONNEL 
□ OTHER----------

CHARACTERISTICS ,
LENGTH: 4.69m (15.4 ‘ )

PERFORMANCE

DIAMETER: 35cm (1.1')

BASIS FOR LAUNCH
£LLSiilfi_act.iYaifii 
Launch ana target 

-data , inPU.teZE

RANGE: 50-70 (31-43 miles)
Depending on altitude and speed-

ALTITUDE; Aircraft a]tjtude.

SPAN: l.OCm (3.3')

WEIGHT: 654kg (1439#)
Warhead
165kg (363#)

|fire/track

| FIRE/ILLUMINATE

□ FIRE/OTHER PARTY 
TRKS. OR ILLUMINATES
FIRE ANO FORGET

speed: 0.93 Mach - cruise

OTHER:
SYSTEM/SUBSYSTEM [

CONTRACTORDESCRIPTION

OTHER:

OVERALL 
SYSTEM

Air to surface version of the all weather, tactical Exocet 
anti-shipping missile.

Sociste.Nationale industrieTTe
Aero5patid e

AIRFRAME Cylindrical body with pointed nose. Cruciform long chord 
wings at midsection and cruciform tail surfaces. Aerospatiale

PROPULSION Two stage solid propellant rocket motor booster - 2 sec. 
burn. Sustainer - 105 sec. burn

Aerospatiale 
SNPt

GUIDANCE Inertial (similar to Kormoran) with radar altimeter and 
terminal active homing (AD&C).

EMD - Homing 
TRT - Altimeter

FUZING Contact with delay plus overflight proximity backup.

WARHEAD High explosive. SERAT
remarks | Ajr launched version of the ship to ship Exocet. Designed for launch from 

attack or helicopter type aircraft, it has been installed on the Super-Frelon 
Helicopters and the Super-Etendard aircraft. The exocet is released from the 
helicopter inert and the rocket ignited 1.5 seconds later. The missile descends to 
sea-skimming under control of the inertial system and the radar altimeter, proceeds 
until radar acquistion, then homes directly on target.

A submarine launched version of the 39 Exocet is now under development (SM39) 
It is launched from torpedo tubes in a guided/powered container which executes the 
underwater portion of the flight.

(See Exocet ship)
USERS KEY DATES COSTS 11

France PRESENT STATUS: UNIT COSTS $200,000 - 1980
Iraq
Pakistan
Peru

'oc lg80 LAUNCH UNIT:
✓

Syria QUANTITIES

TOTAL TO OATE:jjqq
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TARGETS

■ SHIPS
□ A/C 
□MISSIES 
□HARO INSTALL

NAME Exocet (shipj________
np.ciQNAT.ON MM38/MM40

EXOCET (SHIP)

MISSION | trajectory) LAUNCHED FROM |nvnFllflA11NrK.R

□AJR TO AIR 
DUR-TO-SlIRFACE
□ SUFFACE-TO AIR
■ SURFACE TO -SURFACE

□grawty/gude 
□BOOST/BOOST SHOE 
■ BOOST SUSTAIN 
□ BALLISTIC

□ I ANO INSTAU-SOfT □TANK
□ sto Oman
■ SHIP O0THER
□ A/C ----------------

CHARACTERISTICS |

Length: -38 5.2 m (17.0')
-40 5.65m (18.5')4^

DIAMETER: 35cm (j.p)

BASIS FOR LAUNCH
ILs.s.i l.e ...ac tiyated 
launch and target 

date inpt; tec.

□SPAN: 1.00m (3.3') FIRE/TRACK

n^mPFR Aerospatiale"
countryf rance__ _____
service Navy, Air force

□SOFT INSTALL 
O VEHICLES
□ PERSONNEL
□ OTHER-----------

PERFORMANCE

range _33- 42km (26 miles) 
-40: >70km (43 miles)

altitude: Cruises between 2 and 3 meters 
above sea surface

speed: .93 Mach

OTHER:

FIRE/ILLUMINATE

FIRE/OTHER PARTY 
TRKS. OR ILLUMINATES 
FIRE ANO FORGET

other: Min. range about 5kn (3 miles)

-38 735kg (1617A‘)H
-40 835kg (1837#X_ 
yartetfd 165kg 81

WEIGHT:

SYSTEM/SUBSYSTEM DESCR.PT.ON CONTRACTOR

OVERALL 
SYSTEM

Surface to surface, all weather, tactical missile for 
use against surface vessels.

Societe Na 
Industriel 
Aerospatia

lonale 
e 
e

AIRFRAME Cylindrical body with pointed nose. Cruciform long-chord 
wings at midsection and cruciform tail surfaces. Aerospatiale

PROPULSION Two stage solid propellant rocket motor. Booster 2.0 sec 
burn. Sustainer 105 sec burn (-38) 105 sec burn (-40)

Aerospatiale 
SNPE

GUIDANCE Inertial (similar to Kromoran) with radar altimeter and 
terminal active radar homing (ADAC).

EMO- Homing TAT 
Altineter

FUZING Contact with delay plus overflight proximity backup.

WARHEAD High explosive SERAT

•s

remarks | yhe missiles are stored in storage tubes which also serve as a leunch tube. 
The tubes, in turn, are mounted on rotating mounts on deck. After launch the 
missile flies towards the target under control of the inertial guidance system and 
the 
the

radar altimeter which keeps the missile at a few meters above sea level. When 
target is acquired by the active radar homing system, it assumes guidance control.

Exocet has been fitted to wide range warships and in coastal defense batteries. 
MM40 differs from the MM38 principally in its larger sustainer motor andThe 

wider search angle of its active radar.

An airborne launch of the Exocet is operational with 3 Navies.

(See Exocet (Air) )

KEY OATESUSERS
Libya

France Malaysia
Bahrain Morocco
Belgium Oman
Brazil Peru
Chile United Arabian
Equador Emirates
W. Germany United Kingdom
Greece

IOC- 1974 - MM38
1981 - MM4O

present status Operational
COSTS

UNIT COSTS: $2000,000 - 1980

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE:

Over 2000
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LAUNCHED FROM |

O LAMO NSTALl-SOFT O’AN<
□ sao Oman
□ ship aoiHER-------------------
a a/c ---------------------------

K.AK.R FALCON
designation AIM-4A^5l-t ?6A/.B

MISSION trajectory'

■AtR-TO-AIR
Qf.lR-TO-SUP>AC( 
□SURFACE-TO-AIR 
□surface TO-SLVACE

□ GRAHTY/GlIUE
■ buosi/roost guoe
□ bcusi sustain
□ BALLISTIC

FALCON DEVELOPER . Hggh&S.
COUNTRY____0^

SERVICE — 
TARGETS

□ SKPSa a/c
□ MISSILES
□HARO NSTAll

8SOFT INSTALL
VEHICLES 

□personnel 
□ OTHER---------- -T.

characteristics | Average-See Table "Remarks" 
LENGTH: 2. Im ( 6 8 ‘ ) n • 1 °^S,S

1 k ’ EllQt...nQtLfj.c.aiAfin_

diameter;-4: 16.5cm(0.5‘)
-26: 28.5cm (0.9')

span: 61cm (2.O')

weight:-4: 58kg (130#) 
-26: 105kg (233#)

OTHER:

o£_mi $sile_lock-x>xu_
of_Largel___ ____________

2j FIRE/TRACK

tvj EIRE/ILLUMINATE

I-----1 TRKS OR ILLUMINATES

FIRE AND F0RGET

PERFORMANCE

Max. 7-11 km (5-7mi’RANGE

ALTITUDE:

SPEED 2.0-4.0 Mach.

OTHER:
SYSTEM/SUBSYSTEM ] DESCRIPTION

CONTRACTOR

OVERALL 
SYSTEM

Lightweight air-to-air missile designed initially as an 
IR homing missile; later upgraded with semi-active 
hih rta nrn Hughes

AIRFRAME Cylindrical body with rounded nose, cruciform 
slender delta wings with 4 control surfaces near tail Hughes

PROPULSION Single stage, solid fuel, rocket motor - early models. 
Dual stage, solid fuel, rocket motor - later models_____

Lockheed and 
_.Thiokol

GUIDANCE IR homing - AIM-4D and -4G
Semiactive radar - AIM-4F, AIM-26A, and AIM 26B Hughes

FUZING Proximity fuze

WARHEAD High explosive warhead - AIM-4D, -4F, -4G, and 26B 
Nuclear warhead - AIM-26A 2

The Falcon was the first USAF operational missile to become operational, 
and the first AAM to contain a nuclear warhead. It has been carried by :he F-101, 
F-102, F-106, F-4J, Draken, and Mirage III-S as air-intercept armament. Though 
largely superceded by Sidewinder, Sparrow, and other similar missiles, Falcons still 
are in the inventory of several Air Forces. A perspective on various models is shown:

Gu-Jiw l«<'9ih Oiameloi launch wt

AIM 4 R3d.11 77 8 in O 98 ml 6 4 in <163 mm 110 lb 150 >91
AIM I-4A Rada' ?8 0 in 11.98 <v' 6 4 m <163 mm) 120 b 154 )gl
AIM-40 111 79 5 m 12.02 m) 8.4 in 063 mm) i30 »i59 » ai
AIM-4C IB 73 5 n 12 02 mi 8 4rn :• 63 mm) >34 l» 16I Ifll

IR >9 f> <-. |2 02 m> G.4 in 0 G3 rrrr.) 134 loiftl Igl
A M 4fc 86 0" 12 18 m) 6 6 m 0 68 mmi 1 SO in 168 k«:
AM if R«<51< 86 0 <1 12 IS mi 6 6m 1168 mmi 150 lt> <68 kfl)
AIM 4G IR 81 0 « i2 06 ml 6 6 in 1168 nvnl 145 lb <66 kg-
AIM 26* Rf-dx 84 25 r. 12.14 m> 1' 0 In <2>9 mm) 203 Hi 92 kg)
AIM 268 Radw 8! 5 m <2 07 ml 1 ■ 4 m ;29O mmi 262 II: 19 kfl!

USERS

USA
Canada
Finland - Rb-28
Greece
Japan
Sweden - Rb-27
Switzerland - HM-55/58
Taiwan
T u rkey 

KEY DATES

vrus: Largely re-
COSTS

UNIT COSTS:PRESENT ST)
placed-some models in invent-
IOC ory LAUNCH UNIT:

-4A 1955
-4E 1958 QUANTITIES

-4F 1960 TOTAL TO DATE:
-26 1960 Over 50,000 AIM-4's

Over 2500 AIM-26's
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40km (25mi)

MAMF FROG-3 FROG-3 DEVELOPER ------------------------------------
DESIGNATION f'OnG ....... .. COUNTRY USSR

service Army
MISSION TRAJECTORY LAUNCHED FROM| -M0B e LWjSCH£R TARGETS

■KtUT INSTALL
□ air-to-air 
5aip. to surface
□ SURFACE-TO-AIR 
■SUHFACE-rOSUHFACE

ncRAVlIY/GU3E
□ 800ST/800ST GLIDE
□ SilOSI SUSTAIN
■ BALLISTIC

□ LAND INSTALL-SOFT DTASK
□ silo Oman
□ ship Ootheh
□ a/c -------------------------------------

□ships ■ vehicles
□ a/c ■PERSONNEL
□MISSILES D07HER
■ hard IteSTAll -------------------------------------

CHARACTERISTICS PERFORMANCE

RANGE:

diameter: 40cm (1.3')Body

LENGTH: 10.5m (34.5 BASIS FOR LAUNCH
Launcher elevatel_
ana trained fox____

40cm U. 3' J Body target range and
55cm (2.2')W/H azimuth,________ Ballistic - depends upon rangeALTITUDE

span: About 1.2m (4*) FIRE/TRACK

FIRE/ILLUMINATE Ballistic speed for rangeSPEED:

OTHER: OTHER:

2 ,250kg (4,950»)f I fire/other party
I— TRKS OR ILLUMINATES 
| FIRE AND FORGET

WEIGHT:

SYSTEM/SUBSYSTEM 1
----------------------------------------------1 DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

Tactical short range, surface to surface artillery 
missile with nuclear warhead option.

USSR

AIRFRAME Cylindrical cross section body with conical nose. Nose 
larger diameter than boosters. Cruciform tail fins.

USSR

PROPULSION Two stage solid propellant rocket motors. USSR

GUIDANCE None. Spin stabilized ballistic trajectory. USSR

FUZING USSR

WARHEAD Nuclear and high explosive warhead options.
Warhead weight: 250kg (550#).

USSR

REMARKS

The Frog 3 is mounted one per vehicle upon the PT-76 chassis, which gives it 
road speed of about 35km/hr and a range of about 240km. The Frog 3 is used strictly 
as an artillery rocket, much as is the MLRS. After boost, the trajectory is ballistic.

USERS KEY DATES

present status Obsolescent
COSTS

UNIT COSTS:

USSR or being phased out
Egypt IOC LAUNCH UNIT

Warsaw Pact Countries Introduced about 1960
QUANTITIES

TOTAL TO DATE:
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CHARACTERISTICS I
LENGTH: 10.2m ( 33.5')

NAME FROG-4 FROG-4 DEVELOPER —------------------------------------- -

DESIGNATION N°ne
G O U N T H Y  "X1.?-------------------------- - -----
service Army

MISSION I TRAJECTORY| LAUNCHED FROM | -WDai£ lAUNCH[R TARGETS
■SOFT INSTALL

HAIR TO AIR
QaiR-TO-SURFACE
□ SURFACE TO AIR 
■SURFACE-TO-SURFACE

□ <5RA«TY/GIIOE
DhCOST/OOOST GU3E
□ HOCST SUSTAIN 
IEAIIISTIC

□ IAKO WSTAU SOFT QTANK
□ sto Oman
□ SK? DOTHER
□ A/C ----------------------------------------

□ SHIPS ■ VEHICLES
□A/C ■ personnel
□VISStES □ OTHER----------------------- J
■ HARO INSTALL. -------------------------------------

PERFORMANCE |
RANGE: 55km (34mi)

DIAMETER: 40Cfll (1.3')

BASIS FOR LAUNCH 
Launcher elevated 
and IfBine.d .ta—j... 
target range and

azimuth.,____________
2JfiRE/TRACK

P~] FIRE/ILLUMINATE 

WEIGHT: 2,000kg (4,400#)| Ifire/other party
I----- TRKS. OR ILLUMINATES

FIRE AND FORGET

altitude. Ballistic - depends upon range

span: About 1.2m (4')
speed Ballistic speed for range

OTHER

SYSTEM/SUBSYSTEM OESCRIPT.ON CONTRACTOR

OVERALL 
SYSTEM

Tactical short range surface to surface artillery 
missile with nuclear warhead option.

USSR

AIRFRAME Cylindrical body with conical nose. Cruciform tail fins. USSR

PROPULSION Two stage solid propellant rocket motors. USSR

GUIDANCE None. Spin stabilized ballistic trajectory. USSR

FUZING USSR

WARHEAD Nuclear and high explosive warhead options. Warhead 
weight 250kq (550#).

USSR

REMARKS

The Frog 4 is mounted one per vehicle upon the PT-76 chassis, which gives it a 
road speed of about 35km/hr and a range of about 250km. It is used strictly as an 
artillery rocket, much as the MLRS. After boost, the trajectory is ballistic.

COSTSUSERS KEY OATES

USSR
Cuba
Warsaw Pact Countries

present status Operational

IOC

UNIT COSTS:

LAUNCH UNIT

QUANTITIES

TOTAL TO DATE: /
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mamf FROG-5 FROG-5 OEVELOPER 
COUNTRY 
SERVICEnFSIGNATION

MISSION | TRAJECTORY| LAUNCHED FROM | BMQHn£ mUflC((£fl TARGETS |

□AlR-TO-A'-B
TO SURFACE

□surface-to-air
■ SURFACE-TO-SURFACf

□ GR4VITY/GUDE
□ B30ST/BC0ST SHOE
□ BOOST SUSTAW
■ BALLISTIC

O LAND INSTALL-SOFT OTAh<
□ silo Oman
□ ship Quther
□ a/c -------------------------------------

□ SHIPS
O*/c 
□MISSILES
QHAFO lYSTAll

13ST 
arm'/

■ SOFT. ISSTA’.l
■ VEHICLES
■ PERSMMl
□ OTHER------

SYSTEM-SUBSYSTEM |

CHARACTERISTICS
LENGTH: 10.2m (33.6')

DIAMETER: 39CIW (1.3')

, BASIS FOR LAUNCHLauncher trained 
and elevated for 
.target. range_am.d___
azimuth. 

span: 1.05m (3.6') □ FIRE/TRACKE FIRE/ILLUMINATE
WEIGHT: 2,000km (4,400$) □ FIRE/OTHER PARTY 

TRKS OR ILLUMINATES

OTHER: ■ FIRE AND FORGET

DESCRIPTION

overall Tactical short range surface to surface artillery
system missile with nuclear warhead option.

AIRFRAME Slender cylindrical body with sharp conical nose. 
Rear mounted booster with cruciform fins.

PROPULSION Two stage solid propellant rocket motor.

GUIDANCE Hone. Spin stabilized.

FUZING

WARHEAD

REMARKS |

Nuclear and high explosive warhead options.

PERFORMANCE

"ANGP 48km (30mi)

altitude Ballistic - depends upon range

speed Ballistic speed for range

OTHER: 

CONTRACTOR

USSR

USSR

USSR

USSR
--------------------------------
USSR_____________
USSR

The Frog 5 is mounted one per vehicle upon the PT-76 chassis, which gives 
it a road speed of about 35km/hr and a range of about 240km. It is used strictly 
as an artillery rocket, much as the MI.RS. After boost, the trajectory is ballistic.

USERS KEY DATES j COSTS

USSR present status Operational UNIT COSTS:

North Korea
IOC: LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE:
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LAUNCHED FROM

□ LAND INSTAll SOFT
□ SILO
□ SHIP
□ A/C

NAMf FROG-7
DESIGNATION

MISSION TRAJECTORY |

□AIR TO AIR 
□airto-sumace 
□ SURFACETO-AJR 
■S'JRf ACE-TO-SURf ACE

□ CRAVHY/GllOE
□ BOOST/MDS' GUDE
□ 800$: SUSTAIN
■ BALLISTIC

FROG-7

■ MOBL.E LAUNCHER 
□task 
□van

□OTHER_________
■ HARO INSUU

DEVELOPER _ .. _
COUNTRY IJSSV
SERVICE Army
TARGETS

■son. INSTALL
■ VEHICLES 
■personnel 
□other

□ SHIPS
□ A/C
□ MISSIUS

CHARACTERISTICS |
LENGTH? 9.0m (29.5*)

PERFORMANCE

DIAMETER: 61 Cfll (2.0')

span: About 1.8m (6.0*)

8ASIS FOR LAUNCH 
Launcher trained 
anc elevated tor 
target range and 
azimuth._________
~| FIRE/TRACK 

| FIRE/ILLUMINATE

WEIGHT: 5,727kg ( 12,600#)f~lFIRE/OTHER PARTY
I—J TRKS OR ILLUMINATES 
| FIRE AND FORGET

RANGE:

ALTITUOC

SPEED

60km (37mi)

Ballistic - depends upon range.

Ballistic speed for range.

OTHER: OTHER
SYSTEM/SUBSYSTEM j DESCRIPTION

CONTRACTOR

OVERALL 
SYSTEM

Tactical short range surface to surface artillery 
missile with nuclear warhead option.

USSR

AIRFRAME Slender cylindrical body with pointed nose. Cruciform 
trapezoidal tail fins.

USSR

PROPULSION Single stage solid propellant rocket motor. USSR

GUIDANCE Kone. Spin stabilized ballistic trajectory. USSR

FUZING USSR

WARHEAD Nuclear and high explosive warhead options. Warhead 
weight l 415kg .(l.OO.Qf.L USSR

REMARKS

The Frog 7 is mounted upon and launched from a modern wheeled, erector launcher, 
ZIL-135. The main nozzle is surrounded by a ring of much smaller nozzles, suggesting 
the possibility of some sort of guidance update. The configuration is a considerable 
improvement over early Frogs.

The Frog 7 is used strictly as an artillery rocket. If any trajectory correction 
is made after launch, it will begin during boost. After boost, the trajectory is 
ballistic.

USERS

USSR
Bulgaria 
Czechoslovakia 
East Germany
Egypt
Hungary
Iraq

N. Korea 
Poland 
Rumania 
Syria

KEY OATES

Operational 

in 1967

COSTS

UNIT COSTS:

LAUNCH UNIT:

PRESENT STATUS:

IOC: First shown

QUANTITIES 

TOTAL TO DATE

Li by a
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REMARKS

name. GABR1E1---------------------
designation 2 and 3

GABRIEL developer Israel A/C ..Ind.—
country Israel
SERVICE Naw

MISSION |

ACE

TRAJECTORY| LAUNCHED FROM | r MOBILE LAUNCHER
TAN<
MAS

JOTHER

TARGETS □son install
□vehicles
□personnel
□ OTHER
—

QAIR-TOAlR 
LJAIRTO-SUHFACE 
□ SURFACE-TOAIR 
■ SURFACE TO SURF

□ URAVIIY/GUIIE
□ 8U0ST/RC0ST GllOE
■ SUUSI SUSTA N
□ BALLISTIC

D LAND INSTALL-SOFT C 
O SHE! C
■ SHIP C
□ A/C

a ships
□A/C 
□missies 
□ham ISSTAl

CHARACTERISTICS j
tENCTH: 3.35m (11.0')

mui larget data .inputfid.
oiameter: MK1 32.5cm (1.1 )

MK2 35cm (1.2‘)
SPAN: 1.38m (4.5') ■ fire/track command

^1 FIRE/ILLUMINATE SAR 
weight: MK1 418kq(920#)| 1 fire/other party

MK2 500kg(1100^TRKS 0R 'aminates

3 ‘I FIRE ANO FORGET
OTHER: '—’

PERFORMANCE
RANGE MK1 20km (12.5 miles) 

MKs 2/3 35km (22 miles)

altitude: Sea skimmer under 20m (65')

speed: 0.7 Mach

OTHER
SYSTEM/SUBSYSTEM DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

Short range, ship launched, anti-shipping 
missile.

Israel Aircraft
Industries

AIRFRAME
Cylindrical" body with pointed nose. Cruciform 
rectangular wings midbody and similar but smaller 
tail surfaces.

Israel Aircraft 
Industries

PROPULSION Oual thrust, solid propellant rocket motor. 
Boost and sustain.

GUIDANCE Programmed autopilot with radar altimeter and command 
steering corrections. Semi-active radar homing.

Israel Aircraft 
Industries

FUZING Impact delay.
WARHEAD High explosive. W/H WT. = 180kg (396.4) MK 1 and 2 

150 kg (330?) MK3

The Gabriel, ready for firing, is housed in a fiberglass container which 
in turn is mounted on a rotating pedestal, three containers per pedesta'. There 
are two versions, MK1 and MK2. The missile reaches a maximum height of 260' after 
launch, then descending to below 165' for cruise and 7-14', depending on the sea 
state, for attack. There are some indications that alternate homing heads have 
been installed on the Mark 1 and 2, including active radar and home-on-jam. A 
Mark 3 version has been developed and is expected to be operational in 1981. It 
has an active radar homer and is about 40kg heavier and 35cm longer, but fits 
the Mark 2 launchers.

The Gabriel is said to be fitted to 12 Sa’ar class attack boats and 15 
Reschef class missile boats in the Israel Navy.

users

Israel Colombia (int.'
Argentina Equador (int.)
Kenya
Malaysia
Singapore
South Africa
Taiwan
Thailand

KEY DATES

present status Operational

ioc: Mark 1 About 1968
Mark 2 1978
Mark 3 1981-1983

COSTS

unit costs: 593,000/missile

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE: AbOUt 2500
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NAME^WP-L_________________________

designation SA-6, SA-NX-6 (Naval
GAINFUL DEVELOPER----- ___

COUNTRY USSR 
SERVICE Amv

MISSION TRAJECTORY

Bar-toair
LIRTOSURF ACE 

■SURFACE TO AIR 
□ SURFACE-TO SURFACE

GMMTY/GLIDE
BOOST/OOOST Gl-Ot 
BOOST SUSTAIN 
BALLISTIC

LAUNCHED FROM | —MMn£ lAUNCK{ft

□ LAW NSTAll-SOEI □TANK
□ $io Oman
□ ship Oother----------------
□ a/c ---------------------------

TARGETS

□ SHIPS
■ a/c 
□missiles 
Ofaro INSTALL

□son INSTALL.
□ vehicles
□ :-EPSONSEl
□ OTHER-----------

CHARACTERISTICS ]

LENGTH: g. 2m (20.3')

DIAMETER: 33.5C01 (1.1*)

BASIS FOR LAUNCH 
Target .acquired,.and 
tracked or 1 Hum 1- 
nateiL&

PERFORMANCE I

range: High Alt.: 60km (37mi) 
Low Alt.: 30km (18mi)

span: About 1.24m (4.1‘)

WEIGHT: 55kg (1212#)

U fire/track Midcours 
■ FIRE/ILLUMINATE.

Homi ng FIRE/OTHER PARTY 3 
—I TRKS OR ILLUMINATES 

FIRE AND FORGET

ALTITUDE: 18>000m (60,000')

c

speed: 1.5 Mach boost
2.8 Mach cruise

OTHEROTHER:

SYSTEM/SUBSYSTEM
--------------------------------------------- DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

Surface to air tactical, mobile, anti-aricraft missile. USSR

AIRFRAME Slender cylindrical body with pointed nose. Cruciform 
wings (midbody) and tail fins. Four inlet ducts between 
winqs.

USSR

PROPULSION Solid propellant booster, air breathing solid propellant 
integral ramjet sustaincr. USSR

GUIDANCE Radio command with CW semi-active radar. Possible 
active radar or passive IR homing versions. USSR

FUZING

WARHEAD High explosive fragmentation with IR fuze. 
Warhead weight: 80kq (176??). USSR

—,ARKSJ The Gainful system consists of a missile launcher carrying three ready-to-fire 
missiles and a fire control unit, both mounted on separate amphibious tracked 
vehicles. The fire control unit contains a search and acquisition radar, a target 
tracking and illuminating (Straight Flush) radar, a command link, possbly a backup 
optical sight, and a fire control computer.

The Gainful system proved very effective when utilized by Egypt in the 1973 
Middle East conflict; showing exceptional capability against maneuvering targets.

After launch, the booster nozzle (tail cone) is jettisoned and the rocket 
chamber becomes the ramjet combustion chamber.

USERS KEY DATES COSTS

USSR present status: Operational UNIT COSTS:

Egypt
Iraq IOC LAUNCH UNIT:

Libya First shown in 1967
North Vietnam QUANTITIES

Syria TOTAL TO OATE
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PERFORMANCE

name GALOSH 

DESIGNATION ABM -IB

GALOSH DEVELOPER .. -
COUNTRY USSR 
SERVICE Air Force

MISSION TRAJECTORY| LAUNCHED FROM TARGETS
INSTALL

MAIR TO AIR
□AIR-TO-SURFACE
■ SURFACE TO AIR 
□SUREACETC-SURFACE

3 GRAVI'Y/GUOE
J BOOST/EOOSr CLIDE 
I BOOST SUSTAIN
J BALLISTIC

□ I AW INST ALL-SOFT □TANK
■ sno Oman
□ OuTkia

□ships □vehicles
Da/c □personnel
■ MISSILESRrII iStinOTHER

□ A/C Oharo install ----------------------------------

CHARACTERISTICS |
LENGTH: 19.8m (65.0')

Fins folded
OIAMETER: 2.6m (8.4')

BASIS FOR LAUNCH
Radar ori target. RANGE 300+km (186+mi)

ALTITUDE: Exoatmospheric

span: Unknown

High supersonicSPFFD

FIRE/TRACK

FIRE/ILLUMINATE

IFIRE 'OTHER PARTY 
—J TRKS. OR ILLUMINATES 
~I FIRE ANO FORGET

WEIGHT. 32,700kg

(72,000?)
OTHER: OTHER
SYSTEM/SUBSYSTEM J DESCR,PT,ON

CONTRACTOR

OVERALL 
SYSTEM

Silo launched high speed anti-ballistic defense missile. USSR

AIRFRAME
Three stages -- each tapering to smaller diameter next 
stage and then to warhead. Pointed nose. 1st stage 
composed of 4 motors, each with tail fin.

USSR

PROPULSION Three stage solid propellant rocket motors. First 
staqe is bundle of 4 separate rocket units.

USSR

GUIDANCE Radio command. USSR

FUZING Command or proximity. USSR

WARHEAD Nuclear 2-3mt. USSR

REMARKS

The Galosh is the only ABM in operational use in the world. Four operational sites 
are known to exist, each with 16 launchers. Initial target data comes from the Hen 
House ABM radar remotely located. At the site itself are two large battle management 
radars of the Dog House or Cat House variety, four Triad engagement radars, 16 launch 
silos and a large computer/control complex.

Flight tests in 1976 revealed the existance of a maneuvering bus which can loiter 
at altitude, while the radar separates the incoming warheads from the chaff and decoys, 
and then restart to make the kill.

USERS KEY OATES COSTS

USSR
present status Operational, 
but in limited quantities. 
|$T.gely for research purposes

First seen in 1964 
Operational in 1968

UNIT COSTS:

LAUNCH UNIT:

QUANTITIES

total to date Four sites with
16 launchers each are known
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REMARKS ]

GAMMON (GRIFFON)
D E S1G NATI0 N $A-5

GAMMON DEVELOPER------- ------------------------------------ -----
COUNTRY USSR
SERVICE Air Force

MISSION

ACE

TRAJECTORY LAUNCHED FROM|r
VfiBIlE LAUNCHER 
TANK 
MAK

JOTHER

TARGETS
□soft, install
□ vehicles
□ PERSONNEL
□ OTHER

□Alfl'TO-AIR
Qair-td-sorface 
■ SURFACE-TC-AJR 
□SURFACt-TOSURF

□ GRAVITY/GUDE 
[JBOOST/BOOST GLIDE 
■ eocs- sustain
□ 8ALUSTIC

■ LAXO INSTALL SOFT C
□ Sr.fi
□ $K-P E
OA/C

□ skips
■ a/c 
■missiles 
□hard instal

CHARACTERISTICS [

length: 16.5m (54.1 ■) R.^^n^a^

DIAMETER: 1.1m (3.6')

SPAN: 3.65m (12.0‘) |fire/track

1 I FIRE/ILLUMINATE 

WEIGHT: 10,000kq (22,000#) 1 FIRE/OTHER party
’ 1----- ITRKS OR ILLUMINATES

I FIRE AND FORGET 
OTHER:

PERFORMANCE
RANGE: 250km (150mi) 

altitude 29,000m (95,300')

speed: Mach 3.5

OTHER:

SYSTEM/SUBSYSTEM DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

Fixed site, long range, air defense missile for use 
against aircraft and missile targets.

USSR

AIRFRAME Cylindrical booster with large cruciform delta wings. 
Smaller diameter missile with pointed spiked nose, 
cruciform larqe delta winqs and small tail fins.

USSR

PROPULSION Dual stage solid propellant rocket motors. USSR

GUIDANCE
Radio command midcourse with active radar homing.

USSR

FUZING Proximity. USSR

WARHEAD High explosive or nuclear. USSR

Gammon, one of the largest SAM ever built, is Russia's principal high altitude 
air defense missile. It is deployed in numbers to protect important sites and cities. 
It is said to have some capability against ICBM's but its aerodynamic controls make 
that marginal. The missile is mounted on a trainable fixed launcher. The target 
tracking and missile guidance radar is Square Pair, which works in conjunction with 
Back Net surveillance radar and Side Net height finding radar.

USERS

USSR

KEY OATES

present STATUS: operational

ioc: First seen in 1963
IOC about 1967

costs

UNIT COSTS:

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE: AbOUt 1200 

launchers are thought to 
be operational
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GANEF DEVELOPER
C O U NTRY USSR
service Army

name_GANEF_____
DESIGNATION SA-4

MISSION TRAJECTORY

Oa;RT0 AIR 
Ocin-TO-SURFACE 
■ SURFACE-TO-AIR 
BS'JHFACSTOSURFACE

□ GR&'.lTY/GUDc
□ SOOST/OODST SHOE

8 BOOST SUSTAIK
BALLISTIC

CHARACTERISTICS |

LENGTH 9.0m (29.5')

LAUNCHED FROM I lfluhCHtH

□ LAND INSTALL-SOFT OTAht
□ $10
□ SHIP
O A/C

□man 
□other____

TARGETS

□ SHPS
■ A/C 
□MISSIUS 
Ohbpo INSTALL

OSO FT INSTALL
□ VLHlClES
□ PERSONNEL
□ OTHER----------

PERFORMANCE |

RANGE: 70km (43mi)

DIAMETER: 8OCR1 (26* )
ALTITUDE:

SPAN 26m (85‘)

weight: 1800kg (3960#)

OTHER:__________________
SYSTEM/SUBSY$TEM~[~

■ fire/track

M FIRE/ILLUMINATE

□ FIRE/OTHER PARTY 
TRKS OR ILLUMINATES
FIRE AND FORGET

SPEED:

OTHER

DESCRIPTION

Mach 2.5

CONTRACTOR

OVERALL 
SYSTEM

Mobile, tactical, long range battlefield air defense 
missile system.

AIRFRAME

PROPULSION

GUIDANCE

Cylindrical cross section. Payload and guidance carried 
in ramjet inlet spike. Cruciform small wings (midbody) 
.and larger tail surfaces.------ --------------- --------------- ---------
Four solid propellant boosters with canted nozzles and 
ramjet sustainer, kerosene fueled._______ ________
Radio command midcourse with semi-active radar homing.

USSR

FUZING

WARHEAD High explosive warhead.
REMARKS J

f 
J

Ganef is carried in pairs on tracked armored transporter-launcher vehicles. 
The launch mount is 360° trainable and also provides the necessary elevation. The 
launch vehicle, complete with 2 missiles, is air-transportable in the AN-22 heavy 
freighter. Fire control support is provided by the Long Track long range acquisition 
radar and the Pat Hand acquisition radar. Reloading is by means of a mobile crane. 
The missiles radar antenna are dipoles mounted at the end of each wing.

It has been suggested that the Ganef can also be used in a surface-to-surface 
role.

USERS KEY OATES COSTS

USSR
Czechoslovakia
East Germany

present status: Operational

IOC: First shown in 1964

UNIT COSTS:

LAUNCH UNIT:

QUANTITIES |

TOTAL TO OATE:
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name GECKO 
designation SA-8, SA-N-4

GECKO DEVELOPER
COUNTRY US5R

service Armv
MISSION TRAJECTORY LAUNCHED FROM — .,3E||f IAUnchER SA-R TARGETS nscrr .«TAU

CIAIRTO-AIR 
□AIR-TO SURFACE 
■ SUAFACETQ-AJR 
□S'JRFAC'-TO-SUHFACE

Q GRAVlTY/CUDE
□ DODST/EOOST R'.lIlE
■ eOK- SUSTAIN
□ BAIUSTIC

□ IASO INSTAU-SOn □ TANK
□ sr.o Omak
■ sic? SA-N-4 Dc'hfs

□ a/c ----------------------------------

□ SHIPS D VEHICLES
■ A/c OPERSIWNEI
□MISSIES Q OTHER.-----------------------,
OHAR0 IIESTF.il -------------------------

CHARACTERISTICS [ PERFORMANCE 1

LENGTH: 3.2m (10.5') BASIS FOR LAUNCH 
3adar on target.

range: )0-14km (6-9mi)

. ... .auncher aimed.
DIAMETER: 21CID (0.71)

altitude: 6100m (20,000’)

span: 64cm (2.T) ■ FIRE/TRACK

FIRE/ILLUMINATE speeo Mach 2.0+

WEIGHT: 190kg (418*) FIRE/OTHER PARTY 
TRKS OR ILLUMINATES

OTHER:
FIRE AND FORGET

OTHER:

REMARKS

svSTEM/suasvSTejJ oescmpnON
CONTRACTOR

OVERALL 
SYSTEM

Highly mobile forward surface-to-air anti-aircraft 
missile.

USSR

AIRFRAME Slender cylindrical body with gently tapering nose. 
Cruciform swept canard controls and fixed tail fins.

USSR

PROPULSION Dual thrust solid propellant. USSR

GUIDANCE Corrmand midcourse with IR homing. Radar tracking with 
computer Generated command.

USSR

FUZING Proximi tv. USSR
WARHEAD 45kg (99#) high explosive. USSR

The SA-8 is roughly equivalent to the Roland. The weapon system comprises a new 
six-wheeled amphibious vehicle carrying a rotating four round launcher surmounted by 
a folding surveillance radar antenna, with a forward mounted target tracking radar 
flanked by two command dishes. A total of 12 rounds is thought to be carried by each 
vehicle. Two missiles can be launched at the same target, using different frequencies 
for the command link. A low-light TV camera mounted on top of the tracking/command 
assembly is used for optical target tracking and probably for automatic missile 
"gathering". The SA-N-4 is the naval version. Vehicle radar can track out to 
12-15 miles.

USERS

USSR

KEY DATES

present status■■ Operational

ioc: First seen in 1975

COSTS

UNIT COSTS:

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE: ’*-/
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PERFORMANCE

name glcm (Tomahawk) 
DESIGNATION BGM-109G

GLCM nsvF.AOPs General Dynamics
COUNTRY__ USA
service. Air Force

MISSION 1 TRAJECTORY| LAUNCHED FROM BmC3i£ lALNC,|^ TARGETS J ■<m*T IMtTAIt
OAIH TO AIR 
□AIR-'O-SURFACE 
OS'JHf ACS TO-AIR 
■ SURFACC-TO-SVHFAC:

□ GRAVITY.-Gt 0L
0 BOOST/80OST GLIDE
■ BOOST SUSTAIN
U BALLISTIC

□ LAND INSTALL-SOFT DlAMK
□ SILO OMAN
OSHIP □OTHER
□ A/C

□ SHIPS □ VEHICLES
□ A/C □F’:fi$OhW00ri
□ MISSILES BOlHEfl ueep
■harpiNSJAit interdiction .

2500km (1550ini:RANGE:

CHARACTERISTICS |

LENGTH: 5,_55m (18.2’) BASIS FQR LAUNCH 
Missile inputea with

diameter: 0.53m (1.76')
.terrain daia. and 
tar-get, .location.. ALTITUDE: Low level, down to few meters.

SPAN Max. 2.62m (8.6') Pj fire/track 

FIRE/ILLUMINATE 

weight: 1204.5kg (2650?) Ifire/other party
-J TRKS OR ILLUMINATES 

Length 6.25m ■ fire and forget
other: (20.5') w/booster __________

SPEED: High subsonic

OTHER:
SYSTEM/SUBSYSTEM | npermor.™

CONTRACTOR

OVERALL 
SYSTEM

Air Force tactical application of Toma hawk cruise 
missile. Launches from mobile transporter/1 auncher. 
Designed for deeo interdiction targets.

General Oynamics/ 
Convair

AIRFRAME Tubular shaped body with extendible cruciform tail fins, 
2 midbody wings, and engine inlet underneath near tail.

General Oynamics

PROPULSION Solid propellant rocket booster - 7000? thrust, vane 
control; turbofan engine - 600? thrust.

Rocket-Atlantic Res 
Engine-Williams Int

GUIDANCE Terrain comparison aided inertial system. Inertial-Litton 
Tercom- MacDac

FUZING Air burst.

WARHEAD Nuclear W-84 w/200kt estimated yield DOE

REMARKS

The Tomahawk, GLCM (Ground-Launched Cruise Missile) is the land launched version of 
the Tomahawk, SLCM. It is launched from a combined transporter - erector-launcher 
which carries four missiles and which would be deployed from hardened shelters. The 
missile is launched with the same booster used for submarine launches. Initial control 
is by means of booster mounted jet tabs. After boost, the tail fins are extended, the 
wings and engine inlet are deployed, and the booster jettisoned. The turbofan ignites, 
cruise altitude is attained, and the missile flies to the target under control of the 
terrain comparison-aided inertial guidance.

*See also Tomahawk, SLCM and MRASM
USERSJ KEY DATES COSTS

present status: Engineering unit costs: Estimated $1
USA Bevelopment/Production million average cost in 1?8?

IOC LAUNCH UNIT:

1983 A
quantities]

TOTAL TO DATE: 11
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NAME GOA GOA DEVELOPER

riFcinNATtoN SA-3, SA-N-1 COUNTRY 
SERVICE

MISSION P TRAJECTORY| LAUNCHED FROM | u4USC|ltn TARGETS

□ •MR-TO-A^ 
□MR TO SURFACE
■ $'JRFAC£-TOAIR
□ SUF'ACf-TO-SUFFACe

□ GRAV1TY/GIID£
□ SOOST. BC3ST GUO£
■ BOOST SUSTAA
□ ballistic

□ LAND INSTAll-SOH QlANX
□ SHO OWAN
■ SHIP OOTIIER
□ A/C ---------------

OSWPS 
■ A/C 
□MISSILES
□ hard WSTA.L

Arrny/^

SSOFT INSTALL
VEHICLES 

□fersomki 
□o:hl«_-------

CHARACTERISTICS

LENGTH: 6.7m (22.0‘) 8ASIS FOR LAUNCH 
Radar, on.target.

PERFORMANCE 

range: Max:
Min:

DIAMETER: 60cm (2.0')

span: 1.22m (4.0')

WEIGHT: 600kg (1,320^)

■ fire/track

[jl FIRE/ILLUMINATE PoSS

□ FIRE/OTHER PARTY 
TRKS. OR ILLUMINATES

2] FIRE ANO FORGET

ALTITUDE Max: 
Min:

30km (19m i)
2800m (1.7mi)

18,300ir (60,000')
45m (150*)

speed: Mach 3.5

OTHER OTHER:
SYSTEM/SU8SYSTEM ] DESCRIPTION

CONTRACTOR

OVERALL 
SYSTEM

Mobile, short range, high-speed, antiaircraft missile 
system.

USSR

AIRFRAME Cylindrical body with pointed nose. Cruciform large 
delta wings aft, and canards forward. Larger diameter 
booster with large rectanqular cruciform fins.

USSR

PROPULSION Two stage solid propellant rocket motors. Boost and 
sustain.

USSR

GUIDANCE Radio command to line of sight with possible semiactive 
radar homing.

USSR

FUZING USSR

WARHEAD High explosive warhead. USSR

REMARKS

The Goa is normally carried in pairs on its wheeled transport vehicle, the 
ZIL-157 tractors and fired directly from that vehicle or from trainable twin launchers 
Targets are acquired by a truck-mounted Flat Face surveillance radar while the fire 
control function is carried out by the Low Blow radar. SA-N-1 is the Naval variant of 
Goa. Aboard ship the Goa is fired from a rol 1 -stabilized twin launcher mounted on top 
of the magazine. Reload is vertically from below.

The SA-3 has a large tandem boost motor with large foldable firs which rotate 
90° into position during boost.

USERS Libya KEY DATES COSTS

USSR- N. Vietnam PRESENT STATUS Operational. UNIT COSTS:

Cuba Peru
Czechoslavakia Poland IOC: 1961 LAUNCH UNIT

E. Germany Russia /

Egypt Syri a QUANTITIES

Finland Uganda TOTAL TO DATE:
-

Hungary Vietnam
India Yugoslavia
Iraq
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LAUNCHED FROM

GRAIL (Gaskin)
DESIGNATION SA- 7,-9. SA-N-7

MISSION TRAJECTORY]

□ MRTO-AIR □ GFAviir/fiiOf
□\.R-I0 SURFACE □ &OOST/SOOST GLIDE
■ SURFACt-TOAiR ■ BOOST SUSTAIN
□ SLSFACETO-SIlPfACE 0 BALLISTIC

_______________ iMCSaf LAUNCHER
□ LAND IKSTAll-SOfT CTANI/GaS ki n
Osho ■ww-Grail
□ship Ootheh----------------
O a/c ---------------------------

GRAIL

TARGETS

DEVELOPER .............
COUNTRY USSR
SERVICE Army/Naw

□ SHIPS
■ a/c 
□MISSILES
□ hard INSTALL

SSOFT INSTALL.
VEHICLES 

□PERSOSNEl 
□ OTHER----------- ✓

CHARACTERISTICS
LENGTH: 1.30m (4.3')

DIAMETER: 7.0Cfll (0.2‘)

BASIS FOR LAUNCH 
Seeker acquisition 
o.f u.rge.t.

PERFORMANCE |

range: 5 km (3ini) early version
10km (6mi) later version

span: 16.8cm (0.6*) □ FIRE/TRACK

ALTITUDE: Max: 3000m (10000')
Min: 15m (50')

WEIGHT: 9.2kg (20#)
speed Mach 1.5

OTHER:

FIRE/ILLUMINATE

FIRE/OTHER PARTY 
TRKS. OR ILLUMINATES 
FIRE ANO FORGET

OTHER:
SYSTEM/SUBSYSTEM 1

-------- -------------------------------------> DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

Manportable, tube-launched, antiaircraft missile system. USSR

AIRFRAME Slender cylindrical body with rounded nose. Small 
cruciform flipout fins forward and extending aft.

USSR

PROPULSION Dual-thrust,sol id propellant rocket motor. USSR

GUIDANCE IR homing, steered by canard fins. USSR

FUZING Proximity and impact fuzes. USSR

WARHEAD
High explosive fragmentation.
Warhead weight: 2.5kg (5.5#).

USSR

REMARKS The Grail is very similar in concept and appearance to the Redeye. Optical 
sighting and tracking are employed. When the operator has the target within his 
sights, the IR seeker is activated. When an indicator light signals seeker acquisition, 
the missile can be fired. The Gaskin, or SA-9, is an adaptation of the SA-7 mounted upon 
armored vehicles. A quadruple launcher, consisting of 4 rectangular launch boxes, is 
mounted upon a turret. Some observers claim the SA-9 is larger and heavier with 
corresponding greater performance than the SA-7, but most believe that the missiles are 
identical.

There has been evidence of considerable improvements since introduction including 
possible IFF, IR seeker cooling, IR filter, and improved propulsion.

KEY DATES

present status: Operational

ioc: Preceded Redeye
Early 1960s.
Updated version - 1972

USERS Hungary
Iraq

Romania
SyriaUSSR

Angola Kuwait Yemen
Bulgaria Libya Yugo.
China Morocco
Cuba Mozamb.
Czech. N. Korea
E. Germany N. Vietnam
Egypt 
Ethiopia

Peru
Poland

COSTS

UNIT COSTS:

LAUNCH UNIT:

QUANTITIES |

TOTAL TO DATE:

50,000 estimated

/*
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name-Guideline
DESIGN ATI 0 N SA-2 , SA-N-2

GUIDELINE

MISSION TRAJECTORY|

□air-to-air
QaiR TO SURFACE
■ SURFACE-TO-AIR
□ SLiRFACE-TC-SUR’ACE

□ GRAVITY/GLIDE
□ HC9ST/6O0ST Gu3£
■ ROUST SUSTAIN
□ ballistic

CHARACTERISTICS
LENGTH: 10.7m (35. T)

DEVELOPER_____ __________
COUNTRY USSR_____
service _ Armv/Navv

LAUNCHED FROM | -vme lM)N(;WR

□ LASO NSTAlL-SOfT OTANK
□ sto Oman
O SHIP DOTHLR_________
□ A/C -----------------------------

„ BASIS FOR LAUNCH 
Radar on target

.. r, /. , .and target within
diameter:Miss. 51cin (1.7 Trahoe.

Booster 70cm (2.2')

SPAN: About 2.2m (7.2') | FIRE/TRACK

TARGETS

8 SHIPS
A/C 

□MlSSlfS 
□hAFO INSTALL

□SOFT INSTALL 
O VEHICLES 
□PERSONNEL 
□ OTHER-----------

wEiGHT:2300kg (5070#)

| FIRE/ILLUMINATE 

FIRE/OTHER PARTY 
—ITHKS OR ILLUMINATES 

I FIRE AND FORGET

PERFORMANCE

range: 30km (19 miles)
Slant range to 50km (31 miles)

ALTITUDE: 5500(1) (18,000')

SPEED: 3.5 Mach

OTHER: 

SYSTEM/SUBSYSTEM
DESCRIPTION CONTRACTOR

OTHER:

OVERALL 
SYSTEM

Mobile, medium range, antiaircraft guided missile 
system. USSR

AIRFRAME
Slender cylindrical body with pointed nose and flared 
tail. Cruciform wings imidbody), tail fins, and nose 
tabs. Larger diameter booster rear with large cruciform 
fins.

USSR

PROPULSION Two stage, solid propellant rocket booster and liquid 
propellant sustainer rocket. USSR

GUIDANCE Radio command guidance with semi active radar homing 
on later versions. USSR

FUZING Contact, proximity and command fuzes. USSR

WARHEAD High explosive. Weight: 130kg (286#) USSR
remarks |The Guideline (Soviet designation V750vkj system includes the FAN SONG
radar, fire control units and power supplies,is mounted on the ZIL 157 cross country, 
semitrailer, transporter/erector. The radar feeds a computer, which generates 
steering commands to the missile via a UHF command link. The SA-N-2 is the naval 
version of the Guideline, which is known to be used on only one ship, the Dzerzhinski.

A somewhat larger version of the Guideline seen in 1967 has been thought 
to carry a nuclear warhead.

USERS £

USSR 
Afgan. 
Al bania 
Algeria 
Bulgaria 
China 
Cuba 
Czech.

Germany 
Eqypt 
Hungary 
India 
Iraq 
Libya 
Mongolia 
N. Korea 
Peru

Poland 
Romania 
Syria
N. Vietnam 
Yugoslavia

KEY dates

present status: Operational 
but being replaced.
ioc: About 1958
Nuclear W/H version - 1967

costs

UNIT COSTS:

LAUNCH UNIT:

QUANTITIES 

TOTAL TO DATE
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DIAMETER: 26cm (0.9)

NAME HARM HARM
oesignationAGM-88A

MISSION trajectory] LAUNCHED FROM j f-|M3Bllf lAUNCHffl

□air-to-air 
Bair to-sure ace 
ZJSURFACE-TO-AIR 
□SURfACE-TO-SUREACE

□gravity/guoe
□ OCOST/BOOST C. 3E
■ BOOST SUSTAIS
□ BALLISTIC

□ UNO NSTAll -SOFT OTANC
□ sto Oman
□ ship Dother
■ a/c -------------------------------------

CHARACTERISTICS PERFORMANCE |

RANGE
AL pilot S,dispo­
sition, lock-on not 
required

lengths 1.8m (13.7'

opvc.dophlexas instruments
COUNTRY .,U$A ■■ .___ _ _______ _____
service Navy/Air Force
TARGETS

□ SK’S
□ A/C 
□MISSILES 
□haio sstall

SSOFT IHSTA1L
VEHICLES 

2S»«<lar
WI?°tefaTlatr< n

40km (25mi)

altitude:A/c Altitude
SPAN: 1.13m (3.7*) FIRE/TRACK

FIRE/ILLUMINATE

□ FIRE/OTHER PARTY 
TRKS OR ILLUMINATES

■ FIRE AND FORGET

spEEOSupersonic

OTHER:OTHER:

weight: 362kg (796“)

SYSTEM/SUBSYSTEM ] DESCRIPTION
CONTRACTOR

OVERALL 
SYSTEM

High speed, anti-radiation, defense suppression 
missile Texas Instruments

AIRFRAME
Long cylindrical body with cruciform tail control 
surfaces and cruciform mid body wings. Texas Instruments

PROPULSION Two stage, solid propellant, rocket motor Thiokol

GUIDANCE
Passive radar seeker (programmed for certain 
target characteristics) plus autopilot

Seeker - TI 
Autopilot-

FUZING Laser terminal plus guidance aided fuzing Laser - Motorola

WARHEAD High explosive
remarks | The High-Speed Anti-Radiation Missile, (HARM) A/C avionics will detect, 
identify and locate enemy radars, display threat information, and pass target parameters 
to the missile. The HARM missile is designed to operate in 3 basic modes: (1) Self 
Protect Mode- attack targets which pose immediate threat to A/C, (2) Target of 
Opportunity - attack discrete targets important to tactical situation, (3) Pre-Brief 
Mode - missile programmed to vicinity of known or expected targets, and to attack when 
lock-on is achieved.

Launch A/C considered for Harm are the A-7E, A-6F, F-4G and F/A-18 
aircraft.

QUANTITIES

USERS KEY OATES

USA PRESENT STATUS
Engineering Development 

ioc Mid 1983

TOTAL TO DATE
150 test units total 
inventory of over 10,000 
planned

costs [

UNITCOSTS:$250 000 $500,000

LAUNCH UNIT:
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PERFORMANCE |

NAME HARPON HARPON DEVELOPER 
COUNTRY 
SERVICEDESIGNATION

MISSION TRAJECTORY| LAUNCHED FROM B VOGUE LAUNCHER TARGETS

□air-to-air 
□AIH TO SURFACE

ni5HAVlTY/6UDE □ IAN0 WSTML-SOFT □ TANK □shops
OOOOSb'BOOST li. □ Sit) □ man Qa/C

□surface-to-air ■ BOOS! SUSTAIN □ ship □other □missiles
■ SURfACE-TC-SlRlACE 0 BALLISTIC □ A/c □hard install

Aerospatiale
Franc? _
Army

□ SOFT. INSTALL
■ VEHICLES
□ PERSONNEL
□ OTHER----------

CHARACTERISTICS ■
Length? 1,22m“(4.0')

DIAMETER 16.5 (0.5' )

BASIS FOR LAUNCH 
gptic^l sight on

2.9 km (1.8 mi)RANGE:

ALTITUDE: Line of sight

SPAN: 50cni (1.6')

SPEED Subsonic to 190 m/s (625fps)

OTHER: 6kg (13#) w/h OTHER lfll * i

| FIRE/TRACK

2] FIRE/ILLUMINATE

I FIRE/OTHER PARTY 
—I TRKS OR ILLUMINATES

FIRE AND FORGET

WEIGHT: 30.4kg (67#)

SYSTEM/SUBSYSTEM
--------------------------------------------- DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

Short range, wire guided, anti-armor missile 
system.

Societe National 
Indust. Aerospatiale

AIRFRAME Cylindrical body with rounded rose. Cruciform 

large wings aft. Aerospatiale

PROPULSION Two stage solid propellant rocket 
motors SNPE

GUIDANCE Automatic wire command to line of sight. Optical 
tracking. Control thru varying thrust. Aerospatiale

FUZING Impact,
WARHEAD Three high explosive options: anti-tank, anti-personnel, 

and anti-ship.
REMARKS

The Harpon is a second generation development of the SS.ll and will probably 
be replaced by HOT. Harpon uses an inexpensive, semiautomatic guidance system 
which is also used in the Milan and HOT antitank weapons and the Roland short 
range surface-to-air system. The launch process is as follows: Gunner aims 
at the target with the optical sighting device. Missile, which has aft-mounted 
tracer flares radiating chiefly in the IR spectrum is acquired by a precision 
goniometer reacting to IR radiation. Reference axis of the goniometer is 
parallel to the optical axis of the sight. Angular deviation voltages 
supplied by this device enable a computer to form signals to the missile 
to return it to the line of sight. Signals to be given to the missile are 
tied to the metric rather than angular range and also makes other minor adjust­
ments which have to be compensated for. Steering signals are transmitted to 
the missile by wire.

USERS KEY OATES COSTS

present status: Operational UNIT COSTS:

France but being replaced.
Saudi Arabia IOC: LAUNCH UNIT:

W. Germany ■
QUANTITIES

TOTAL TO DATE:
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HARPON

The gmdarxc system developed for the Haepon. Hoi and Milan missiles simplifies the task of guiding the missile >n 
flight, as the aimer lias only to keep his sight bearing on the target. The missile is then retained w.thin 1 metre 
of the line of sight during its night. The missile carries sighting flares at the rear which are tracked by an IR sensor, 
guidance corrections are then passed via the wire link to the missile. This system provides a high degree of ac­
curacy ar.d only a small number of rounds need he fired during training.

CONIOMfTHC
ia.

viste op-rtout

Tension V -*D

_ flAnORATSUR 
oonenrs

□ittrnra

Lions ds vsla

Ortfre* £4 Ul*<or»m»nde Key:
Go.niomitre IR 
Vi:6c oplique 
EUboratcur d’ordres 
Ordres de tilfeommandc 
lance-ntissilcs
Ligne de visec 
Angle d’icart
Fili de ttl6commar.de 
Champ de goniumilre 
Axe du gpmomtirc paral- 
lile a la ligne de viste

IR tracker 
optical sight 
guidance signal generator 
guidance commands 
missile launcher 
line of sight 
angular error 
guidance wires
IR tracker field 
IR tracker axis parallel to 
line of sight ,

Tu-no’ du rriaalla

vxxxxij

Nord-Aviation has produced this turret, designation 
N.A2, for launching guided missile* from vehicles. The 
turret can be installed without modification on all vehicles 
with the standard NATO mm. diameter circular 
mounting including the Ml 13 armoured personnel 
carrier. The turret was developed specially for operation 
Of the Harpo.n missile which has semi-automatic infrared 
guidance, but it can also he used for missiles of the SS.I2 
type (on the gun-mount outrigger on the left hand photo 
is a Haepon missile and right an SS.12 rocket). The lightly 
armoured turret is equipped with a Type IR NO.8i$5O2 
infrared sighting device which Nord-Aviation has pro­
duced in co operation with Bolkow The complete system 
weighs, together with two missiles, around 1.100 lb. The 
development of the N.A2 turret was funded by the Italian 
Army and adaptation of the system to the M.II3 was 
undertaken by the Italian army arsenal in Bologna.
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LAUNCHED FROM|nM08U|AUSCHtR~

□ LAND INSTALL -SOFT DTANK
□ SILO Oman . .
■ ship ■oTHER.SuKiiarine_
■ */C ----------------------------------------

name Harpoon
DFsic.NATiON AGM/RGM-84A
MISSION TRAJECTORY

□ AIR-TO-AIR 
■lr-to-surface 
□SURFACE-TO-A-R
■ SUFFACf-IO-SUHFAa

□ fiRAVlTY/GllOE
□ 800ST.'BOOST GLIDE
■ BOOST SUSTAIN
□ BALLISTIC

HARPOON developer McDonnell Douq.Ul 

COUNTRY__ OSA

SERVICE____
TARGETS |

■ ships 
□a/c 
Qwssues 
□hard install

□soft install
□ VEHICLES 
□personnel
□ OTHER----------

PERFORMANCE

(12.6*) (15.0’)
DIAMETER: 34an (13.5')

BASIS FOR LAUNCH
.larget position___
■jnd velocity data 
input.ed..to., missile

span: 92cm (3.0')

weight 531kg/668kg
(1168#)/(1470#)

other: Warhead weight 230i

_| FIRE/TRACK

] FIRE/ILLUMINATE

□ FIRE/OTHER PARTY
TRKS OR ILLUMINATES 

■ fire ANO FORGET

RANGE: Air: 160km (lOCmi)max.
Ship: 55km (35mi)max.

altitude Various (ballistic initial, then 
sea skiirming, with final pop-up attack).

speed. High subsonic

OTHER:
SYSTEM/SU8SYSTEM

__ __ DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

All weather air, submarine, and ship-launched anit-ship 
missile compatible with existing launch and F/C equipmen McDonnell Douglas

AIRFRAME Cylindrical shaped body with 4 cruciform aft control 
surfaces and cruciform wings at mid body. Cruciform 
fire or booster. McDonnell Douglas

PROPULSION Solid booster for sub and ship launch. J402-CA-400 
turbojet for cruise

Booster - Aerojet

GUIDANCE Inertial during boost; inertial plus radar altimeter 
during cruise; active radar terminal quid.

A1 ‘ i metef; lioneywefT

FUZING Contact with time delay fuze.

WARHEAD High explosive, blast penetration NWC/China Lake
remarks j Harpoon has been designed to be adaptable to existing launch and fire 
control systems. It can utilize Tartar, ASROC, or canister launchers for surface 
launch. The main body of the missile is common to all applications. The aerodynamic 
surfaces come in several forms for various launchers and are designed for quick 
attachment. A solid propellant booster is used for all surface launches. The booster 
propels the missile on a ballistic trajectory until separation. The missile then 
descends to a low cruise altitude, determined by the altimeter, and cruises to target. 
Terminal homing is provided by an active radar seeker.

The Navy S-3 Viking, the P3 Orion patrol A/C, and the A-6 and A-7 attach 
have been used as airborne launch platforms.

USERS

USA
Australia 
Denmark 
W. Germany 
Greece 
Israel 
Japan 
Netherlands 
South Korea

Saudi Arabia
Spain
Turkey
UK

KEY OATES

present status Operational
COSTS

UNIT costs

IOC 1978 - Ships
1979 - A/C , patrol, sea
1981 - Attack A/C

LAUNCH UNIT: ------

QUANTITIES

TOTAL TO DATE:
1800’ U.S.
1300+ Ordered by other 

CO.UJltri£$,.
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HARPOON
ortu

Guidance------------

Air launch Snp launch
Mrssle UrKjtn 151.2 in. 182.2 in. 
Maule Damtiler 135 m. 13 5 in.
Me&lo 'Alngspan 260 n. 360 in.
Mnsie Weighl 1168b

• ASnoC 14701b.
• Canuler. Encapsulated 1530 lb
• TARTAH 15301b.

f
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LAUNCHED FROM)

■ LAND ISSTALl SOFT OTANK
□ suo Oman
□ ship Oother-----------------
□ A/c -----------------------------

namf HAWK. Improved
DESIGNATION____MIM=23B_____________

MISSION ' TRAJECTORY]

nAIHIO-NR
Qair-to-surface
■ SURFACE-TO-AIR 
□SURFACE-TO-SURFACE

Q6RAVITY/GUOE 
neoosT/eoosr glide
■ BOOST SUSTAIN 
□8AIUSTIC

HAWK, IMP,

OHAftD IhSTALl

nrvFinpFR Raytheon
COUNTRY USA
service army
TA"GETS IUCTAII

□ships Dvehicies
■ A/C OPERSIMNEl
■MISSIES □ OTHER ------------

CHARACTERISTICS | 

length: 5.03cm ( 16.5')

DIAMETER: 36.6cin (1

BASIS FOR LAUNCH
111 uirJnator lock-on> 

9\ _launcher ..aimed -and
) Tice coirjnand from

PERFORMANCE |

50km (25 miles)RANGE

ALTITUDE:

SPAN:

SPEED: 2.5 Mach

OTHER: OTHER:

1.19m (3.9') rjFIRE/TRACK

I _ FIRE/ILLUMINATE 

627.3kg (1380?) M fire/other party
■I TRKS OR ILLUMINATES
[ | FIRE AND FORGET

WEIGHT:

SYSTEM/SU8SYSTEM 
--------------------------------------------- » DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

All weather low to medium altitude air defense missile 
system. Raytheon

AIRFRAME Slender cylindrical body with slight taper at tail and 
pointed nose. Cruciform long chord cropped delta wings 
with control surfaces at trailing edge.

Raytheon

PROPULSION Two stage solid propellant rocket motor. XM 112. Aerojet

GUIDANCE CW semiactive radar homing on signal provided by 
illuminator. Raytheon

FUZING Proximity fuze.

WARHEAD High explosive blast fragmentation, 73kg (160#).

remark—| -jmprove{j HAWK has a new guidance package, a larger warhead, improved
solid propellant rocket motor, increased ECM protection, solid state electronics, 
and missiles that are "certified" factory sealed. A French-German-American consortium 
of Thomson CSF, Messerschmitt-Boelkow Blolm and Raytheon conducts the HAWK improvement 
program in Europe.

The improved HAWK battery has two acquisition radars (one for medium and 
high altitudes and another for low altitudes), a special radar to provide range 
information in an enemy initiated jamming environment, a Battery Control Central that 
houses tactical displays and controls, a data processor and either two or three 
firing platoons depending on the desired configuration. Each platoon has a tracking 
radar and three launchers containing a total of nine ready missiles. The HAWK missile 
carries a large, proximity fuzed, high explosive warhead and need only pass near the 
target to destroy it.

launch unit: Total system
about $12,500.000 

quantities

TOTAL TO DATE:

Over 17,000

USERS Italy Sweden KEY DATES

USA Japan Taiwan present status Operational
Belgium Jordan Thailand
Denmark Kuwait ioc: Improved Hawk - 1972
France Nether. Product Improved Hawk - 1979
Germany Philippines
Greece Saudi Arabia
Iran S. Korea
Israel Spain
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LAUNCHED FROM | av (ft
□ LAKO IMSTALL SOFT QTANK tUdy
□ SILO Oman
□ SKP DOTHLR------------------
■ A/clleli copter----------------------------

NAME HELLFIRE (HMMS)
DESIGNATION _iiQ£l£____________________

MISSION TRAJECTORY|

□AIR TO Ain
BaiH-IC-SURFACE
□ SURFACE-TO-AIR 
BSUftf ACETO SURFACE

n0HAVlFY/6llDF
■ Hcosi/Honsr glide
□ boos: sustain 
0 BALLISTIC

HELLFIRE developer Rockwell Int'l 
COU NTR Y_USA----------------------------
SERVICE Army _

TARGETS

□ SHIPS
□ A/C 
□VISSIES 
□HARO INSTALL

□ SOFT INSTALL
■ '.EHICLLS
□ PtnSOSNLl
QOTHER----------

CHARACTERISTICS

LENGTH: (5.4‘)

DIAMETER: 17.78cm (0.6' )

BASIS FOR LAUNCH 
Target designated, 
ttissiHe 7a.iiue.a_uj___
general target, di­
rection.

PERFORMANCE ]

RANGE: 7km (4.3 miles)

ALTITUDE: Aircraft altitude

span 33.5cm (1.11)

weight:44.8kg (98.5#)

j FIRE/TRACK

[ ] FIRE/ILLUMINATE

■ FIRE/OTHER PARTY 
TRKS OR ILLUMINATES

[ | FIRE ANO FORGET

SPEED Supersonic

OTHER:OTHER:

SYSTEM/SUBSYSTEM CONTRACTOR

OVERALL 
SYSTEM

Helicopter-launched, short range, anti-armor modular 
missile system. Poss. gd. launch variants. Rockwell Int'l

AIRFRAME
Long cylindrical body with blunt rounded ogive and 
long, narrow, trapezoidal tail fins Rockwell Int'l

PROPULSION
Single stage solid propellant rocket motor 
TX-657. Thiokol

GUIDANCE Primarily semiactive laser. RF/IR and IIR systems 
being studied.

Laser-Martin Marietf 
IR-Computer Scienc,.

FUZING Impact

WARHEAD 20* (9kg) shaped charge high explosive
REMARKS

Hellfire is a third generation antiarmor weapon that can be air or 
surface launched. It is presently intended for use as the main armament of the 
Advanced Attack Helicopter. Hellfire homes on a laser spot that can be projected 
from a number of sources, including ground observers and other aircraft as well as 
the launching a aircraft itself. This enables the AAH to launch its missiles 
indirectly, in some situations, without even seeing the target. One follow-on 
seeker is planned for development that will allow the missile to find its target 
with no need for outside designation.
Ground launched modes for Hellfire are also under consideration, as are uses on 
other Army and other service, aircraft.
over TOW: (1) much greater lethality, (2) increased firing rates, rapid or ripple 
fire; (3) greater standoff range, (4) greater versatility, and (5) less time of 
flight.

The AAH can carry up to 16 Hellfire missiles.

Hellfire provides significant improvement

COSTSUSERS KEY DATES

United States
PRESENT STATUS

Engineering Development 

l0C: About 1984

QUANTITIES

TOTAL TO DATE. AbOUt 250
Limited production in late 
1981

unit costs Estimated $40,000 
each
LAUNCH UNIT:
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TARGETS

□ SKIPS
□a/c 
□missiles
□ hard INSTALL

NAME MT ____ HOT
DESIGNATION

MISSION trajectory] LAUNCHED FROM

□ AIR TO AIR 
Oair-tosurface
□ SURFACE-IC AIR
■ SURFACE-TO-SURFACE

□ GHAVITY/GtlOf 
□eoosT/Bonsr glide
■ ROOST SUSIAIK 
□ballistic

□ IASO WSTAll-SOFT □TANK
□ StO □man
□ ship □other
■ A/cHel i copters--------------------------------------

turonissileDEVELOPER
country Fran.ee/tfest Germany 
service Army, 

□soft nstall .,
■vehicles Tan*'
□PERSONNEL
□other-----------------

CHARACTERISTICS |
LENGTH: 1.27m (4.2 ' )

DIAMETER: M:

W/H:
SPAN: 31cm

WEIGHT: MiSS:

PERFORMANCE
„ .BASIS FOR LAUNCH 
Sight on targe!-.

13.6cm (0.4r
17.5cm (0.61
(1.0*)

23.0kg
(50.6?)

■ fire-'TRACK 

J FIRE/ILLUMINATE 

I FIRE/OTHER PARTY
I—I TRKS OR ILLUMINATES 

FIRE AND FORGET

RANGE:

ALTITUDE

SPEEO:

Max: 4km (2.5mi)
Min: 75m (0.05mi)

Line of sight.

240m/s (79Oft/s)

nRate of Fire - 3
o^ainer: 9.0kg(19.8*)E

OTHER:
SYSTEM/SUBSYSTEM 1

------------------------------------- • DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

High speed, wire-guided, anti-tank missile for launch 
from mobile ground vehicles or helicopters.

Euromissile Consort. 
Aerospatiale/MBB

AIRFRAME Cylindrical body with fore and aft sections of larger 
diameter. Pointed nose. Cruciform folding wings aft 
of center.

Aerospatiale

PROPULSION Dual thrust solid propellant. 0.9 sec. boost and 
17 sec. sustain.

SNIAS

GUIDANCE Automatic wire command to line of sight. MBB

FUZING Impact. S-A activated at about 50m. M8B

WARHEAD Hollow charge, high penetration, high explosive. 
Weight 6kg,

MBB

REMARKS After launch the operator merely keeps his sight on target until impact. A 
precision goniometer within the sight picks the missile tail flares and automatically 
transmits steering corrective signals. The HOT K3S automatic launcher used on armored 
vehicles uses a periscope sight slaved in elevation and azimuth to the launch ramps. 
For reloading, the launch ramps are retracted into the vehicle where they 
ically reloaded from a revolving 8 round magazine. Up to 12 missiles can 
the vehicle to replenish the magazine. For helicopter application, up to 
are carried.

are automat- 
be stored in
8 launch tubes

HOT installations have been made in the following vehicles: Tracked________
M-13 APC-2 tubes, AMX 10P APC - 4 tubes, Panhard M3B APC - 4 tubes, Raketenjagd - 
Panzer 3 - tubes. Turrets UTM 800 - 4 in turret, HCT - 24 in turret. Helicopters 
Bolkow 80105 - 6 tubes, Gazelle SA 341/342L - 4-6 tubes, Alouette II - 4 tubes, 
Dauphin SA361H - 8 tubes, and Lynx - 8 tubes.

vehicles

COSTSusers Syria KEY DATES
France UK
W. Germany
China (agreement) 
Egypt
Iraq
Kuwait
Saudi Arabia
S. Africa

present status Operational

IOC: 1978

UNIT COSTS

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE: z*50 ,OCO
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DIAMETER: 71CJII (2.33')

name HOUND DOG 
DESIGNATION AGM-2RR

HOUND DOG developer Rockwel 1-------------------
COUNTRY USA

SERVICE Air Force
MISSION | TRAJECTORY| LAUNCHED FROM nM0B TARGETS n.™
□AlRTOAlR 
■UR-TOStlRFACE
□ SURFACE TO AIR
□ SUft'ACE TO SURFACE

□ GR4WTY/GUDE
053OST/BCOST GUDE 
■ BMM SUSTAIN
□ 8 AlllSTIC

O lANO INS'All SOFT DlAMK
O suo Oman
□ ship Oother
■ a/c -------------------------------------

□ SHIPS □•EKiC'.ES

□hard install s ..ra teg.ir._tar.
CHARACTERISTICS PERFORMANCE |

RANGE: 960kmBASIS FQR LAUNCH 
Launch aircraft and 
target position 
■inputed.

LENGTH: j2 .95m (42.5‘)

SPAN: 3.66m (12.0')

altitude 15,000m (49,000’)

SPEED 2.0 Mach
WEIGHT: 4500kg (10000H

CONTRACTORDESCRIPTION

J FIRE/TRACK

FIRE/ILLUMINATE

“I FIRE/OTHER PARTY 
—J TRKS OR ILLUMINATES 
| FIRE AND FORGET

OTHER:___________________
SYSTEM/SUBSYSTEM ]

OTHER

OVERALL 
SYSTEM

Strategic air-to-surface missile system to attack 
primary targets and to aid bomber penetration.

Rockwell 
International

AIRFRAME
Slender cylindrical body with tapered nose and 
under slung engine aft. Two delta canards and 
wings aft. Vertical fin/rudder.

tail 
delta Rockwel1

PROPULSION J52-P-3 turbojet enginer. Pratt 8 Whitney

GUIDANCE Inertial with stellar correction system in pylon. Rockwell

FUZING

WARHEAD Nuclear - 1 MT. AEC/DOC

remarks | Hound Dog was designed to serve the role of the B-52 standoff weapon, and 
to suppress bomber defenses. It was developed solely for the B-52 bomber: this 
tailoring resulted in a remarkable interplay between the missile and bomber. The missile 
engines could be used to augment A/C take off, and the missile tanks could be topped 
off from the A/C tanks. The missile received real-time continuous position updating 
from the A/C's navigation system, which was updated through a pylon-mounted stellar 
navigation system.

USERS

USA

KEY DATES

PRESENT STATUS Obsolescent.

costs

UNIT COSTS:

IOC: 1961 LAUNCH UNIT:

QUANTITIES j

TOTAL TO DA IE.

Several hundred
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RANGE:

NAME___LKA&A------------------------

DESIGNATION

IKARA nfVFinpPR Gov't and Industry' 
country Australia
SERVICE Naw

MISSION | trajectohy| LAUNCHED FROM | nM0[ll f lAUSCHfR TARGETS OSOFT IMSTAIl

□ AIR-T0 AIR 
□ARTQS'JRFACS 
□sUFFACt-TOAlR
■ SURFACE TO-SURFACE

□grawty/guoe
J83OS1/BUOSI 6U0E
■ BOOST SUS TAN
□ BALLISTIC

□ LAND INSTALL-SOFT DTASX
□ suo Oman
■ ship □OTHER
Oazc -------------------------------------

□ships o VEHICLES
□ a/c nPERSOhNEL. . ■<.
□missiles ■OTHER-Sutenarine
□ HARD INSTALL ------------------------------------

CHARACTERISTICS PERFORMANCE

DIAMETER: 35cm

BASIS FOR LAUNCH 
Launcher aimed and 
elevated.

16+km (10+ miles) estimated
"to maximum sonar detection range

LENGTH: 3.4Cm

Low altitude cruiseALTITUDE

SPAN: 1.5m (5.0*)

WEIGHT: (incl

Missile:

550kg 
payload)

310kg (683#)

| FIRE/TRACK

| | FIRE/ILLUMINATE

□ FIRE/OTHER PARTY 
TRKS OR ILLUMINATES

| [FIRE ANO FORGET

SPEED Subsonic

OTHER

DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

AIRFRAME

PROPULSION

Ship launched anti-submarine guided missile carrying 
lightweight homing torpedo. Missile is capable of 
carrying a variety of torpedoes.

Aircraft configuration with cropped delta wings plus 
dorsal and ventral fins. Torpedo carried in ventral 
position._______________________ _______________________
Solid propellant rocket motor containing boost and 
sustainer sections.

Aust. Govt Dept, of
Industry & Coirmerce

Aust. Govt A/C
Factories
Aust. Govt Explosive; 
& Ordnance Factories

GUIDANCE

FUZING

WARHEAD

Command guidance and tracking link with autopilot.

Torpedo released by command; torpedo fuze ignites warhead

Torpedo warhead; depends upon type of torpedo carried.

EM Aust/UK

REMARKS The IKARA missile is a rocket-propelled, aerodynamically stable, remote 
controlled, maneuverable aircraft carrying a homing torpedo.

Missiles are stowed in a special magazine from which they are automatically 
loaded on to the launcher, which trains arid elevates to the desired firing angles. 
Immediately after launch, the IKARA is acquired by a broad beam gather aerial and is 
thereafter continuously tracked by a narrow beam tracking aerial. Sonar, ship and 
missile data is continuously updated and processed and the torpedo is released.on 
command to parachute to the optimum water entry point. The variants of the IKARA 
system in service with three navies are essentially the same with major differences 
being confined to magazine and data acquisition areas. A modified version of the IKARA 
has been developed for the British Royal Navy which has been adapted to the Action Oata 
Automatic system, and which will be installed in the Type 82 Guided Missile Destroyers. 
The IKARA version used by Brazil is called Branik. BAe is the international sales 
agent for IKARA.

QUANTITIES

USERS

ilia

KEY DATES '

PRESENT STATUS:AuStr2
Brazil
United Kingdom IOC: '—1972

TOTAL TO DATE

About 1200

LAUNCH UNIT: $1.5M (FY'80) 
per ship system

COSTS

UNIT COSTS:
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BASIS FOR LAUNCH
or. .optical..

name_____ INGLGO/MEI_____________

DESIGNATION___ None__________________

INDIGO/MEI DEVELOPER___ SiiteJ------------------------------

COUNTRY______--------------------------------------------
service Army

MISSION TRAJECTORY| LAUNCHED FROM j —MQen£ .juNCl-tll TARGETS _

□air-to-air 
□AIHTO-Simct
■ SURFACE-TO-AIR 
□SURFACE-TO-SURFACE

□ GRAWTY/GllCE
■ BOOST/OOOST GUOE
1 BOOST SUSTAIN 
j ballistic

□ LAMO NSTAll-SOfT QlANK
□ sto Oman
□ ship Dother
□ A/C ----------------

□ SK:PS □ VEHICLES
■ A/C □PERSONHEI
□missiles OOTHER--------------------------
□HARO INSTALL -------------------------------------

CHARACTERISTICS
LENGTH: 3.3m (10. 9 ' )

PERFORMANCE I 

range Max.10km, (6.2 miles)
Min.lkm (.6 miles) 

ALTITUDE: To 5,000m (16,400')
OIAMETER: 19.5cm (0.6')

SPAN: 81cm (2.7')

120kg (264#)
speeo: 2.5 Mach

OTHER: OTHER:

■ FIRE/TRACK

Q FIRE/ILLUMINATE

FIRE/OTHER PARTY 
—JTRKS OR ILLUMINATES 
“I FIRE AND FORGET

WEIGHT:

SYSTEM/SUBSYSTEM QESCR.PT.ON CONTRACTOR

OVERALL 
SYSTEM Mobile, short ranqe, anti-aircraft missile system.

Sistemi Elettronici
..SpA (SLSIEL)

AIRFRAME Cylindrical body with pointed nose. Cruciform wings at 
mid body and cruciform rectangular tail fins. SISTEL

PROPULSION
Sinnle Staae solid propellant rocket motor. IMI

GUIDANCE Command to radar line of sight with optical IR tracking 
backup. Wingtip flares 5a444eo------------------ 1

FUZING Impact and IR proximity fuze with <;elf destruct
WARHEAD

High explosive, axi-symmetrical fragmentation. 
Weight - 21kg (46#)

REMARKS
The Indigo/MEI system battery consists of 4 tracked vehicles, all mounted on 

in M548 self propelled chassis: a fire control unit containing the FCS, Mirador radars, 
ind an optical tracking system, two fire units, each with 6 ready to launch missiles in 
sealed containers/launchers, and a logistic support vehicle with 12 reload missiles in 
their sealed container launchers. This is an improvement on the Indigo system which 
•/as mounted in towed trailers.

Missiles can be fired singly or in salvo.

COSTSUSERS KEY DATES

present status: Operational

Italy ioc: Production go-ahead 1981 
IOC in 1982

UNIT COSTS:

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE:

> 300 missiles
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PERFORMANCE

name KAM-3D
designation__ IypeJ>4.............._

KAM-3D

mission TRAJECTORY| LAUNCHED FROM 1Amfi

QaiH-TC AJR
JajR-TOSURFaCE
□ SURFACE-TC AJR 
■S'JHFACE-TO SURFACE

n GRAVITY/6UOE
□ OODST/MCST CLIDE
■ BOOST SUSTAIN 
0 BALLISTIC

□ IAX0 WSTALLSOFT OTANK
□ sno Dmax
□ $KP DOTHER
3 a/c Hel icopter--------------------------

TARGETS

□ ships 
□a/c 
□missiles 
□HAFO IXSTAll

developer Kawasaki
country. Japan_________
service __Armv -------=

□soft. INSTALL 
■ VEHICLES 
OPER50NSEL 
□ OTHER----------

CHARACTERISTICS | 

LENGTH: ] . qq,,, (33.)

DIAMETER: 1 2cm (0.4' )

BASIS FOR LAUNCH
Missile. .Qii.-la.i2fl.ch.er
Sight, nn target..

RANGE: Max. 1,800m (1.2 miles)
Min. 350m (0.2 miles)

ALTITUDE: Line of sight

span: eocm (2.0‘)

WEIGHT: 15.7 (34.5?)

Warhead: 3.0

|U FIRE/TRACK

FIRE/ILLUMINATE

“1 FIRE/OTHER PARTY 
—Jtrks OR ILLUMINATES

FIRE AND FORGET

SPEED Subsonic

OTHER:

DESCRIPTION CONTRACTOR

0THER; 
SYSTEM/SU8SYSTEM

OVERALL 
SYSTEM

Short range, wire command to line of sight 
anti-tank missile.

Kawasaki Heavy 
Industries

AIRFRAME
Cylindrical body with gently pointed nose. Large 
rectangular cruciform tail fins. Kawasaki

PROPULSION
Two stage solid propellant rocket motors. Boost 
0.8 sec.

Daicel
Nippon Oil and fats

GUIOANCE Wire command to line of sight with visual tracking. 
Missile gyro stabilized. Fujikura/NEC

FUZING Impact-
WARHEAD

High explosive, hollow charge, armor piercing 
warhead. Dai kin Kogyo

REMARKS |

The KAM-3D can be launched from a portable launcher (2 operators required), 
land vehicle mounted launchers, and helicopters. The booster stage accelerates 
the missile out of the tube, at which time the sustainer ignites to sustain 
velocity. The operator uses a control box and a visual sight. The operator 
guides the missile to the target by keeping his crosshairs on the target, and 
using the control box to move the missile onto the line of sight. His visual 
reference to missile position is provided by a tail mounted flare by day and 
the rocket exhaust by night. A gyro stabilization system is embodied into the 
missile.

The KAM-3D will continue in production until the early 1980's after which 
it will be systematically replaced by the KAM-9.

USERS KEY DATES COSTS

Japan
present status Operational

ioc: 1975 Estimated

UNIT COSTS:

LAUNCH UNIT

I
QUANTITIES f

TOTAL TO DATE: Qver 8,000
10 Infantry Division Equipped
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iame KAM-9 KAM-9 developer Kawasaki

>ESIGNATlQN TYPE 79
COUNTRYjiapUll
SERVICE Armv

MISSION | 

■JAJR-TO**!
>3 TO-SURFACE
3 SURFACE-TO-AIR
ISUR’ACE-TOSURFACE

TRAJECTORY LAUNCHED FROM MOBILE lAUNCHfR
TANK
IMAN
JOTHER .

TARGETS |
□SOFT IP/STALL
■ •<ekc.es Tanks 
□personnel 
□other

DtiPAVlTY/GUOE
□ BOOST,-BOOST GUDE
■ BOOST SUSTAIN
U BALLISTIC

□ (AND INSTALL SOFT C
□ SHO C
Oshi? C
O a/c

□ ships
□ A/C 
□MISSIES 
□hard INSTAl

CHARACTERISTICS
ength 1.5m (4

)IAMETER:15.2cm

SPAN:33cm (1.1

veight: Launch: 

nus booster:

>THER:

r
g • ) ... BASIS FOR IAUNCH

' Missile in Tauncner-

(0 5,j sj^hL-on-Larger------------

') ^FlRE/TRACK

FIRE/ILLUMINATE
19.9 ]fire/other party
15.7(345^7—Itrks or illuminates 

'1 FIRE AND FORGET

PERFORMANCE |

nANGE Max. 4,000m (2.5 miles)

Min. 350m (0.2 miles)

ALTITUDE . . , . ,
Line of sight

speed Subsonic

OTHER

SYSTEM/SUBSYSTEM DESCRIPT.ON CONTRACTOR

JVERALL 
SYSTEM

Extended range, higher performance version of the KAM-3D. 
Wire command to line of sight anti-tank missile.

Kawasaki Heavy 
Industries

AIRFRAME Cylindrical body with pointed nose. Cruciform 
folding small rectangular fins near tail. Kawasaki

’ROPULSION Two stage solid propellant rocket motors. Daicel
21 Lflon Oil and Fats.

GUIDANCE
Wire command to line of sight using optical aiming 
and automatic IR tracking of missile. Kawasaki

UZING Impact
.VARHEAD High explosive, hollow charge, armor piercing 

warhead; 4.2kc: (9?)
REMARKS |

The KAM-9 system consists of the missile in its tubular container, which 
also serves as a launch tube, and the launch and sighting mechanism, which 
consists of the firing mechanism, sight, and checkout device. The missile 
container is placed upon the launch and sighting mechanism. The booster motor 
ejects the missile from the container. After a short delay to protect the 
operator, the sustainer motor ignites and rapidly builds to cruise speed.
The operator keeps his sight on target. The IR tracker tracks the missile and 
automatically generates commands to move the missile onto the target's line 
of sight.

JSERS

Japan

KEY OATES

present status: Operational

toe 1980

COSTS

UNIT cc

LA UNCI

>STS:

1 UNIT:

QUANTITIES 

TOTAL TO O/KTE
Over 800
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NAME KANGAROO____
DESIGNATION AS-3 

MISSION | TRAJECTORY

KANGAROO

BAIR-TO-AIR
MR TO-SUHFACt

□ SURFACE-TO-AIR 
□ SURF ACE-TQ-SUFF ACT

characteristics

8GMVITY/GLIDE
B30ST.' BOOST SHOE 

8MMMK SUSTAIN
BALLISTIC

LAUNCHED FROM

C IANI! INSTALL SC -T
□ SILO
□ SHU*
■ a/c

□ MO8LL LAUNCHER
□task
□van
□OTHER—_______

PERFORMANCE

LENGTH: 14.9m (49.0')

DIAMETER:Body 1.9n (6.1')

_ BASIS FOR LAUNCH 
forget data________

inputed.,

RANGE:

ALTITUDE

DEVELOPER ---------------------------
COUNTRY USSR___________
service.. Air Force/Navy 
TARGETS

□SHIPS
□ A/C
□ v.iSSllES
□ HARD INSTALL

To 650km (400mi)

□ SOFT install
□ vehicles

SKStoieaic
targets

To 18,000m (60,000')

span: 91.5m (30.0')

Mach 2.0SPEED
weight 11,000kg (24,200#)

OTHER:

| FIRE/TRACK

| FIRE/ILLUMINATE 

FIRE/OTHER PARTY
—J TRKS OR ILLUMINATES 

I FIRE ANO FORGET
OTHER

SYSTEM/SUBSYSTEM DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

Strategic, long range, standoff air-to-surface missile 
for the TU-95 Bear bomber.

USSR

AIRFRAME Similar to swept wing fighter aircraft with swept tail 
surfaces and rear dorsal air scoop.

USSR

PROPULSION Turbojet engine with afterburner. Possibly the 
Tumansky R-ll.

USSR

GUIOANCE Programmed autopilot with beam riding or radio command 
terminal.

USSR

FUZING USSR

WARHEAD High explosive or thermonuclear.
Weight to 2300kg (5060#).

USSR

REMARKS

The Kangaroo is the largest of the Soviet standoff missiles. Designed for use 
with the TU-95 Bear bomber against area targets since its guidance could not be 
adequate for point or burdened targets. Aerodynamically it is similar to the M2 
fighter of the 1950s.

USERS KEY OATES

USSR
present status Possibly a 

few still operational 
ioc First shown in 1961 

IOC about 1963

COSTS

UNIT COSTS:

LAUNCH UNIT

QUANTITIES

TOTAL TO DATE:

109



:T»t>

KANGAROO

110



NAME___KELT________

DESIGNATION

KELT DEVELOPER —--- ---------------------------- -

Air Force/Naw
MISSION

Sum TO AIR
MR-TC SURFACE

□ SURFACE TO AIR 
□SURFACE TC SURFACE

trajectory]

□ GRAVlTY/GUOE
□ DCOST/eOOST GUDE
■ .<*W SUSTAIN
□ BALLISTIC

LAUNCHED FROM I g^ lAUNCWft
□ IASO ISST ALL-SOFT QTANK
□ $<o Omak
□ SWP □OTHER__________
■ A/C -----------------------------

COUNTRY 
SERVICE 

TARGETS

■ SHIPS
□ a/c 
□missiles 
■HARO INSTALL

□SOFT INSTALL 
□ «WClES 
□PERSONNEL

<

CHARACTERISTICS
length: 9.5m (31.2')

diameter 90cm (2.95')

T BASIS FQR LAUNCH 
Target data 
inp-dte^

PERFORMANCE
RANGE 'High: 320km (200mi)

Low: 160km (lOOrni)

ALTITUDE: To 18,000m (60,000')
SPAN: 4.6m (15')

weight: 3500kg (7700?)
SPEED Mach 0.95

OTHER

f~] FIRE/TRACK

] FIRE/ILLUMINATE

“| FIRE/OTHER PARTY 
—•TRKS OR ILLUMINATES 
| FIRE ANO FORGET

OTHER:

SYSYEM/SUBSYSTEM
DESCRIPTION contractor

OVERALL 
SYSTEM

Long range, standoff, air to surface missile. USSR

AIRFRAME Swept wing aircraft configuration with radome nose 
and swept tail surfaces.

USSR

PROPULSION Liquid propellant rocket motor. USSR

GUIDANCE
Two versions: Programmed autopilot midcourse plus 
|^R^tive radar homing or 2) passive radiation terminal

USSR

FUZING USSR

WARHEAD High explosive or nuclear.
Warhead weight: To 1,000kg (2200?)

USSR

REMARKS

First seen on the TU-16 Badger bomber. Two missiles are carried per aircraft, 
one on each wing.

The fuselage center body and wings appear to be the same as those of the Kennel 
missile, while the nose section, and possibly the contained guidance, of the STYX is 
employed.

It is thought that this missile would fly a sea-skimming trajectory for its 
anti-shipping role.

LAUNCH UNIT:

USERS KEY OATES

USSR
Egypt

present status: Operational.

ioc: First seen in 1968
IOC about 1966

QUANTITIES

COSTS

UNIT COSTS:

TOTAL TO DATE:
Deliveries had exceeded
1,000 by early 1970s
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■

name . KENNEL__________________
designationAS-1, Salish, Sarnie

KENNEL

MISSION |

□AIR-TO-AIR 
BLlR-TO SURFACE 
□ SURFACE-TO-AIR 
QISUR'-ACE-TO-SUFFACEwI i 
CHARACTi'pi^VvJs ]

LENGTH: Om (27.1' )

trajectory]

ntwAiv/Giioe
□ 8OOST/B0OSI GUDE 

»•••» SUSTAIN 
BALLISTIC

LAUNCHED FROM | nMQa,Lf

□ .AND INSTALL-SOFT □TAKX
□ SILO OVAN
□ ship □OTHER__________
■ A/C -----------------------------

developer .----------------------------
COUNTRY___ USSR_________________

service Air Force.Jiavy
TARGETS I

■ ships
□ A/C 
□MISSUS 
□hard install

□ SOFT INSTALL 
OvfHlCltS 
□PFRSOSNEl 
■jWrtar’flgR

DIAMETER: 1.4m (4.5')

_ BASIS FOR LAUNCH
Target data
1pouted.

PERFORMANCE

150km (93mi) High profile 
90kni (56mi) Low profile

RANGE:

ALTITUDE: Below 6000m (20,000')

span 4.9m (16.1*)

SPEEO: Mach 0.9

Low or high altitude approach to
OTHER: OTHER:

||fire/track ? 

FIRE/ILLUMINATE ?

~ FIRE/OTHER PARTY 
—‘TRKS OR ILLUMINATES 
~I FIRE AND FORGET

WEIGHT: 2850kg (6280tf)

SYSTEM/SUBSYSTEM ____„
--------------------------------------------- 1 DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

Air launched, long range, standoff missile for use 
against surface targets.

USSR

AIRFRAME Appearance of a scaled down Mig-15 fighter with front 
inlet and swept wings and tail surfaces.

USSR

PROPULSION Liquid fuel turbojet -- possibly the RD 500. USSR

GUIDANCE
Not precisely known. Either beam riding or radio com­
mand mid-course with active or passive radar homing.

USSR
-*•

FUZING

WARHEAD High explosive or nuclear warhead. 
Warhead weight: 900kg (1984#).

USSR

remarks | Thought to be in the process of being phased out of the operational inventory, 
with Kelt being the expected replacement. The Kennel is carried by the TU-16 8adger 
bomber, one beneath each wing.

Externally the Kennel is identical to the Samlet SSC-2B and the Salish SSC-2A 
land based missiles. It is presumed that the Salish is an early model Kennel, and 
the Samlet is a later model.

COSTSUSERS KEY DATES

USSR
Egypt
Indonesia

PRESENT STATUS:
Probably phased out. 

ioc: First seen in 1961 
IOC about 1963

UNIT COSTS:

LAUNCH UNIT

QUANTITIES

TOTAL TO DATE:
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NAME-KIH6FISH____
DESIGNATION

trajectory!

KINGFISH

mission!

SAJR-TO-AR 
UR TOSLIRFACf 
□SURFACE-TO-AIR 

□surface-to-surface

CHARACTERISTICS
“length: 10.0m c32.8')

8GMV1TY/GUDE 
BOOST.'BOOST GUDE

SMMf SUSTAIN
BALLISTIC

DIAMETER: 90CTO (2.95')

SPAN: 2.9m (9.5')

DEVELOPER
COUNTRY

SERVICE Air Force
LAUNCHEO FROM | qMO5U LAUNCHER

D LANO INSTAIl SOFT DTANK
□ SIIO DVAN
□ SHIP O0THER_________
■ A/C -----------------------------

BASIS FOR LAUNCH
Iarge.t-.data____
inputed.

□ FIRE/TRACK

TARGETS

■ SHIPS
□ A/C

□hard install

8 SOFT INSTALL
vehicles 

□personnel 
■ OTHLR-t—

—<

PERFORMANCE

range High: 700km (435mi)
Low: 250km (155mi)

altitude 20,000m (65,000‘)

FIRE/ILLUMINATE

WEIGHT: 4,800kg (10,580#)
speed Mach 2.5 (Mach 3.0 reported)

OTHER

FIRE/OTHER PARTY 
TRKS OR ILLUMINATES 
FIRE ANO FORGET

OTHER:

SYSTEM/SUBSYSTEM DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

Long range standoff air to surface missile for use 
against strategic and anti-shipping targets.

USSR

AIRFRAME Aircraft type configuration with short span, long chord 
delta wings and A/C type tail assembly.

USSR

PROPULSION
Rocket motor - probably liquid fueled, but some 
authorities claim solid.

USSR

GUIDANCE Inertial midcourse plus active radar homing. USSR

FUZING

WARHEAD High explosive or nuclear options. 
Weight lOOOkq (2200#) 200kt nuclear.

USSR

REMARKS

The AS-6 is a high performance, second generation, standoff ASM. It is the 
principal standoff armament of the TU-16 Badger, the TU-22 Blinder, and the TU-26 
Backfire bombers. Because of its similar appearance, it may be a derivative of 
the AS-2 or AS-4 missile. It is understood to serve an anti-shipping role, being 
able to attack from either a high altitude or low altitude cruising flight.

USERS KEY DATES costs

USSR
present status Operational. 

ioc: First seen in 1975
IOC about 1976.

UNIT COSTS

LAUNCH UN

QUANTITIES

TOTAL TO Of

IT:

-V

ATE:
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CHARACTERISTICS | 

LENGTH: 9.5m (31' )

NAME KIPPER KIPPER 0EVEL0PER

designation AS-2 COUNTRY USSR
SERVICE Air Force

mission TRAJECTORY| LAUNCHED FROM □MOBLf LAUNCHER TARGETS
□SOFT INSTALL 
□ VEHICLESOAIR-TO AIR 

■ar-tosurface
□ciuviiY/mm □ (AND INSTAll-SOfl □tank ■ SHIPS
□boost/boost Gim- □ SILO □man □ A/C flPERSOSWu

nSURFAC;-TO-A=? ■ *« sustain
□ ballistic

□ship □OTHER □MISSUS 
□hafo install□SUfiFACL-TOSUHFAC: ■ a/c

_ BASIS FOR LAUNCH
Target data 
inpyted.

PERFORMANCE
RANGE: To 210km (130rii)

DIAMETER: 90cm (2.9')
altitude: Max: About 3000m (10,000')

SPAN: 4.9m (16')

weight: 4200kg (9259?)
speed: 1.4 Mach Max. Cruise

2.0 Mach Dive
Low altitude terminal phase 

OTHER: at 1.2 Mach.

J FIRE/ILLUMINATE

“I FIRE/OTHER PARTY 
-----1 TRKS OR ILLUMINATES 
■ fire ano forget

OTHER

SYSTEM/SUBSYSTEM
----------- ------------------------- DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

Air launched, long range, standoff anti-shipping 
and strategic bombing missile.

USSR

AIRFRAME Similar to small fighter A/C with swept wings and tail 
surfaces. Underslung engine at roar.

USSR

PROPULSION Liquid fuel turbojet. Possibly the AL-5. 
1300kg (2860*) fuel.

USSR

GUIDANCE Programmed autopilot with command override midcourse 
with IR terminal homing.

USSR

FUZING USSR

WARHEAD High explosive or nuclear options. 
Warhead weight: 1000kg (2200')

USSR

REMARKS

Carried by the TU-16 Badger bomber partially imbedded in the bomb bay. Missile 
appears very similar to the USA Hound Dog missile, and is undoubtedly used in a 
similar role. Targets are thought to be shipping and stragetic land installations.

LAUNCH UNIT:

USERS KEY DATES

USSR
present status: Operational 

but being replaced.
ioc: First seen in 1961

IOC about 1965
QUANTITIES

TOTAL TO DATE:

COSTS [

UNIT COSTS
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LAUNCHED FROM] nMMMt 1AWCHEH

□ 1ASO NSTAlLSOFT QlANX
□ $10 Oman
O$HP □OTHER-----------------
■ A/c --------------------

name. KITCHEN 
DESIGNATION AS-4 
MISSION j trajectory]

□ AIH IC AJR 
BAIR-TO-SUSIACE
□ SURI ACE-IC AIR 
□S’JHFACE TO SURFACE

□ GRAVITY/CUOt
□ OOOST/WOSF GLIDE
■ WOT SUSTAIN
□ BALLISTIC

CHARACTERISTICS |

LENGTH: 11.3m (37' )

KITCHEN DEVELOPER _____________________
COUNTRY____USSR------------------------

service___&ir Force/Hay,
TARGETS |

■ SWP$
□ a/c 
□missiles 
□hard INS I AU

□soft, install
□ VEHICLES 
gSffibisoU.

Targets
PERFORMANCE

DIAMETER: 91C01 (3.0')

_ BASIS FOR LAUNCH
Target data______
inputed.

RANGE High: 320-720km (200-450mi)
Low: 160-300km (100-190mi)

ALTITUDE: To about 25,00Cm (82,000')

span 2.9m (9.5’)

weight: 6000kg (13,200?)] |
SPEED: Mach 3.6

OTHER:
Low or high altitude midcourse 
cruise.

2J FIRE/TRACK

~| FIRE/ILLUMINATE 

FIRE/OTHER PARTY 
TRKS OH ILLUMINATES 

y FIRE AND FORGET
OTHER:

SYSTEM/SUBSYSTEM OESCR.PTION CONTRACTOR

OVERALL 
SYSTEM

Air launched long range, standoff, fire and forget, 
strategic missile.

USSR

AIRFRAME Aircraft type fuselage of circular cross section with 
short span delta wings and cruciform tail assembly.

USSR

PROPULSION Liquid fueled rocket rotor. (Probable.) USSR

GUIDANCE Inertial guidance with possible IR homing. USSR

FUZING USSR

WARHEAD High explosive or nuclear.
..Hachead. weigh!;LOO.Okg.(2200^)---------------------------------------

USSR

REMARKS

The Kitchen missile has been observed on the TU-22, Blinder, the TU-95 Bear, 
and the TU-26 Backfire bombers. The missile is carried semi-submerged in the 
bomb bay on the Blinder and under the wings on the Bear and Backfire.

COSTSUSERS KEY DATES

USSR
present status: Operational

ioc First shown in 1961 
IOC about 1967

UNIT COSTS

LAUNCH UNIT:

QUANTITIES |

TOTAL TO DATE:

y
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name XORMORAN

DFSIGNATION AS.34

KORMORAN DEVELOPER ------------
country Germany 
SERVICE Kavy

MISSION TRAJECTORY

CHOE

LAUNCHED FROM j [- MOBILE LAUSCHER 
TANK
MAN
OTHER

targets |
□ SOFT INSTALL
□ vehicles 
□PERSONNEL
□ OTHER

QAtR-TO-AIR 
■cirto-sijR'-ai;i 
□SlSWf TO AIR 
□SURFACE-TO-SURFACE

□ GRA'ATY/GUDE
□ BOOSt- BOOST
■ BOOST SUS'a:'
□ BALLISTIC

□ LAND INSTALL-SOU C
□ $10 C
□ SHIP C
■ A/C

■ SHIPS 
□a/c
□ MISSILES
□ >IARC INSTALL

CHARACTERISTICS r PERFORMANCE
ran^e+ ^5mi) aerodynamic

30km (18mi) effective range 
gned for low altitude attack 

1 Approach sea-skimming

.95

3te mode homes on
radar

length: 440cm (175")

DIAMETER: 34.4 Oil (13.5")

SPAN: 100cm (39.4")

WEIGHT: 600kg (1320#)
Roll stabilized 

othersteered by 4 tail f

BASIS FOR LAUNCH . 
A/-C, radar, ax.Qu> sjti or 
or known target 
ipprdjnates. ~

2] FIRE/TRACK

2] FIRE/ILLUMINATE
1 FIRE/OTHER PARTY 

—ITRKS OR ILLUMINATES 
H fire ano forget

RANGE: Max:

Max:
altitude Desi 

Fina

speed Mach 0

Al tern 
other target

SYSTEM/SUBSYSTEM DESCR.PT.ON CONTRACTOR

OVERALL 
SYSTEM

Cylindrical body with pointed nose. Cruciform cropped 
delta wings inidbody, and small cruciform tail fins.

Messerschmitt 
Bolkow-Blohm &nbH

AIRFRAME Cruciform, broad chord wings aft of midpoint. Four 
in-line tail fins.

MBB

PROPULSION Solid fuel motors; boost and sustain, with double-based 
propellants.

Aerospatiale/Sh'PE

GUIDANCE Inertial/radar altimeter guidance until active radar 
homing locks on.

Thomson CSF-radar 
BGG-Comp. & Inert.

FUZING Impact delay fuze, designed to explode at target center.

WARHEAD 160kg (352#) warhead designed to penetrate hulls without 
damage. Triple ignition.

MBB

remarks The a-jrcraft makes a low-level approach, climbs if necessary to determine
target position, and then maneuvers into launch position. Target position is transmitted 
to the missile by the A/C nav system. The missile descends to its programmed approach 
altitude. During initial approach, the missile is guided directionally by its inertial 
guidance; and, in altitude, by its radar altimeter. At a prescribed distance, the 
inertial system activates the active radar homing guidance, which commences to search. 
Upon lock-on, the inertial guidance is corrected in range and azimuth and the flight 
proceeds under combined guidance. Shortly before intercept, the missile descends to a 
surface-skimming final approach. A fuzing delay permits hull penetration before 
explosion.

Principal launch aircraft are the F-104G, with one missile mounted below each wing, 
and the Tornado, with two body-mounted and two wing-mounted missiles.

USERS

W. Germany
Italy

KEY DATES
present status Operational

IOC: 1977

COSTS
UNIT COSTS

LAUNCH UNIT

QUANTITIES
TOTAL TO DATE:

350 units initial 
in 1977

production
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MAMF 1 /\NC.F LANCE DEVELOPER 
COUNTRY 
SERVICE

DESIGNATION KGM~!j2 (T-22)

MISSION TRAJECTORY| LAUNCHED FROM -M0S ,f lA(WCHf R TARGETS

□air-to-air 
OxtR-TO SURFACE 
□ SURFACE-TO-AIR 
■ SURFACE-TO-SURFACE

□ URAMH/GUUE 
LJ8UOSI/HMST GUO!
□ BOOST SUSTAIN
■ BALLISTIC

■ LAND INSTALL SOFT Or ASK
□ SUO DUAN
□ SHIP OOTHER
□ A/C

O SHIPS 
□a/c 
□MISSILES 
■hard install

Vought Corp
USA

■SOFT INSTALL
■ VEHICLES 
■persomnel 
□ OTHER----------

CHARACTERISTICS
length: 6.24m (20.5')

DIAMETER 56cm (1.8')

BASIS FOR LAUNCH
F.i.r.irig-an^_t.ara£t...
PQS.it I on., in pitted,.
Missile..erected .

PERFORMANCE | 

range: Max: 120km (75mi)
Min: 8km (5mi)

altitude Ballistic
SPAN: 1.40m (4.6')

weight: Depends on war­
head 1318-1557kg
OTHER: (2900-3425#)

| | FIRE/TRACK

J FIRE/ILLUMINATE

□ FIRE/OTHER PARTY 
TRKS OR ILLUMINATES

^1 FIRE AND FORGET

SPEED Supersonic

1st stage 43,000# thrust, 2nd stage
0-4400# throttleable sustainerOTHER:

SYSTEM/SUBSYSTEM 1
--------------------------------------------- 1 DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

Surface-to-surface missile to provide battlefield 
fire support for an Army Corps. -Vought.

AIRFRAME
Cylindrical body with sharp ogival nose and cruciform 
delta tail fins. Vought

PROPULSION Dual-thrust, prepackaged, bi-propeloant, liquid rocket 
using UDMH/IRFM, Annular chambers. Rockwell. InLLL_____

GUIDANCE
Two axis directional qyro and thrust-vector control. Vouqht

FUZING

WARHEAD
Nuclear, or conventional hiah explosive (M251) or cluster Honeywell

REMARKS
-------------- 1 The two propellant stages are concentrically mounted. The first stage (outer 
section) boosts the missile to a predetermined velocity and imparts initial spin for the 
spin stabilization. The second stage sustains the velocity, in a zero g flight, to a 
predetermined flight position, at which point cut-off occurs and the missile continues 
in free flight. Two tracked vehicles support the Lance: an M752 vector - launcher and 
a M688 loader-transporter.

Vought has proposed a Lance II version (T-22) based upon new state-of-the-art 
solid propulsion and advanced inertial guidance for improved accuracy. The T-22 differs 
also in that it has trapezoidal midbody wings. This version is one of two contenders as 
the Assault Breaker delivery missile.

USERS KEY OATES COSTS

United States
Belgium
Israel
Italy
Netherlands
United Kingdom
W. Germany

PRESENT STATUS:

IOC 1972

UNIT COSTS:
$220,000 in FY 78 $'s
LAUNCH UNIT: N/A

QUANTITIES

TOTAL TO DATE 3QQ0
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NAME MAGIC MAGIC
DESIGNATION R550

MISSION | TRAJECTORY | LAUNCHED FROM | nvoai£ lAUNCRER

■ AIR-TO-AIR 
□AIR TO SURFACE
□ SURFACE-TO-AIR 
□SURFACE-TO-SURFACE

GRAVITY/GUOt 
eoiisr/Kics: glide 
MOST SUSIAIN 
8ALUSTIC

O IAN J INSTALL-SOFT OlANK
□ silo Omak
□ SK.P DOTRER
■ A/C

DEVELOPER Mdtra ~ 

cou nt r y___ Lcance—
SERVICE Ajr Force 
TARGETS |~

□SOFT INSTALL
□ Vt HlCLES
□ PERSONNEL
□ OTHER----------

CHARACTERISTICS
LENGTH: 2 gm (gp)

DIAMETER: 15.5Cm (.51')

BASIS FOR LAUNCH
M,Lss.i.lfi_ac.ti.vatftd
Homer acquires___
large!

□ SHIPS 
■a/c 
□missiles

____________________ DhaRO INSTALL 
PERFORMANCE | 

range Depends on altitude to 7.0km 
(4.3 miles) Min. 0.5km (,3mi)

ALTITUDE:

| FIRE/TRACK

[ ] FIRE/ILLUMINATE

□ FIRE/OTHER PARTY 
TRKS OR ILLUMINATES

M FIRE AND FORGET
other: 12.7kg(28# Warhead."
SYSTEM/SUBSYSTEM

span 66cm (2.151)

WE'GHT: gg ?km (20Q#)
SPEED:

TO 50,000

2.0+ Mach

CONTRACTORDESCRIPTION

OTHER:

OVERALL 
SYSTEM Short range air-to-air IR dog fight missile. SA Engins Matra

AIRFRAME Cylindrical body with rounded nose. Double cruciform 
canard surfaces (control surfaces following wings) and 
large rectangular cruciform tail fins.

Matra

PROPULSION Solid propellant rocket motor. Hotchkiss Brandt

GUIDANCE Passive IR hoiner with scan for acquisition. 
Cooled by gas from launcher container. SAT A

FUZING IR proximity fuze plus contact fuze.

WARHEAD High explosive fragmentation. Thomson Brandt
REMARKS

Force and 
Forces).

nacra aesignea tne magic co De a replacement iur jiuewmuei iur rrencn mu 
Naval interceptors. (Magic has replaced Sidewinder in several other Air 
Designed for use on the Mirage III, Mirage Fl, Jaguar, Crusader and Super

Etendard, Magic has since been adapted for use with many other aircraft. It is also 
designed for severe maneuvers: it can be fired from an aircraft pulling up toBGs, and 
is stressed for50Gs. The unique double canard provides a highly maneuverable control. 
It can be fired singly or at one second intervals at any speed up to 700 kts, and at 
any target within its wide, automatically-scanned, forward sector.

USERS KEY OATES

*TUSOperational

COSTS

unit COSTS: $75,000 est.France Libya PRESENT ST

Australia 
Equador 
Egypt
Greece
India
Iraq 
Kuwait .

Dm ted

Morocco
Oman 
Pakistan 
Saudi Arabia

IOC: 1975
FY 1982 Ss

LAUNCH UNIT:

QUANTITIES -J
So. Africa
Spain

Ara^1 Emirates

TOTAL TO DATE: 7,000+
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PERFORMANCE

NAME MALAFON
DESIGNATION_____UQLJ4Q3____________

MALAFON DEVELOPER SIL AT
country France
service Navy

MISSION TRAJECTORY| LAUNCHED FROM | nvDg)l£ lAUNCHfft TARGETS

□AIR-TO-AIR
□AIR TO SURFACE
□ SURFACE TO AJR 
■SURFACE-TO-SURFACE

□ GRAVITY/GUOE
■ eoosr/eoosT glide
□ BOOST SUSTAIN
□ BALLISTIC

□ LAND INSTALL-SOFT OTANK
□ SUO OMAN
■ SKIP QOTHER
□ A/C

■ sh psSubma r i n eso vehicles
□ a/c □personnel
□missiles o other
□HARO INSTALL -------------------------------------

RANGE: , -. . _ ., >13km (8 miles)

CHARACTERISTICS

LEN0TH: 6.15m

DIAMETER: 65cn| (2.r)

T BASIS FOR LAUNCH 
Target on sonar. 
Missile readied.

SPAN: 3.3m (10.8*) d FIRE/TRACK

ALTITUDE: c , .Sea skimming

WEIGHT:
1500kg (3300#)

OTHER:

__ FIRE/ILLUMINATE

FIRE/OTHER PARTY 
—J TRKS OR ILLUMINATES

FIRE AND FORGET

SPEE0: Subsonic

OTHER:
SYSTEM/SUBSYSTEM

DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

AIRFRAME

Shipboard weapon against distant but detected submarines. 
Consists of a radio conniand winged vehicle carrying an 
.acoustic-.torpedo. ___ ___ _______________________________
Configured like an aircraft with short tapered swept 
wings and tail plane fitted with end plate fins. Dual 
ventral jettisonable booster.

Societe Industrielle 
d'Aviation Latecoere

S1LAT

PROPULSION

GUIOANCE

FUZING

WARHEAD

Two solid propellant boosters with 2.8 sec burn.
Radio command with autopilot, and radar altimeter for- 
altitude control. Acoustic (torpedo) homing.

Function of torpedo used.__________________
Function of torpedo used. Carries E14 or E15 torpedo.

SNPE

SFENA/Thomson-CS;

REMARKS
The Malafon is ramp launched with the aid of two solid propellant boosters. 

These jettison after burn-out and the remainder of the flight is unpowered. A constant 
altitude above the water is maintained by a radio altimeter, the wing incidence being 
increased progressively to provide the required lift as the speed of the missile falls 
off. During this phase, the missile is guided by a command system, fed with data from 
the ship's sonar and utilizes a "twist-and-steer" control system. Wing tip tracking 
flares assist visual observation of its flight path. At a position compatible with 
torpedo range from the sonar predicted location of the target, a tail parachute is 
streamed, the torpedo is ejected from the airframe by inertia and enters the water, 
finally homing on to the target.

The Malafon system has been installed on French frigates, destroyers and 
corvettes.

USERS

France

KEY DATES

PRESENT STATUS

IOC:

About 1966

COSTS

UNIT COSTS:

LAUNCF UNIT:

QUANTITIES T-

TOTAL TO DATE
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LAUNCHED FROM | B.,m£

□ IANO NSTALLSOFT QTANK

□ S'-° Qmas□skip ■ other JroyM
□ A/C ------------------------------

name MAMS A
DESIGNATION

MISSION ! TRAJECTORY |

(□AIR TC AJR □ GRAVITY,-GLIDE
Qair-to-Surtace □ BOOST,'MOST GLIDE
□ SURTACE TC AJR ■ OOCST SUSTAIN
■SURFACE TO SURFACE U8AIIISTIC

MAMBA DEVELOPER .MSB___________

country__ Gfinnanx
SERVICE Al 

TARGETS

□ SHIPS 
□a/c
□missiles
□ hard INSTALL

□soft, install 
■ VEHICLES
□ PERSONNEL 
OQTKifi----------

CHARACTERISTICS |
LENGTH: 95.5cm

PERFORMANCE

(3.1‘) RANGE: Max: 
Min:

2000m (1.25ml)
300m (0.2 mi)

Line of sight.

8ASIS FOR LAUNCH
Sighi_an targets

DIAMETER: M: 1201) (0.4' )
W/H: 10cm (0.3') ALTITUDE

SPAN: 40cm (1.3') | FIRE/TRACK

SPEED.FIRE/ILLUMINATE

WEIGHT: 11.2kg (24.7#) FIRE/OTHER PARTY 
TRKS OR ILLUMINATES

Warhead FIRE ANO FORGET
OTHER 2Jko(6iL . OTHER:

140m/sec. (425 ft./sec.)

REMARKS

SYSTEM/SUBSYSTEM
--------------------------------------------- DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

Short range, wire guided, spin stabilized, anti-tank 
missile for infantry application.

Messerschmi tt- 
Bolkow-Blohm GMBH

AIRFRAME Cylindrical cross section with smaller diameter forward. MBB/Aerospatiale

PROPULSION Dual thrust solid propellant rocket motor - oblique 
thrust.

Oerl ikon-Buhrl e

GUIOANCE Wire command to line of sight with visual sight and 
joystick control of wing spoilers.

MBB

FUZING Contact.

WARHEAD High explosive shaped charge or antitank shrapnel. Oerlikon-Buhrle

The Mamba has been developed as a logical follow-on to the Cobra: it uses 
the same jump-start concept, can be used with Cobra controllers and vehicle mounted 
launchers, with modification. The Mamba system consists of the missile, control unit 
and interconnecting cables. The missile is designed for ground launch; it is laid down 
resting on its fins. The operator sights the target and launches. Because of the 
obliquely direct nozzle, the missile jumps off the ground. The operator keeps the sight 
on target and uses the joystick to move the missile line of sight onto that of the 
target. Twelve missiles, up to 120 meters away, can be connected to the same control 
unit. The Mamba is faster than the Cobra (140m/sec instead of 85m/sec) and is said to 
be easier to direct accurately, and has improved hit probability for short to medium 
ranges.

Launch installations have been developed for trucks, trailers, reconn, 
vehicles, and tanks (such as the M41).

COSTS |

UNIT COSTS: <$1,000

1980 $s
LAUNCH UNIT

USERS KEY DATES

W. Germany
present status Operational

IOC: 1978

QUANTITIES

TOTAL TO DATE:

Over 20,000
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REMARKS

name___ MARTEL.. MARTEL AJ168
DESIGNATION AJ. 168 . service Navy. Air force
MISSION TRAJECTORY LAUNCHED FROM | TARGETS |

OSOfT INSTALL 
□ vehicles 
□personnel 
QnTi.;R

QA'BTO AIR 
B^iRin $up«ac[ 
□ SURFACE-TO-AIR 
O SURF ACETO-SUS

□ URAMTY/CUCE
□ BOOSI.'BODST GUOE 
■ arncr ciktiiu

O IANO INSTAll-SOFT QtaNA 
□ $to Oman
oship n other

■ ships 
□a/c 
□missiles 
OfARO INSTAlACE □ BALLISTIC ■ A/C

CHARACTERISTICS PERFORMANCE

length: 3.87m (12./’) TaW«CH
Missile activated

range To 60km (37 miles)

DIAMETER 4UCID (1.3 ) Target data inputed
altituoe: Maximum 2000+m (7000')

span: 1.19m (3.9*) H

weight: 550kg (1212#)

OTHER: 150k<) (330.?)WarhJad

FIRE/TRACK
FIRE/ILLUMINATE
FIRE/OTHER PARTY 
TRKS OR ILLUMINATES 
FIRE AND FORGET

minimum 15m (5

speed Subsonic

other Normally launc

O')

hed at low altitude
SYSTEM/SUBSYSTEM |

mrcroiDTiAhi CONTRACTOR

OVERALL 
SYSTEM Air to surface anti-shipping missile designed for 

high ECM environments.
British Aerospace, 
Dynamics

AIRFRAME
Cylindrical body with rounded nose. Swept cruciform 
wings at midbody and tail surfaces shortly behind 
wings.

British Aerospace/ 
Matra

PROPULSION Oual thrust composite solid propellant rocket 
motar-boost and sustain  

Hotchkiss Brandt/ 
-Aerosnatiale

GUIDANCE Television command control plus programmed autopilot 
and barometric altimeter Marconi Avionics

FUZING Proximity plus impact with delay Thomson - CSF
WARHEAD High explosive blast fragmentation. RARDE

The Aj-168 is command guided by an operator, on whose television display 
is shown the view seen by a camera in the missile's nose. The operator pans the 
camera to search for a target, placing a reticle over the objective to lock on 
the television seeker before launch. The weapon's altitude during cruise is main­
tained by a barometric altimeter, Steering corrections, generated by the operator's 
control stick, are transmitted via a nylon-mounted pod which also receives video 
signals from the missile. If the weapon is launched over land at long range it is 
steered over a series of landmarks until the target comes into view of the TV 
camera. The operator then takes complete control and guides the missile to the 
target. A new version of MARTEL with an EMI, Ltd homing head and a Marconi active 
radar is under development at British aerospace. This missile is known as the 
"active-radar sea-skimming MARTEL" (ARSSM). (See Sea Eagle).

USERS

at Britain

KEY DATES

PRESENT STATUS

IOC: 1972

COSTS

UNIT COSTS:

LAUNCH UNIT:
Gre

QUANTITIES •-
TOTAL TO DATE: AbOUt 1,000
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DEVELOPER ^gr^/,Matra------------
country. Gfgat Britain/.-rance
service, Navy anc hir Force

MARTELNAME
DESIGNATION AS 3 7
MISSION | TRAJECTORY|

86PAVITY/GUOE 
600ST/S30ST GLIDE 
MOST SUSTAIN 
8ALUSTIC

□air-to-air
Bair to surface
□ SURFAC'-TOAR 
□SURFACE-TO-SURFACE _________
CHARACTERISTICS |

LENGTH: 4.1 2cm ( 13.5*)

DIAMETER: 40Cn'. (1.3*)

SPAN; 1.19m (3.9*)

WEIGHT: 532kg
150kg 
Warhead

(1170#)
(330?)

MARTEL AS37

LAUNCHED FROM

□ LAND INSTALL-SOFT
□ SHO
□ SHIP
■ A/C

BASIS FOR LAUNCH

CJMOBU LAUNCHER 
□TANK 
□ VAN 
□other_________

□ SOFT INSTALL
□ VEHICLES

Miss i 1 e -act.iva.tecL.
Homer lock-on to

_2£r£et_radiaij,ons..
| FIRE/TRACK

FIRE/ILLUMINATE

□
 FIRE/OTHER PARTY
TRKS OR ILLUMINATES 

| FIRE AND FORGET

TARGETS 1

□ SHIPS 
□a/c 
□VSSILES 
□hard install

PERFORMANCE 1

range: To 60km (37mi) depending on launch, 
altitude and speed

altitude Maximum: 14,000m (46,000*) 
Minimum: 15m (50‘)

speed High subsonic

Range 27km (17mi) for low level
other: launch 

SYSTEM/SUBSYSTEM ]
CONTRACTORDESCRIPTION

OTHER:

OVERALL 
SYSTEM

Air launched anti-radiation missile designed for 
heavy ECM environments. Matra

AIRFRAME
Cylindrical body with pointed nose. Swept cruciform 
wings at mid-body and tail surfaces shortly behind 
wings.

British Aerospace/ 
Matra

PROPULSION Dual thrust, composite solid propellant rocket 
(2.4 sec. boost and 22.2 sec. sustain).

Hotchkiss Brandt/
Aerospatiale

GUIDANCE
Passive RF anti-radiation hoiner acting through autopilot 
Inverse Cassegrain antenna. END

FUZING Proximi tv. Thomson-CSF

WARHEAD 330# high explosive blast fragmentation. RARDE
REMARKS If the frequency of the enemy radar is known, the appropriate aerial and

high frequency module are fitted into the Martel before the mission begins. When 
switched on in flight, the seeker sweeps in azimuth until it finds the radar, where­
upon it locks on and the missile is fired. Martel will home on the radar emissions 
even if the frequency changes, as long as it remains within the preselected band. If 
the approximate position of the radar is known, but not the frequency, the seeker will 
search within a preset frequency band. Once it locks-on it sweeps through 90 degrees 
in azimuth to locate the transmitter. The missile can then be fired and will home on 
the transmitter.

The Martel is used on the Mirage III E, Jaguar, Atlantic and Buccaneer 
aircraft.

A TV version of Martel, the AJ-168 is described immediately proceeding. An 
active radar, ramjet-powered, sea-skimming antishipping version of Martel called 
Sea Eagle (P3T) was committed to production in 1979 for mid 80's IOC.

USERS KEY DATES COSTS

France
Great Britain

present status Operational

IOC: 1972

UNIT COSTS: ?

LAUNCH UNIT

QUANTITIES

TOTAL TO DATE: Over 3,000
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LAUNCHED FROMj qmob, f muscilER

: : .■,\r install SI -t Jtanx
□ silo Oman
■ ship Oother----------------
□ a/c ---------------------------

mamp MASURCA
nrcmNATiON MQ2-MD3
MISSION TRAJECTORY

□Alfi-TOAR 
□MR-TO-SLIRFACE 
■surface-to-air 
□ SUR’-ACETOSURFACE

□ GRA'JlTY/GllDE
□ BOQST/BOOST GUOE
■ SDOST SUSTAJN
□ BALLISTIC

MASURCA developer.Ecan Ruelle 
country __ France---------
SERVICE 

TARGETS

□ships
■ A/C
□ WISSUES
□ hard install

□ SCH SSTALL
□ VEHICLES 
□PERSONNEL
□ OTHER------

CHARACTERISTICS |

LENGTH 8.6m (28.2’) 

w/o boosters:5.3m(17.3'f
DIAMETER:

41cm (1.3’)
SPAN:

1.5m (4.9') ga
weight: Mod 2 1989kg(4386*R

Mod 3 2080kg(4585AJ

OTHER: Booster 1010kg —

BASIS FOR LAUNCH 
large!.Jrcated and, 
tracked or 
11 Turn nated.

UJ PlRE/TRACK'1Od-2

| FIRE/ILLUMINATEM0d-3

I FIRE/OTHER PARTY 
------ 1 TRKS. OR ILLUMINATES 
^2 FIRE AND FORGET

PERFORMANCE

RANGE 30 _ 50km (20 - 30 miles)

ALTITUDE
20,000m (86,000’)

SPEED
3.0 Mach

OTHER

SYSTEM/SUBSYSTEM DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

Long range, ship launched, air defense missile system. Naval Arsenal at 
Ruelle/Matra

AIRFRAME Missile: Cylindrical body with pointed nose. Long chore 
short span cruciform wings midbody and fins at tail. 
Booster: Targer diameter with cruciform tail fins.

Direction Techniqi 
des Constructions 
Kava les

PROPULSION
Two stage solid propellant rocket motor. Booster 
34,000kg thrust. Sustainer (Mod 2/3) 2080/2170kg. SNPE/Ecan Ruelle

GUIDANCE Mod 2 - Radio command to line of sight.
Mos 3 - Semi-active radar guidance. Thomson-CSF

FUZING Proximity.

WARHEAD High explosive continuous rod warhead.
REMARKS

e

The Masurca system consists of (1) a twin launcher, (2) a storage and hand­
ling system for each launcher, (3) two directors, each with a tracking radar and a 
target illuminator, and (4) a missile test system.

Masurca is intended to attack aircraft which have evaded the fighter screen 
from aircraft carriers. The command guided Mod 2 version is cheaper and less sensitive 
to ECM, whereas the semi-active homing Mod 3 has a longer range and is more effective 
at low altitude; a mixture of both types is normally carried. Long range surveillance 
is provided by a three dimensional radar and target tracking by two other radars 
which also provide command guidance for the Mod 2. CW illuminators are used for the 
semi-active Hod 3.

The Masurca system arms the French frigates Duquensne and Suffern, and the 
cruiser Colbert. It is scheduled for installation in the C70 destroyers.

USERS KEY DATES COSTS

PRESENT STATUS UNIT COSTS

France Operational
IOC LAUNCH UNIT

Prior to 1973
QUANTITIES

TOTAL TO DATE:
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MAVERICK 65A/B

LAUNCHED PROMj nvilHIlt LAUWCkFR

O LA. SO NSTA’.L-SOFT OTANK
□ sto Oman
O SHI? OOTHCR-------------------

■ A/C -----------------------------

NAME MAVERICK 
designation AQM-65A/B
MISSION | TRAJECTORY

□AtRTO AIR
Bf.lR-IU-SIJP-sAC(
□ SURFACE TO AIR
□ SURFACE TO -SURFACE

□ GRAVITY/6LI0E
□BCOSI/HOOST GU0E
■ bcusl SUS TAIS
“ BALLISTIC

DEVELOPER ^9?eS 

COUNTRY_____ ------------------------
service.. Ajr Force
TARGETS

□ships 
□a/c 
□MISSIlfS 
■ HARO install

□SOFT INSTALL.
■ •/LHlCLES

CHARACTERISTICS ]
LENGTH: 2.5m78.2')

DIAMETER: 30cm (1.0*)

BASIS FOR LAUNCH
Pilot effects
mi.s.s.1 le._wamup._and. 

lock-on.

span: .72m (2.4')

weight. 210kg (462#)

PERFORMANCE I

range io-13km (6-8mi)

altitude: Aircraft Altitude

speed: Supersonic

OTHER:

9 FIRE/TRACK 

j ~] FIRE/ILLUMINATE 

“I FIRE/OTHER PARTY 
—Jtrks or illuminates 
— FIRE AND FORGET

OTHER:
svsrsM/sussYsreV] ^SCr,pt,on CONTRACTOR

OVERALL 
SYSTEM

Small air-launched, electro-optical missile designed for 
use against hard or discrete ground targets. Hughes

AIRFRAME
Cylindrical body with rectangular cruciform tail control 
surfaces and long delta wings extending nearly to 
tail

Hughes/ 
Ametek-Straza

PROPULSION Solid propellant rocket motor TX-481 boost sustain 
burn Thiokol/Aerojet

GUIDANCE Miniature TV homing system, nose mounted, (65A); with 
Scene Magnification TV (64B) Hughes

FUZING Impact, instantaneous Gul ova
WARHEAD 125# high explosive, shaped charge Chamberlain

Pilot warms up missile land uncages gyro. Target is picked up on A/C TV 
Pilot locks the missile tracker to the target by slewing the tracker on 
pilot then launches; the missile is guided to the target by the TV centroid

REMARKS 

monitor. 
A/C. The 
tracker.

The Maverick is designed for use with the F-4, F-111F, F-16, A-7, F-5, A-4, 
AJ-37, and A-10 aircraft. It is designed to be used against hardpoint targets such as 
fortifications, tanks and other vehicles, parked A/C, and missile and radar sites.

See also Maverick -65C & D, and Maverick -65E & F on succeeding pages.

COSTSUSERS
KEY OATES |

United States Egypt 
Iran Taiwan
Israel
Saudi Arabia
South Korea
Sweden
Turkey
Greece

present status Operational 
(Production complete, -63A)
IOC:
-65A - 1972
-65B - 1976

unit costs $60,000 - Fy 1982

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE:
AGM-65A - 17,000+
AGM-65B - About 11,000
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MAVERICK MISSILE ARRANGEMENT
CENTER SECTION

AFT SECTION

UOOST SUSTAIN 
SOLID INKTPELIANT 

ROCKET MOTOR

TV OR 
SCENE" 
VAC TV 
StiKrn

FUZEv

-T-. HIGHT CONTROL 
-•/ SURFACES

GUIDANCE AW 
CONTIIOI SECTION

MISSILE 
ELECTRONICSCONTACT 

SrN$ORs 
OOVI 
COve ii_.

ALTERNATI PFN.-TRATORZ 
BLAST-FRAGMENT WARHEAD

•«3T IB ;;ss KOI WITH AUIMNATT WARI-FAO

trAiisncs
UNGTM W IS IZ4S CMI
OMMtTCH 12 IN <!0 CMI
ViINU SPAN 71 S IS <?2 CMI
VftKSMT 4«2in- 1710 XOl
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k,amf MAVERICK MAVERICK 65C/D DEVELOPER 
COUNTRY 
SERVICE

DFSIGNATION AGM-65C/D

MISSION 1 TRAJECTORY LAUNCHED FROM nM0R f 1AUMCHtR TARGETS

QAIH TO AJft 
■■IP-TOSURIACE 
□ S'JHFACJ TO Aft 
□SURFACE TO SURF ACS

OGRAVITY/GlOf
□ 800ST/800S1 Gill"-
■ BOOST SOS IAIN
0 BALLISTIC

□ LAND INSTALL SOFT DTaSX
□ silo Oman
□ SHIP OOTHLH
a a/c -----------------------------

□ SHIFS
□ A/C
OWSSILES
■ harc install

Hughes
USA___________
Air Force , 

□soft INSTALL
■ VEHICLES

Jns.$i.le_sites_
CHARACTERISTICS |

LENGTH 2.5m (8.2')

DIAMETER: 30Cfll (1.0')

BASIS FOR LAUNCH
P.i lot, affects____ _
missile warmup and 

lock-on

PERFORMANCE

RANGE: Mac. 16-19km (10-12mi)

ALTITUDE Aircraft altitude

span: -73m (2.4')

weight: 225kg (496??)

□ FIRE/TRACK

| FIRE/ILLUMINATE

□ FIRE/OTHER PARTY 
TRKS. OR ILLUMINATES
FIRE AND FORGET

SPEED Supersonic

OTHER: OTHER:

SYSTEM/SUBSYSTEM DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

Small air-launched, electro-optical missile designed 
for use against hard or discrete ground targets. Hughes

AIRFRAME
Cylindrical body with rectangular cruciform tail 
control surfaces and long delta wings extending 
nearly to tail.

Hughcs/Ametek- 
Straza

PROPULSION Solid propellant rocket motor, TX-481 
Boost-sustain burn.

GUIDANCE See Remarks.
-65C Rockwell
-650 Raytheon

FUZING Impact, instantaneous. Bulova
WARHEAD 125#' (57kg) high explosive shaped charge. Alternate 300# 

LXUfikg). warhead. Hughes
REMARKS

-AGM-65C was
targets. It 
the target.
GBU-15 bomb. , _ r ......._________
practical purposes, it has been'succeeded by the -65E.

-AGM-650 utilizes imaging infrared guidance to provide a day/night Maverick delivery 
capability. As with the TV versions, the pilot picks up the target using his aircraft 
systems, and then slaves the missile seeker to that target.

designed to utilize laser guidance to permit attacks against low contrast 
would require the use of an airborne or ground laser designator to define 
The laser seeker is the tri-service seeker used in the laser Hellfire and

The -65C has not yet, and may not, enter full scale production. For

USERS

USA

KEY DATES

present status Completing 
Engineering Development 
ioc: -65C - Discontinued 

-65D - 1983

COSTS

unit costs $75K FY 81

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE:

Test units only
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Max. 16-19km (10-12 mi)

NAME DERICK

DESIGNATION AGM-65E/F
MAVERICK 65E/F developer . |,'u9hes

COUNTRY____LSA „  ----------------------
service Navy, Marines

MISSION TRAJECTORY j LAUNCHED FROM Hv.G&LE LAUNCHER TARGETS
_ - OSOFT INSTALL

□ AIR-TC-AIH
Bajr-to-surface 
□SURFACE-TO-AIR 
□SURFACt-TO-SURFACS

□ GRAVITY/GUOt 
□ooDsr/eous: mint
■ eoosr SUSTAIN 
OSALLISTIC

O LAH3 ISSTAll-SOFT □TANK
□ silo Oman
□ ship Oother
3 A/c -------------

□ SHIPS ■ UEH’Q.fS
□a/c □personnel
□misssles oothfr
■HARD INSTALL -------------------------------

RANGE:

PERFORMANCECHARACTERISTICS |

Length: 2.5m (8.2') BASIS FOR LAUNCH 
Pjlot effects

DIAMETER: 30Cm (1.0')

span: -73m (2.4')

weight. 210kg (462#)

| | FIRE/TRACK

FIRE/ILLUMINATE

□ FIRE/OTHER PARTY
TRKS OR ILLUMINATES 

/ , H FIRE ANO FORGET ARC
(637#) W/l a r^Rvarhead 

ALTITUDE

SPEED

Aircraft Altitude

Supersonic

OTHER:OTHER:
svswM/suemTEM | oescmpnoN

CONTRACTOR

OVERALL 
SYSTEM

Small air-launched c-lectro-optical missile designed 
for use against hard or discrete ground targets Hughes

AIRFRAME
Cylindrical body with rectangular crucifom tail 
control surfaces and long delta wings extending 
nearly to tail

Hughes/Ametek-
Straza

PROPULSION Solid propellant rocket motor, TX-481 
Boost-sustain burn Thiokol/Aerojet

GUIDANCE See Remarks
-65E Rockwell
-65F Hughes

FUZING ImDact with selectable delays Raymond 
WARHEAD

-65E - USM.C - 250-300# high explosive shaped charge 
-65F - USN - 125# high explosive shaped charge Avco

REMARKS
The AGM-65E model was designed primarily as a U. S. Marine Corps close­

support weapon. It utilizes a scanning laser homer which searches for, and automat­
ically locks on the target illuminated by the laser designator, which can be either 
ground or airborne. Thus, the attacking aircraft need not identify the target and 
can withdraw after launch, 
effectiveness against very hard targets.

The AGM-65F was initially designed for the U. S. Navy, 
heavy warhead of the -65E with the imaging IR seeker of the -650. 
fuzing enables it to be effective against both ship and shore targets.

The -65E uses a 300# class warhead to increase its

It combines the 
Selectable

USERS KEY DATES COSTS

USA
present status: Development

IOC 1983+

unit COSTS: $75K - FY 81

LAUNCH UNIT

QUANTITIES r
total to date: Test units only
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LAUNCHED FROM | (-|M0BMg tauWCKER

□ LAND INSTALL SOFT OTAN<
□ SlO BMAIi
□ SHIP DOTHtR-----------------
O A/C -----------------------------

NAME MILAN

DESIGNATION

MISSION TRAJECTORY I

□&RTOAIR
□liR-IO SURFACE
□ SURFACE TO AIR
■ SURFACE TO SURFACE

36RAWTY/6UDE
□ BOOST.'BCUST GUOE
■ BOOST SUSTAIN
□ BALLISTIC

MILAN developer Euromssile--------
country France/w. Germany 
service Army 
TARGETS

□ SHIPS
□a/c
□ MISSILES 
Okj.ro INSTALL

□son INSTALL
■ vehicles Tanks 
O PERSONNEL
□ OThifi------------------------

CHARACTERISTICS 

length: 75cm (2.5') . . HASIS FOR LAUNCH 
Sight on target

DIAMETER 11.5Cffl (14' ) 

Missile Section 
span: 26.5cm (0.91)

ST Q - ..
Eno cap removed

PERFORMANCE
«ange Max:’ 2000m (1.25mi) 

Min: 25m (<0.1mi)

altitude: Line of sight.

WEIGHT: 11.4kg (25#)

Missile Plus Container 
Msl. weight 

OTHER: fi6kn (14 7#) □
speeo: Subsonic.

FIRE/TRACK

FIRE/ILLUMINATE

FIRE/OTHER PARTY 
THKS OR ILLUMINATES 
FIRE ANO FORGET

OTHER:

SYSTEM/SUOSYSTEM DESCR.PT.ON CONTRACTOR

OVERALL 
SYSTEM

Second generation, manportable, short range wire guided 
anti-tank missile system.

Euromissile:
<e£ospatiale and

AIRFRAME Circular cross section body with larger diameter fore 
and aft ends. Folding cruciform wings near rear.

Aerospatiale

PROPULSION
uuai thrust solid prooeTlanL Sequence is boost?eject 
via gas generator), delay, sustain (about 12 sec 

thrust). Differential thrust steering.
MBB/SNIAS

GUIDANCE Automatic command wire guidance with IR tracking.
Auto Command
I^Tgacking SAT/

FUZING Impact.

WARHEAD 3kg (6.6#) high explosive hollow charge.

REMARKS The Milan system comprises; a missile in a container which serves as a launch 
tube, a launch and control unit, and a tripod mounting. The system is designed for 
daylight, dawn, and dusk operations normally. However, a special CMT/photo/conductors 
night sight has been developed for full-dark operations.

The two man firing team consists of a launch operator and a loader who carries two 
rounds. The operator puts his sight on the target, fires, and continues tracking the 
target until impact. The IR guidance system tracks the missile by means of the tail­
mounted tail flares, and automatically generates signals to move the missile onto the 
target line-of-signt. Upon firing, the launch tube is thrown to the rear of the 
launcher, which is then ready for reloading. The pop-out wings provide a slow spin.

Euromissile has recently developed the Milan Compact Turret (MCT) for installation 
on any armored vehicle. It contains all of the equipment necessary to fire the missile, 
and tandem mounted, trainable, launch tubes.

In over 2000 firings, over 90S direct hits are claimed.

USERS

France
W. Germany

KEY DATES

present status Operational.

ioc: About 1972

COSTS

UNIT COSTS

LAUNCH UNIT:Belgii m

Italy
Turke) 
UK

QUANTITIES

TOTAL TO DATE:
About 120,000 with over
200,000 expected.
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name .Minutecian...l.L. 

DESIGNATION ,1 GM-3QF

MINUTEMAN II developer .Bopng. 
COUNTRY USh____

MISSION TRAJECTORY| LAUNCHED FROM

§A'«T0AIR
MRTO-SURFACE

SURFACE-TO-AIR
■ SURF ACE-TO-SUR--ACL

86KAMTY/GII0L 
BOOST/BOOST GUDE 
aBCDST SUSTAIN 
BALLISTIC

_________________  OMCSIL LAUNCHER
□ LAS3 WSTAll SOFT OTANK
■ silo Oman
□ $K P OOTHER------------------
□ A/C -----------------------------

service Air .-ihx£. 
TARGETS [

□ SHIPS
□a/c 
□missiles 
□hard install

8 SOFT INSTALL
VEHICLES

□ PJHSOSUfl >0TH£R-5j,rategi.c.

_____________________
CHARACTERISTIC? |

LENGTH: 18.2m (59 .8 1 )

DIAMETER: 1 ,8m (6.1 1 )

BASIS FOR LAUNCH
Guidance warm. Tar- 
q»t_data pro-set—

PERFORMANCE

range: njookm* (7000+)

altitude Exospheric
SPAN: N0 wings Or fins. Qf'RE/TRACK

weight 31 ,750kg (70,000-?
speed Hypersonic - ballistic

OTHER:

FIRE/ILLUMINATE

“1 FIRE/OTHER PARTY 
—Jtrks or illuminates 
m FIRE and forget

OTHER:

SYSTEM/SUBSYSTEM OESCR.PTION CONTRACTOR

OVERALL 
SYSTEM

Land based, silo-launched, strategic intercontinental 
bal 1istic missile.

Boeing/TRW

AIRFRAME
Three Stage (diminishing diameter) cylindrical ballistic 
body without fins. Flared 1st staqe skirt.

Boeing

PROPULSION Three state solid propellant. 1st state Thiokol TU-122, 
2nd Aero.iet SR-19, 3rd state Hercules M57A.

Thiokol
Aerojet
Hercules

GUIDANCE Inertial guidance. Control through gimbal led nozzles (1st- 
3rd staqes) and liquid injection (2nd state).

Rockwell Int'l/
Honcywel1ZGTE

FUZING Air or qround burst

WARHEAD Thermonuclear 2 megaton or 3 x 170 kilotons. Avco 
reentry body with penetration aids AEC/AVCO

REMARKS

Minuteman is organized in flights of 10 launchers, each having its own launch 
center. Missiles are stored ready to launch in individual, buried, hardened, launch 
silos. The missile quidance is on continuously, and the missile's computer regularly 
confirms the missile's launch readiness. Launch control and targeting can be effected 
from each individual launch control center, or from an airborne launch control system 
(ALCS or AABNCP). The individual Control Centers are buried, 15m (50') beneath the 
surface in a blast-resistant, shock-mounted capsule operated by 2 SAC officers.

USERS KEY DATES COSTS

United States

present status Operational

IOC: 1965

unit costs: $8 + million

LAUNCH UNIT:

QUANTITIES
TOTAL TO DATE: 4 50
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LENGTH:

DESIGNATION LGM-30G________________

MINUTEMAN III DEVELOPER _2Q£i(ig----------------------------
COUNTRY_____ UTA____
service. Air Force

MISSION | trajectory! LAUNCHED FROM) nvm£ rARGETS

nA.R.TOAIft 
LJftlUTO-SURFACf
□ SURF ACETO-AIR
■ SURFACE-TO-SURFACE

namur/GiiOE 
□BDOST/flOOST GL 3£ 
□ boost SUSTAIS 
■ BALLISTIC

□ IASO WSTAllSOFT OTANK
99 Sto Omak
□ SKP OOTHtR
O A/C ---------------

□sk^s Dirtinats
□A/C □PFRSCNWil _
□missiles ■ cTHtK-ilrai.eg is.
□hafo install targets-------------

PERFORMANCE |

range 1JTUUOkrn* (8000 mi+)
CHARACTERISTICS

18.2m (59.8')

DIAMETER: 1.8m (6.1')

BASIS FOR LAUNCH
Target, info preset
Gui^anre 'A'arip, 
Launch signa 1 from 
land or airborne. ALTITUDE:

span. No wings or fins.

Exospheric

weight: 34,475kg (76,000=
SPEED: Hypersonic - ballistic

OTHER:

cenl

FIRE/ILLUMINATE

”IFIRE/OTHER PARTY
----->TRKS OR ILLUMINATES 
y FIRE ANO FORGET

OTHER:
SYSTEM/SUBSYSTEM | OESCRIPT.ON

CONTRACTOR

OVERALL 
SYSTEM

Land based silo-launched, strategic intercontinental 
ballistic missile Boeing/TRS

AIRFRAME
Three stage (diminishing diameter) cylindrical 
ballistic body without fins. Boeing

PROPULSION
and ThinLAl

Thiokol
Aerojet

GUIDANCE Inertial guidance. Control thru gimbal led nozzles 
(1st stage) and fluid injection (2nd and 3rd stages)

Rockwel1/Honeywe11■
GTE

FUZING Air or ground burst

WARHEAD
MIRV Mark 12 reentry vehicle with 3 x 200 kiloton 
warheads and pen. aids DOE/GE

REMARKS
— ------- - Minuteman is organized in flights of 10 launchers, each having its own

launch center. Missiles are stored ready to launch in individual, buried, hardened, 
launch silos. The missile guidance is on continuously, and the missile's computer 
regularly confirms the missile's launch readiness. Launch control and targeting 
can be effected from each individual launch control center, of from an airborne 
launch control system (ALCS or AABNCP). The individal Control Centers are buried 
15m (50') beneath the surface in a blast-resistant, shock-mounted capsule operated 
by 2 SAC officers.

USERS KEY DATES COSTS

present status Operational UNIT COSTS ; $9 million

United States IOC: 1970 LAUNCH UNIT: -<

QUANTITIES

TOTAL TO DATE: $5Q
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NAME_____ Nosgurro
designation

MISSION

SAIR-TO-AJR
MR-TOSURFACE 

□SURFACE-TOA* 
■SURFACE-TO-SURFACE

trajectory]

Bgravity/guoe 
eOOST/SOOST OHO: 
BOOST SUSTAIN 
BALLISTIC

CHARACTERISTICS '

LENGTH: 1.1 Ini (3.7*)

DIAMETER: 12cffl (0.4')

SPAN: 60cm (2.0‘)

MOSQUITO

LAUNCHED FROM | ,voe)l{ ,AmB

□ LAF. 3 INSTALL-SOFT QTANK
□ SILO BMAN
DSHIP OOTHER----------------
□ A/C -----------------------------

. .BASIS FOR LAUNCH
Sight on target

PERFORMANCE

RANGE: ,,Max:
Mi n:

Italy
Army

developer Contraves
COUNTRY_
SERVICE .
TARGETS |

□ships 
□a/c 
□missies 
□ham install

2300m (7800')
360m (1200')

□ SOFT NSTAll
■ vehicles TANKS 
□PERSONNEL
OOTHER--------------------

H FIRE/TRACK 

FIRE/ILLUMINATE 

FIRE/OTHER PARTY
—I TRKS. OR ILLUMINATES 

lFIRE AND FORGET

ALTITUDE:
Line of sight

SPEEO:

OTHER:OTHER:

WEIGHT: 14_lkg (31#)

SYSTEM/SUBSYSTEM DESCRIPT.ON CONTRACTOR

OVERALL 
SYSTEM

Man-transportable, anti-tank, snort range missile system Contraves 
I taiiana

AIRFRAME Cylindrical body with pointed nose. Large rectangular, 
cruciform, folding wings aft. Contraves

PROPULSION Two stage solid propellant rocket motors.

GUIDANCE
Wire command to line of sight. Optical sight and 
manual control.

FUZING Impact

WARHEAD 4kq (9#) high explosive, hollow charge.or fragmentation.

REMARKS
Mosquito is built with a fiberglass body and folding wings of sandwich 

construction. It has been mounted on the Puch-Haf1inger cross country vehicle and the 
Agusta Beli 47 helicopters, or it can be sight up in the field and launched by 
individual infantrymen.
Mosquito can be transported and fired by one man, using a joystick-operated control box. 
In flight, the missile is controlled by the usual vibrating spoilers on the trailing 
edge of each wing. The missile is roll stabilized by a power-driven gyro.

USERS

Italy

COSTS

UNIT COSTS:

LAUNCH UNIT:

KEY DATES

PRESENT STATUS: BeliCVCd 
operational in limited 

ioc: quantities

QUANTITIES 

TOTAL TO DATE:
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LAUNCHED FROM) nM0BU lAUSC(O

O ;AND INSTALL SOFT Otakx
O SILO Own
■ ship Submarinedonisn-----------
□ a/c ---------------------------

NAMP . MSBS
DESIGNATION . 2, 20, & 4
MISSION | trajectory!

□AIR-TO-AIR □ GRAWTY/GIIDE
OaIH-TO SURFACE □ SflOST. OCDST CHOE
□ SL-lFACCTO-AIR 0 BOOST SUSTAIN
■ SURrACE-TO-SUSFACt ■ BAtllSTlC

MSBS npvp.np.-p Aerospatiale 
country__ France.------
service. Kavy
TARGETS j

O SHIPS
□ a/c 
(□missiles 
□hard INSTALL

□ SOFT NSTAll
□ VEHICLES 
gs^ealc'

□
TI.5m (37.7') basis for launch dm ha i-4-.jArgeJ and 

' launch position
,__inpiif.ed.________

1.5m (4.9')____________________

CHARACTERISTICS
LENGTH? M47 n. r

Ml, M2, M20: 10.4m (34.1-4
DIAMETER: M4: 1.9m (6.6') ~

Ml, M2, M20:
span: Same as diameter [ ] fire/track

PERFORMANCE

range Ml = 2500km (1550mi)
M20 = 3000km (1850mi) M4 = 4000km (2500mi)

altitude: Ba11istic-depends upon target 
range

3 FIRE/ILLUMINATE

Ml = 18mt{16.3T)r-lriRC/OTHER PARTY 
it\*-----'TRKS OR ILLUMINATES

FIRE AND FORGET

WEIGHT: |

M2 = 20mt(
OTHER:

speed Hypersonic

18.IT
18.11, OTHER:

system/subsystemJ description
CONTRACTOR

overall 
SYSTEM

Medium range submarine launched strategic ballistic 
missile.

Div. des Sys. Balis, 
et Spat. Aerospatiale

AIRFRAME Cylindrical body with tapered, rounded nose. Aerospatiale

PROPULSION Two stage solid propellant, Ml, M2, M20. Three stage 
solid propellant, M4. (See table below)

GZP (SEP i SNPE)

GUIDANCE Inertial with Sagittaire digital computer. SAGEM/EMD
—

FUZING

WARHEAD
Nuclear: M2 = 1 x 500kt, M4 = 6-7 MIRVs of 150kt/ea. 
M20 = 1 x lmt.

Commissauriat a'
1 ' Energie Atomique

REMARKS The MSBS (MER-SOL Ballistique Strategique) constitutes a major element of 
the French nuclear deterent force. The Ml has been phased out by the M2, which in turn 
has been replaced by the M20. Eventually by 1986, all M20 missiles will be replaced by 
the M4. A six ship class of submarines (SLNE class) has been designed to launch the 
MSBS; 5 are in active service and the sixth will become active in the late 1980's. Each 
submarine carries 16 missiles, in two rows of eight launch tubes immediately aft of 
the sail.

COSTS

1st st»9f 
Motor

Ihrmt/ 
Duration

Propellant
Wt

2nd Stsqe
Ito tor

IhrvJt/
Cv rot ion

Propel loot 
•J’.

3rd Stngr- 
Motor

Ihrust/ 
Duration

Propellant 
vt

M 2 SIP $•)< 45.0C0'<i/5Os 10 MT RITA It 11 ,OOOlg/!>2< f> HI
M t 401 .■O.UCO<a/Wi 20 MI ■102 JO.CCOiq/ 0 MT 40.1 1 .ccoig/tcs 1.5 Ml
M 20 SfP IOS 45,nCCtg/«>< 10 HI HHA I! J2,OOOlq/52s 6 MT

UNIT COSTS:

LAUNCH UNIT

USERS KEY DATES

France
present status: Ml and M2 
phased out of operations, 
M2D operational , M4 developm. 
aC: Ml 1972

M2 1974
M20 1977
M4 about 1985

QUANTITIES

TOTAL TO DATE:
Estimated
60 - Ml
60 - M2 
100-M20

!
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MSBS
o:»l» J: t iv

MSBS M4 
?. Famgs, muftipfe warheads:'third stage 

'reentry vehicle system' 
2 Second stage

3. First stage

MSBS M20
7- Fairing and re-entry vehicle
2. Equipmen' bay
3. Second sage
4. Interstage skirt
5 First stage
6 Rear skirl
7. Thermal protections



TARGETS |
O SHIPS-
□ A/C 
□MISSIUS 
□HAFO INSTALL

NAME MX
MX

DESIGNATION

MISSION | TRAJECTORY| LAUNCHED FROM nvK8Hf iauNCHfft

QAJR-TOAIR 
□VSTOSWACi 
□ SUfiFACt-TO-AtR 
■ SIRFACE-TO-SUFFACf

□ llPAVlTY/G.JE
□ MOST/BOOST 61101
□ BOOST SUSTAIN
■ BALLISTIC

□ I ANO ISSTAll-SOFT CTANK
Q SILO Dman
OSHIP OOTHFR
□ A/C ------------

PERFORMANCE I

RANGE; ]] jookm (6900 mi)

DEVELOPER - Martin Marietta
COUNTRY USA
SERVICE Air Force

□SOFT. INSTALL
□ VEHIOIS 
gXgtrategi 

 Targets .

CHARACTERISTICS

LENGTM: 21.6m (711)

DIAMETER: 2.33 (7.7')

, BASIS FOR LAUNCH
Target data 
inputs.

altitude Bal 1 istic altitude for range
span: Ro wings or fins

weight: 86,200 (189,600)
SPEED: Ballistic speed for range

FIRE/TRACK

FIRE/ILLUMINATE

FIRE/OTHER PARTY 
TRKS OR ILLUMINATES 
FIRE ANO FORGET OTHER 3580kg (7880#) payloadOTHER:

SVSTEM/SUBSYSTEin ^SCRPT.ON
CONTRACTOR

OVERALL 
SYSTEM

Advanced intercontinental ballistic missile 
designed for mobility. Martin Marietta

AIRFRAME Cylindrical body with gently tapered nose. 
Exposed 1st stage rocket cone. Martin Marietta

PROPULSION
Four stages; first three solid propellant 
rockets, 4th stage storable liquid.

1s t-T h i o ko 1 ;2nd-Aero. 
3rd-Hercules;4th-Ri

GUIDANCE
Initial guidance, with an advanced inertial 
reference sphere.

Ro ckwell/Northrop/
Honeywell

FUZING

WARHEAD
GE Mark 12A nuclear warheads, 10 or more per missile. AVCty re-entry 

system
REMARKS

The initial plan for MX was to deploy some 200 MX missiles in a series of "race 
track" shelter complexes to reduce vulnerability. There would be 23 possible shelter; 
for each missile. Recently President Reagan revised the MX deployment concept to 
the use of hardened Titan shelters. . .

The MX is transported in a mobile transporter/launcher which carries the missile 
in a graphic/epoxy composite canister. The canister is elevated with the missile 
and serves as the launch tube.

COSTSUSERS KEY DATES

USA
PRESENT STATUS:

•oc: 1986-1987

UNIT COSTS

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE: 2Q0 planned
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OT*xa

USAF/Martln Marietta MX advanced ICBM. 
shown in the bocal phase In the artist's 
rendering above. Is a tour-stage, solid- 
fueled ballistic missile capab'e of carrying at 
least to nuclear-8rmed warnoads In its 
7.GOO-lb. payload. Noto the reentry vehicle* 
housed Insde the fourth stage bus. The 
missile will be 71 ft. long. 92 in. In diameter 
and will weigh 190.000 lb. Th ckOl Chemical 
Corp will build the first Stage and Aerojet 
Solid Propulsion Co. will build the second 
stage. Hercules will build lhe th rd stage and 
Rockwell International the fourth. Now In 
full-scale development, MX is scheduled for 
first Hight tests in 1983. The weapon will bo 
equipped with the Mk.l2A ronntry vehicle or 
with Almoocro, a warhead with a 285-500 
kiloton yie'd. or Munster, with a 500-900
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NAME NIKE HERCULES
DESIGNATION M-.

MISSION TRAJECTORY|

□ajr-toar
DURTO-SURFACE 
■SURFACE-TO-AIR 
OSUSTACI-TO-S'JflFACE

GRAVITY/GUOE 
BODST/80OST GLIDE 
BOOST SUSTAIN 
BALLISTIC

CHARACTERISTICS '

LENGTH 12.5m (41.0')

DIAMETER:®^171 (2-6')

SPAN: 2.13m (7.0')

weight: 4500kg (10,000#)

OTHER:__________________ _________
SYSTEM/SUBSYSTEM '

OVERALL 
SYSTEM

AIRFRAME

PROPULSION

GUIDANCE

FUZING

WARHEAD

NIKE HERCULES

?AJNCHr-0 rnOM I ■vi.u

■ LAND INSTALL-SOFT QTANK
□ suo Oman
□ $>IIP OO’HER----------------------------
□ A/c ----------------------------------------

nFVP.nP^R Western Electric  
COUNTRY USA 
service Army 
targets"^

□ships 
■a/c 
■MlSSilES 
OHAP0 ISSTAll

PERFORMANCE |

range: !20-160km (75-100mi)

USCH ISSTAll 
□ VEHICLES 
□PERSONNEL 
o OTHER------------------------

BASIS FOR LAUNCH
Ac qu i s i t ioji.tia.dar 
oil target________

9 FIRE/TRACK

Q FIRE/ILLUMINATE

□ FIRE/OTHER PARTY 
TRKS. OR ILLUMINATES

[ FIRE ANO FORGET

altitude 45,700m (150,000*)

speed 3.3 Mach

OTHER:

DESCRIPTION CONTRACTOR

Surface to air strategic defense missile system 
for defense against A/C and missiles.

Missile: slender eyindrieal body w/pointed nose.
Small cruciform canard fins and long chord cruciform 
wines tandem.Four booster cluster with cruciform fins aft

Booster: 4 solid propellant rocket motors. 
Sustainer: single solid propellant rocket motors. 
Radio command to~intercept bas’ed upon radar tracking 
of the missile and target.

Proximity with command detonation.

Nuclear or high explosive fragmentation.

Western Electric

McDonnel1

Booster-Hercules
Sustainer-Thiokol

Nuclear-AEC

Western Electric

REMARKsJjhe Nike Hercules represents greatly improved payload and performance over 
its predecessor, Nike Ajax. The system is complosed of a low power acquisition radar, 
a high power qcquisition radar, a missile tracking radar, a target tracking radar, 
data processing equipment, and remote controlled launchers in addition to the missiles. 
The system has been adapted to both fixed and mobile use.

The missile is normally launched at a fixed elevation angle% After booster 
separation, guidance is activated, and the missile is commanded to roll toward the 
target and dive into the intercept plane. The missile is guided to the optium 
burst point, at which point the warhead is command detonated. Nike Hercules has 
successfully intercepted short range ballistic missiles.

USERS
KEY OATES | COSTS

USA Taiwan present statusd-^rgeiy replacec UNIT COSTS:
Belgiurn
Denmark

Turkey
W. Germany

in.USA. Some, units oper­
ational elsewhere.
IOC: LAUNCH UNIT:

Greece Nike Ajax - 1953
Italy Nike Hercules' - about 1961 QUANTITIES
Ja pan TOTAL TO DATE:
Netherlands
Norway
S. Korea
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OTOMAT
NAME OTOMAT
designation Mark 1, Mark ?.
MISSION TRAJECTORY

□artoair 
BAIR-TO-SURfACE 
O SURFACE -TOAIR 
■SURFACE TO SUFFACt

CHARACTERISTICS
LENGTH; 4^6m (15.3-)

noRAWTY/GlIDE
□ a'lOST.'BOOST GUDE 
?RflOST SUSTAN

BALLISTIC

LAUNCHED FROM

D LAND INSTALL SOFT
O SILO
■ SHIP
3 A/C

QmCsIIS lAllNCHER
□ TANK
Oman
OOTHER_________

npypinPFR OTO MELARA/Matra 
cdiNTRY rrance/1 tai y___
service Navy 
"targets I
■ ships 
□a/c 
□missies 
Ohaso install.

PERFORMANCE |

RANGE: To 180km (112 miles)

Minimum-6km (3.7 miles)

□son install.
□ VEHICIES
□ PtRSONWl
□ OTHER-----------

DIAMETER; 46cin (1.5')

BASIS FOR LAUNCH
. Target, .data, 

ir;.D.uted, nssilc
_readi ed >__________

span 1.2m (3.9')

WEIGHT: 780kg (1716#)

j FIRE/TRACK

2] FIRE/ILLUMINATE 

a FIRE/OTHER PARTY 
TRKS OR ILLUMINATES 

■ FIRE AND FORGET
orHER:’n'arhead 209kg (460?) 
SYSTEM/SUBSYSTEM |

altitude: 9qq(11 (3000■j initial cruise 
20m (65‘) final cruise

speed: nigh subsonic 300m/s (670 mph)

DESCRIPTION CONTRACTOR

OTHER:

OVERALL 
SYSTEM

Medium/long range ship launched anti-shipping tactical 
missile. OTO MELARA/Matra

AIRFRAME
Cylindrical body with cruciform wing and tail surfaces. 
Air intakes at wing roots. Jetisonable boosters, (2) 
mounted on side of body.

OTO MELARA/Matra

PROPULSION Two solid propellant boosters; Turbomeca Arbizon 
III B turbojet sustainer.

Hotchkiss/SNPE
Turbomeca

GUIDANCE Programmed autopilot plus radar altimeter with Thomson CSF
Seeker ...

FUZING Contact fuze with delay.
WARHEAD High explosive semi-armor piercing.

REMARKS

The Otomat is a long range missile fired from fixed launchers/containers, 
and able to maneuver through 300 degrees in azimuth on to the target bearing. The Mark 
1 uses a Thomson-CSF two axis active homing head, climbing to 60' above sea level for 
a diving attack on the target ship's superstructure. The Mark 2, known in Italy as 
TESEO, uses a SMA single axis active homing seeker, flying as a sea skimmer for attack. 
There is provision for midcourse guidance updating to allow the long range conferred by 
turbojet propulsion to be used to full effect. The Otomat is also being installed as 
a coastal defense weapon with two launchers being carried on a tracked vehicle. Air 
launched has been tested from both helicopters and fixed wing aircraft. The boosters 
are not required for launch from fixed wing aircraft. This version is said to have 
about 62 miles range. A new version, 8RIAERE0, is under development with a range 
between 125-250 miles.

USERS KEY DATES costs

Italy
Egypt
Libya
Nigeria
Peru 
Philippines 
Saudi Arabia 
Venezuela

present status: Operational

IOC
1977

unit costs: Estimated at 
$650,000 - FY 1980

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE:

>500 Over 450 orders 
from foreign customers
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mamP PATRIOT (EX-SAM-D) 
designation .. XMIM-1Q4_________

PATRIOT

MISSION | trajectory' LAUNCHED FROM |-M081(£lAlJNCK£fl

HASTO AIR
QAIRTO-SUItfACE
■ $L*ACtTOAIR 
OSURfACETO-SLS'ACt

□ liRAMTY/GUDE
■ 80OST/DC3ST Gl 3L
□ BOOST SUSTAIN 
0 BALLISTIC

■ LAND NSTAll SOFT OTAN<
□ stO Oman
□ ship Dothis
□ A/C ----------------------------------------

DEVELOPER Rg^thgOn. 

COUNTRY 
SERVICE _ 

TARGETS

8 SKIPS
A/C 

■MISSILES 
Ohafo INSTALL

Arm)'

□ $CfT. INSTALL 
□vehicles 
□personsei 
QUTHsR —---- -7

CHARACTERISTICS

LEN0TH: 5.30m (17.4*)

OIAMETER: 41CII) (1.6') 

span: 87cm (2.9')

WEIGHT: 906kg (2000?)

OTHER:________________________
SYSTEM/SUBSYSTEM I

_ BASIS FOR LAUNCH 
rarget acquisition 
by. Phased Array
Radar. _tlissi le 
elevated.__________
2JfiRE/TRACK 

) FIRE/ILLUMINATE 

■ FIRE/OTHER PARTY
TRKS OR ILLUMINATES 

' [ FIRE AND FORGET

PERFORMANCE

RANGE:

ALTITUDE:

SPEED:

OTHER:

DESCRIPTION

■

105+km (65+ miles)

Over 18,300m (60,000*)

Supersonic

CONTRACTOR

OVERALL 
SYSTEM

SAM for defense against high performance aircraft at 
all altitudes. It is.designed to simultaneously attack 
and destroy several .gi rcraft• 

Raytheon

AIRFRAME Slender cylindrical body with pointed nose and cruciform 
trapezoidal tail fins. Martin

PROPULSION
Single stage, solid propellant rocket motor TX 486.

Thiokol

GUIDANCE

FUZING

WARHEAD

Track Via Missile (TVM) with command and semiactive 
homi ng.________________________________________________  
Proximity

High explosive blast fragmentation.

Raytheon

remarks | Patriot employs a new concept called Track Via Missile (TVM) guidance. As 
the missile reaches the vicinity of the enemy aircraft it informs the radar of its 
location in relation to its target. A computer then makes calculations and directs 
the missile on a path that insures a kill. The missile has a proximity fuzed warhead, 
so it need only pass near the target to destroy it. An important feature of the system 
is its ability to operate under the intense electronic jamming conditions that will 
be a part of future combat, and that are presently threatening the usefulness of Nike 
Hercules and HAWK, the systems Patriot will replace. The Patriot fire unit consists of 
a truck-mounted, electronically scanned phased array radar, a control unit housing the 
computers and operators, a power plant vehicle and up to eight truck-mounted launchers, 
each containing four factory-sealed missiles. The missiles are certified, require 
almost no maintenance, and are launched directly from their containers.

users

USA
NATO-interest
Japan-interest

KEY DATES

present status Production

IOC 1983

COSTS

UNIT COSTS:

launch unit Fire unit cost 
w/48 missiles est. $50M ea.
QUANTITIES

total to date: Through FY 1982 
Fire units - 19
Missiles - 4Z3
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CHARACTERISTICS

mamp PENGUIN ASM
r>t«inNATiON MK 3

PENGUIN ASM developer Kongsberg-----------------
country Norway__ ___________
service Air Force

MISSION TRAJECTORY LAUNCHED FROM | nM0BI.flAUSCHf R TARG6TS nsOFT INSTALL

□AWT0AIR 
■AlftTO-SURFACf
□ SLS’ACL-'OAIft
□ SURFACE TO SUftFACf

□ bRA'.ITY/GlIDE
□ BOOST.- BCOST SHOT
■ boost sista a
□ BALLISTIC

O I AHO INSTALL SOFT OTAFiX
□ silo Oman
OSHIP □OIHJA
■ A/c ----------------------------

■ SHIPS □ vehicles
□a/c □personnel
□ MISSILES BOTHER
□haro install ----------------------------------

LENGTH: 3.2m (10.5')

performance

range: Max: 40+km (25+mi)BASIS FOR LAUNCH
.Target data.. .mted. 
inertial nin'dRnrp

1 av’ed. Jrajeclory 
programmed._______
2J FIRE/TRACK

J FIRE/ILLUMINATE

FIRE/OTHER PARTY
—I TRKS OR ILLUMINATES 

FIRE AND FORGET

OIAMETER: 0.28lll (0.9')
altitude: Launch over land/sea skimming.

SPAN: 1.00m (3.3')

weight: 350kg (770?)
speed: Mach 0.9

OTHER:

Sea level to 
other: Launch altitude: 30,000 ft.

REMARKS

SYSTEM/SUBSYSTEM SCRIPT.™ CONTRACTOR

OVERALL 
SYSTEM

Medium range anti-shipping missile designed for air­
launch from any modern attack/patrol aircraft.

Kongsberg 
Vapenfabrikk

AIRFRAME Canard control, cruciform wings. Kongsberg

PROPULSION
Sustainer, solid propellant, reduced smoke rocket motor. 
Strap-on booster required for other platforms.

Raufoss Ammuni-Affinticriescarch„„

GUIDANCE Inertial midcourse, preprogrammed trajectories via 
waypoint. Passive IR-homing.

Kongsberg

FUZING Impact with delay.

WARHEAD High explosive, semi-armor piercing. RAF

The Penguin MK 3 is designed for the RNoAF F-16 anti-shipping mission. The 
passive IR-seeker has the ability to attack targets in confined waters as well as 
on the open sea and to discriminate between decoys and real targets. The missile 
can be launched over land and programmed via a waypoint for descent and turn. 
Seaskimming midcourse altitude is selectable. Signal transmission from aircraft 
and missile-internal is digitized. Four missiles are carried per aircraft. Designed-in 
growth potential for launch from ships, helicopters and ground platforms.

(SEE PENGUIN SSM)

USERS KEY DATES COSTS

Norway
present status Development 

ioc: 1987 estimated

UNIT COSTS: <S35U,UUU USl), 
FY82

LAUNCH UNIT

QUANTITIES

TOTAL TO DATE:
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RANGE:

NAME- penguin ssm 
DESIGNATION ^K1 an^ 2

PENGUIN SSM nfvcinPFR NDRE & Kcnqsberq 
couNTRY__Norway
service Navy

MISSION TRAJECTORY| LAUNCHED FROM | Om0Si( UUSCHW targets „
□ SOFT INSTAll

□ AIR-TO-AIR 
CJAIR TOSUHFACE
□ SURFACE-TO-AIR
■ SURFACE-TO-SUMACE

DGRAVHY/GUDE
□ BDOST.'SUOSI GUDE
■ BOOST SUSTAIN
□ BALLISTIC

□ LAND IkSTAlL SCFT DTANX
□ SILO OMAN
■ SHIP □OTHER
□ A/C ----------------------------------------

■ SHIPS OWHICIES
□a/c □personmi
□missiles □ OTHER
□ hard INSTAll -------------------------------------

CHARACTERISTICS PERFORMANCE |

(18.6mi}MK2 30km
LENGTH: 3 . Qm (9 .g' )

DIAMETER: 28Cm (0.9')

SPAN:

BASIS FOR LAUNCH 
Target data inputed. 
Inertial guidance 
slaved? Trajectory 
.ftroiiniiiiiiifiiL.

FIRE/TRACK

ALTITUDE 60-100m

SPEED Mach 0.8
340kg (750?)

Warhead
OTHER:OTHER:

FIRE/ILLUMINATE

FIRE/OTHER PARTY 
TRKS OR ILLUMINATES 
FIRE ANO FORGET

WEIGHT:

SYSTEM/SUBSYSTEM j DESCRIPTION
CONTRACTOR

OVERALL 
SYSTEM

r
Short range anti-shipping missile designed for use by 
small fast naval craft.

Kongsberg 
Vapenfabrikk

AIRFRAME Cylindrical body with tapered nose. Cruciform control 
surfaces at nose and cruciform swept wings at mid-body.

Kongsberg

PROPULSION Two stage solid propellant rocket motor. Raufoss
Ammuni sjonsfabrikk

GUIDANCE Inertial midcourse guidance-programmable. Passive 
IR homing. Kongsberg

FUZING Impact with delay.

WARHEAD High explosive semi-armor piercing. (Bullpup ASM-N-7A) Raufoss

remarks | The Penguin system consists of a ship radar/electro-optical installation and 
a missile/launcher installation. The missile is mounted on a simple launcher which is 
built into a weatherproof container and is delivered as a complete unit to the ship. 
The unit is attached to a prepared foundation, the umbilical connected, and the missile 
is ready for firing. A dogleg course to the intercept point can be programmed so that 
the launch craft could be protected by islands. An improved Penguin Mk 2 partially 
financed by Sweden has been developed. It is delivered to the Swedish Navy's Hugin-class 
patrol boats, Norwegian Navy's "HAUK"-class and Greek Navy's "C0M3ATTANTE"-class.

Several coastal defence variants of the Penguin are being studied, h Mark 3 
version has been selected by Norway to arm its F-16's with 2 being carried per aircraft. 
The ASM version does not require the booster, and has a longer range, min. 40km at sea 
level launch.

COSTSUSERS KEY DATES

Norway
Sweden
Greece
Turkey
USA (being evaluated)

present status: MK2 Operational

IOC: MK1 1972
MK2 1979

unit costs: $275,000 USD, FY82

launch unit $70,000 USD, FY82

QUANTITIES

TOTAL TO DATE:
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PERSHING IA

1

LAUNCHED FROM | LAUKCI,j|;

O IAS0 .NSTAllSOFT OTANK
□ Sr.O OMAN
O SHIP OOTHER__________
□ A/C -----------------------------

name PERSHING la .
designation MGM-31A_________
MISSION TRAJECTORY|

□airto aid
Qr.IRTO-SURFACE
□ SURFACE-TO-AIR
■ SURFACE-TO-SURFACE

nCHAWTY/GUOE
O DOOST/OODST GUOE
□ BOOST SUSTAIN
■ BALLISTIC

developer Arietta
COUNTRY USA___________________
service, Army
TARGETS

□ SKiPS
□ A/C

8 MISSILES
HAFO INSTALL

iSCFT. INSTALL
VEHICLES 
PERSONS 
OTHER

CHARACTERISTICS |

LENGTH: 10.5m ( 34.4 * 1 2 )

remarks | The Pershing la is launched from a mobile erector/launcher based upon the 
MG56 5-ton wheeled truck. The system carries both the missile and the warhead, and is 
capable of paved and off-road travel.

A significant improvement over original Pershing utility has been provided by:
1. An Automatic Reference System which permits launch from unsurveyed sites; and
2. A Sequential Launch Adapter which permits the Pershing Commander to launch up to 

three missiles sequentially without uncabling and recabling.
The Pershing la is presently deployed in the Federal Republic of Germany 

with combined U.S. and FRG troops as a key element of the NATO deterrent forces.

DIAMETER: 1.0m (3.3')

SPAN:

BASIS FOR LAUNCH
Missile erected_ 

-and activated.__
_Iar.get. data_____
-inputed._________
Q FIRE/TRACK

PERFORMANCE

Max: 740kin (460 miles)
Min: 185km (115 miles)

RANGE:

ALTITUDE Ballistic-depends upon range.

FIRE/ILLUMINATE SPEED: Hypersonic (ballistic)
WEIGHT: 480kg (10,200#)

OTHER:

FIRE/OTHER PARTY 
TRKS. OR ILLUMINATES
FIRE ANO FORGET

OTHER:
SYSTEM/SUBSYSTEM | DESCRIPTION

CONTRACTOR

OVERALL 
SYSTEM

Short/medium range ballistic missile with nuclear 
warhead for direct battlefield support. Martin Marietta

AIRFRAME Straight cylindrical body with sharp conical nose, 
triangular tail fins at rear of 1st stage; rectangular 
fins at rear of 2nd stage.

Martin Marietta

PROPULSION Two stage, solid propellant rocket motors; XM105-lst 
stage, XM106-2nd stage. Thiokol

GUIDANCE Inertial guidance coupled with Automatic Reference 
System (ARS). Bendix

FUZING Air or ground.

WARHEAD
Nuclear 400KT with some retrofit to smaller 40-60KT 
warheads. AEC

LAUNCH UNIT:

USERS KEY OATES

USA
present status: Operational

Germany IOC: 1969

QUANTITIES

TOTAL TO DATE: 575
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NAME PERSHING II
DESIGNATION

MISSION . TRAJECTORY

8AIR-TO-AIR
V.S TO-SURf ACE

SSUflfACE-TOAtR
SUR’ACI-'OSURFACE

GPAVHY/li'. Ill 
80l)$T/8n0ST GllCE 
BOOST SUSTAIN 
BALLISTIC

CHARACTERISTICS
LENGTH? 10.0m (32.9')

DIAMETER: 1. Qin (3.3')

SPAN:

WEIGHT: 7200kg (15,8400)

TARGETS |

PERSHING II nrmnPLA Martin Marietta
COUNTRY USA
SERVICE Army

LAUNCHED FROM
□ LAND INSTAll-SflfT
□ SILO
□ship
□ a/c

■woau launchlr 
□tank
□van
□other---------------

□ SHIPS 
OA/C
□ '.'.ISSUES 
■hard install

8 SOFT INSTALL
VEHICLES

...BASIS FOR LAUNCH
Missile erected 
and activated,

..Target data________

...inputed.___________
( |fire/track

[ ] FIRE/ILLUMINATE

□ FIRE/OTHER PARTY 
TRKS OR ILLUMINATES

| FIRE AND FORGET

PERFORMANCE J

RANGE:

ALTITUDE:

SPECO:

Max: 1770km (1100 miles)
Min: 160km (100 miles)

Ballistic-depends upon range.

Hypersonic (ballistic)

OTHER:

SYSTEM/SUBSYSTEM CONTRACTORDESCRIPTION

OTHER:

OVERALL 
SYSTEM

Short/medium range ballistic missile with nuclear warhead 
for direct battlefield support. Martin Marietta

AIRFRAME Straight cylindrical body with sharp ogival nose and 
fin at rear of each stage and the re-entry body. Martin Marietta

PROPULSION Two stage solid propellant Hercules

GUIDANCE
Inertial guidance coupled with ARS for use from un­
surveyed sites and a radar area correlation terminal 
nuidancP. ...

Singer - inertial 
Goodyear - terminal

FUZING Air or qround

WARHEAD
Nuclear 10-20kt with possibility of submunitions or 
earth penetrator alternates. AEC

REMARKS The Pershing II is designed to utilize the same ground support equipment
as the Pershing la. It utilizes a more efficient propulsion system (and smaller 
warhead) to achieve more than twice the range of the Pershing la within a slightly 
smaller package. The use of terminal guidance obviates the need for the larger 
warheads of the la. The terminal guidance matches the radar picture seen by the RV 
with reconnaissance or computer constructed pictures to generate the re-entry error 
signal.

USERS KEY DATES COSTS

USA
present status Production

IOC: 1984

unit costs: $2.5 million plus 
in FY'81 dollars 

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE:
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PERSHING II
OTMDt tCTWJXTIO*

Va;or sections o* the Pfjitnrig <t arc the first and 
second propulsion stages and the re-entry vehi- 
de/adapter Two tail-plug connections provice ai 
interfaces between the missile and its ground support 
equipment.

IGH1 SEQUENCE

Key; 1. Nose cap. 2. Impact fuze assembly: 3. Hum 
cone. 4. facts’ un t. 5.Quck-accessapt <e. 6. 0u>;<- 
access splice; 7. Rule gyro; 8. Reaction control 
system pressure vessel. 9. Vane actuator ano servo 
valve (rotated 45*), 10. Vane-vane p-adcontref s rirvj 
(rotated 4S*V 11. Separation system (routed 90’1. 
12. Pitch and yaw thrusters. 13. Norrie aciuatio'i 
system. 14. HTPB propellant; 15. Keytar case. 15. 
Access doers 17. No.-rla actuation system 18. 
Fleueal nozzle 19. Varves (rotated 45*). two fixed, 
two movable, 20. Flcxscal nozzle: 21. Electrical 
conduits top ano bottom 22. Access door (two): 23. 
Air inlet 24. Air erNsust; 25. Integrated electronics 
unt airduct 26. Turbine eahauOl dud: 27. Turbine 
pump: 28. Gas generator ->n<s aocumutato-. 29. 
Integrated electronics unit 30.8altnrv. 31. Radome, 
32. Shroiic

. z..’." ' r.-.;
'MW.

11V-:?: - s tr 'rxr-,v ?/><■ •A"*' ft»r- 
i-r'f:n:<:<•<;<) ■>. frr?r

168



LAUNCHED FROM | qMOB!J , a1jxCHLR

□ IMO INSTALL SOFT OTAKK
O SlO Quan
□ SHIP OOTHLR----------------
a A/C -----------------------------

PHOENIX
DESIGNATION AIM-54A,C

MISSION TRAJECTORY|

■AIR-TO-AIR
□air TO SURFACE
□ SURFACE-TO-AIH
□SURFACE-TC-SDRFACF

□ GRAMTY/GIIDE
□ BOOST/BOOST Cl-Ot
■ BCDST SIS"AIR
□ BALLISTIC

LENGTH: 3.% (13,Q)

PHOENIX DEVELOPER 
COUNTRY— 
SERVICE 

TARGETS

□ SHIPS
■a/c
■ MISSILES 
□hard INSTALL

Hughes
USA
Navy

8S0FT INSTALL
VEHICLES

□PERSOSNfl
□OTHLR-----------

PERFORMANCE

DIAMETER: 38cm (1.3)

_ BASIS FOR LAUNCH 
Target detected 
and within ~ 
-intercept .rang2

RANGE: 193+km (120+mi)

ALTITUDE: 25,000:n (82,000')

f~~] FIRE/TRACK

U FIRE/ILLUMINATE 

—I FIRE/OTHER PARTY 
—‘TRKS OR ILLUMINATES

OTHER:-54C - 458kg (1008^2!21I2Z2L_

span: 92cm (3.0')

weight: 447.7kg (985#)
SPEED:

OTHER:

5.0 Mach

SYSTEM/SUBSYSTEM ]
DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

AIRFRAME

Long range, high performance, air-to-air missile 
system to go with the AWG-9 fire control and armament 
-system.-------------------------------------------------------- ----------------------
Cylindrical body with slender delta cruciform wings. 
Four control surfaces at tail. Pointed nose.

Hughes

Hughes

PROPULSION

GUIDANCE

FUZING

WARHEAD

Two stage, solid fuel rocket motor
Mark 47, Mod 0. ______________

Semi-active radar homing, sample data, with active 
doppler terminal guidance. Inertial reference on -54C.
Mark 334 proximity/impact fuze._________________________

60kg (132#) continuous rod high explosive.

Rockwell Int'l.

Hughes/Contral-Llati
Aerojet__________

Rockwell/Bendix
REMARKS

The complete Phoenix systems consists of the AWG-9 fire control and armament 
system, the Phoenix long range missile, the Sparrow and Sidewinder short range missiles, 
and the Vulcan 20mm cannon. The AWG-9 can track up to 24 targets simultaneously and 
launch 6 missiles simultaneously against separate targets. The Phoenix system is de­
signed for use with the USN F-14A air superiority/fleet air defense fighters.

The AIM-54C is optimized for use against multiple, close interval streams 
of missiles or aircraft. It incorporates upgraded, digital electronics and improved 
guidance.

The AIM-54A was provided to Iran under the Shah, and taken over by the 
succeeding Islamic regime.

COSTS

unitcosts SI.IM missile
FY 1981

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE

Over 2S00

USERS KEY DATES

present status. Operational
USA 
Iran ioc AIM-54A - 1974

AIM-54C - 1984
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RANGE

name PICKET . PICKET DEVELOPER 
COUNTRY 
SERVICEDESIGNATION None

MISSION I TRAJECTORY | LAUNCHED FROM □MOBILE LAUNCHSR TARGETS

□air-to-air 
QaiR TO SURFACE

Q GRAVITY/GUOL O IANO INSTALL SOFT □tank □ ships
□ BOOST/BOOST cunt □ SILO ■ mas □ A/C

□ SURF ACE-TO-AJR ■ BOOST SUSTAIN Os»p □OTHIR □missiles

■SJBFACE-TOSURFACf □ BAlllSTlC D A/c □haro install

_ . BASIS FOR LAUNCH 
Sight on target.

CHARACTERISTICS | 
LENGTH: 72Cm (2.4')

Israel A/XJLnd
Israel
Army.—

OSOTT. INSTALL 
■ VEHICLES 
OMRS0NNEI 
ODTF-R----------

DIAMETER: 8cm (0.3’)

SPAN: 18cm (0.6‘)

PERFORMANCE '

500+m (1640 ft)

ALTITUDE: Line of sight
2] FIRE/TRACK 

J FIRE ■'ILLUMINATE

□ FIRE/OTHER PARTY 
TRKS OR ILLUMINATES

4.2kg (9#)

Launcher weight ■ fire and forget 
±x2ksU4#) ’

SYSTEM/SUBSYSTEM |

WEIGHT:

OTHER:

OVERALL 
SYSTEM

AIRFRAME

PROPULSION

GUIDANCE

FUZING

WARHEAD

SPEEO:

OTHER:

DESCRIPTION

Supersonic

CONTRACTOR

Shoulder launched, high speed, short range, anti-armor 
missile.

Cylindrical body with tapered nose. Three cropped 
delta fins aft.

Two stage solid propellant rocket motors; boost/ 
ejection and sustain._____________________________

Optically sighted gyro stabilized to the 
1 ine-of-sight. 
Impact.______________________________
High explosive derived from 81mm HEAT. 1kg 
(2.2#)

Israel Aircraft 
Industries

IAI

IAI

IAI

REMARKS

This system has been designed around a 6kg (13.2#) total system weight 
so that it could be transported by one man in addition to his pack and rifle.

The Picket round is sealed in a disposable fiberglass launch tube. 
The operator clips on a trigger/sighting unit, puts the sight on target and fires. 
The missile gyro is fired up and uncaged automatically on the trigger pull. The 
boost motor is fired and as the missile is ejected from the launch tube, the folding 
fins spring out. After a short coast the sustainer motor fires and accelerates 
missile to supersonic speeds. The missile is controlled to the line of sight by 
exhaust vanes, directed by the gyro.

USERS KEY DATES COSTS

Israel

present status: Believed 
operational 

l0C: First revealed in 1979. 
IOC estimated early in 
1981.

UNIT COSTS:

LAUNCH UNIT.

QUANTITIES

TOTAL TO DATE: Estimated 2000
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remarks ] initial production contracts were awarded in 1972 and deliveries to the French

mamp Pluton/Hades
DESIGNATION

PLUTON/HADES DEVELOPER 
COUNTRY 
SERVICE./

Aerospatiale
France

MISSION |

ACE

TRAJECTORY LAUNCHED FROM j B
MOBILE LAUNCHER 
TANK
MAS

JOTHFS

TARGETS
□soft INSTALL
■ vehicles
■ ̂ EfiSONMl-
■ a i f • f _ I|£t.iCir.' -

□air-to-air 
□AIR-TOSLWACf 
□ SURFACE-TO-AIR 
■S'JRFACc-TO-SURF

□ SRAVITY/GIIIJF
□ ooost/boost Gude 
n BOOST SUSTAIN
■ BALLISTIC

□ LAHO WSTAll-SOFT C
□ sun C
□ sk? E
□ a/c

OSK.FS
□ a/c 
□missiles
■ HARO INSTAl

CHARACTERISTICS |

UNGTH: 7.59m (24.9’) rauuncR

position inputed.
OIAMETER: 65Clt1 (2.T)

SPAN: 1.41m (4.6* ) | | FIRE/TRACK

Q FIRE/ILLUMINATE 

weight 2423KG (5330# ) | 1 fire/other party
1—ItRKS OR ILLUMINATES 
B FIRE AND FORGET 

OTHER:

PERFORMANCE

RANGE MaX, 120kn ?5 mile$

Min. 10km 6 miles

altitude Ballistic Trajectory

speed Depends on range - generally 

supersonic

OTHER:
SYSTEM/SUBSYS^rj DESCR.PTION

CONTRACTOR

OVERALL 
SYSTEM

Land mobile, surface to surface, tactical nuclear 
ballistic missile.

Societe Nationale 
Industrielle 
Aerospatiale

AIRFRAME Cylindrical body with long tapered nose and cruciform, 
short-span tail fins. Aerospatiale

PROPULSION Dual thrust STYX solid propellant rocket motor; 
120KG, 5-10 sec boost, 18 sec sustain.

SEP/SNPE

GUIDANCE Semi-strap-down inertial guidance. SFENA

FUZING Air or surface burst.

WARHEAD Alternate nuclear warheads - 10-25KT CEA

army conmenced in 1974. It is now operational with 5 French regiments, with each 
Regiment having 6 launchers plus the appropriate support and resupply equipment. In 
addition to the launching vehicle, the system includes command vehicles containing 
data processing equipment organized around the IRIS 35M computer of the Plan Calcul 
Militaire.

The missiles are carried on the AMX 30 tank chassis, one per vehicle. Launch 
is from a pre-surveyed site. The missile container acts as the launch ramp.

A planned follow-on development, Hades, will provide doubled range at a 
considerable reduction in weight, and can utilize unsurveyed launch sites.

USERS KEY DATES COSTS

France
present status Operational

ioc 1974 - Pluton
1985 - Hades Estimated

UNIT COSTS

LAUNCH UNIT

QUANTITIES

TOTAL TO DATE

About 100
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DEVELOPER .L0CKlie.Qjl
COUNTRY—USA
service Naw

POLARIS A3NAME
DESIGNATION IIGM-276

missionJ trajectory]

POLARIS A3

8AIR TO AJR
UR-TO SURFACE

□ SURFACE-TO-AIR
■S'jnFACE-TC-SURIACE

BlSHAViTY/GllDE 
BOOST-BOOST GUDE

B BOOST SUSTAIN
BAlllSTlC

LAUNCHED FROM | avcau WUNCH(R

□ IASO INSTALL SOFT □TANK
□ SuO Dm*h Submarine
□ SK? Bother suoniarine
□ a/c -----------------------------------

TARGETS

□ SHIPS
□a/c
□ MISSILES 
□hafo INSTALL

□soft, install
□ vehicles

SSiMLaUSK
Targets

CHARACTERISTICS | 

LENGTH: g (33 3.)

DIAMETER: 1.37ni (4.5' )

span: No wings or fins

BASIS FOR LAUNCH 
Missile systems------
iK.tival.ed. Position 

..ar.ri.-Larger data____
Jn outed'.---------- ---------
2] FIRE/TRACK

1 FIRE/ILLUMINATE

I FIRE/OTHER PARTY 
—I TRKS. OR ILLUMINATES 
^FIRE ANO FORGET

weight: 15,900kg (35,000#

PERFORMANCE j

RANGE

ALTITUDE

SPEED

4627km (2,875 miles)

Exospheric - depends upon 
range

Supersonic

CONTRACTORDESCRIPTION

OTHER:_____________
SYSTEM/SUBSYSTEM

OTHER:

OVERALL 
SYSTEM

Subn'.erged submarine launched, medium range, strategic 
missile.

Lockheed Missiles & 
Space

AIRFRAME Cylindrical body with ogive nose. Lockheed

PROPULSION Two stage solid propellant rocket motor - glass 
fiber construction-

Aerojet - 1st stage 
Hercules - 2nd stage

GUIDANCE
and actin9 chrou9l, 

differential thrust (2nd sraoel GE/Hughes/MIT

FUZING A.lti.tude or ground impact.
WARHEAD Initial - 1 x 1 megaton

Subsequent - 3 x 200 kiloton MRV Al£
REMARKS

The A3 model is the successor to the A2 and Al Polaris. Through reduction
structural weight and new propellant, it has been able to achieve a 60S increase 
in range for approximately the same weight and dimensions. The A3 was introduced 
in 1960, production was completed in 1968 and it is currently being retired from 
active service.

It is understood the 10 Pacific Fleet submarines still carry the Polaris, 
all other USA missile submarines have been converted to Poseiden.

USERS

United States
United Kingdom 
(supplies own 
warhead)

KEY OATES

present status: Operational

IOC: 1960

Production completed 1968

costs

unit costs: Estimated $7-8 
million life cycle cost

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE;

1400 - Al, A2 and A3
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LAUNCHED FROM

NAMF . R.530
DESIGNATION EL 5.30
MISSION I TRAJECTORY|

■ AIH TO AIR
QAIR-TOSURTACE 
□surface-to-air 
□ SIJPFACE-TO-SUHFAC:

□ fiRAVITY/GUOt
□ UOOST/800ST GIIIIS
■ MOST SUSTAIN
□ BALLISTIC

_________________ ___□MOatE LAUNCHtR
□ LAND ISSTAll SOFT □ TANK
□ SILO OMAN’
□ SHIP OOTHtR-----------------
■ A/C -----------------------------

R530 DEVELOPER--------Kaira.
country^ .•rare 
SERVICE 
TARGETS T

□SHIPS
■ A/C
□ V SSliES
□ hard INSTALL

rance
Air Force

□soft install
□ VEHICLES 
□fersonnk
□ OTHfR---------

CHARACTERISTICS

LENGTH: 3. 29m (10.8* )

DIAMETER 0.26m (0.85‘i

BASIS FOR LAUNCH
Hissiie activated 
laroet acqu.iced__

SPAN: 1.10m (3.6')

WEIGHT: 195kg (430.*)

Warhead

_ FIRE/TRACK

fl FIRE/ILLUMINATE SAR

□ FIRE/OTHER PARTY
IRKS OR ILLUMINATES 

( FIRE AND FORGET

PERFORMANCE I

range: 18kni (11 miles) max, depending on 
altitude of launch

AiTiruocAircraft altitude to 21 ,500m 
(70,000')

SPEED: 2.7 Mach

OTHER: OTHER:

SYSTEM/SUBSYSTEM j DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

All weather, all aspect, short rance air-to-air 
missile. SA Eng ins Matra

AIRFRAME Cylindrical body with slight taper to a blunt nose. 
Cruciform large delta wings midbody--one pair with 
elevons. In line cruciform tail control surfaces. Matra

PROPULSION Two stage solid propellant rocket motor. Hotchkiss Brandt

GUIDANCE Interchangeable guidance heads: IR all-aspect 
na<?ATvr» hnripr /And cpmi-active radar If hand). EMO

FUZING

WARHEAD Interchangeable warheads. High explosive fragmen­
tation and high explosive continuous rod warheads. Hotchkiss Brands

REMARKS I
Since 1963 when series production began, the R530 has equipped the air arms 

of over 14 countries. It has been used with the Mirage III, Mirage Fl and F-8F 
aircraft. The IR head is said to be all aspect, capable of homing ori either engine 
exhaust or aerodynamic hot spots. The R530 is being replaced by the Super 530, 
a second generation weapon designed for higher speeS and higher altitude intercepts.

USERS KEY OATES COSTS

France Saudi Arabia
Argentina South Africa
Australia Venezuela
Brazil
Columbia
Iraq
Lebanon
Pakistan

present status Being phased 
out of operations.
ioc 1963

UNIT costs Est. $50,000 
1980 dollars 

LAUNCH UNIT:

QUANTITIES
TOTAL TO DATE. Over 5,UUU
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PERFORMANCE

NAME .
RAM

DESIGNATION RIM-116A

MISSION | TRAJECTORY | LAUNCHED FROM HMOSlE LAUNCHER

□ AIR-TO-AIR
QaiR-TO SURFACE 
■surface-to-air 
□surface-to-surface

□ GRAVITY/fillOE
■ eoosT/socs: GtiriE
□ MOST SUSTAIN
□ BALLISTIC

□ LAND INSTALL SOFT □TANK
□ suo Oman
■ ship Oother
□ A/C ----------------------------------------

BASIS FOR LAUNCH
CHARACTERISTICS 1

■length: 2.79m (9.2*)

developer Genera] Dynamics 
couNTRY_usAzw_..__Gfir. ZDemiark 
service Navy
TARGETS

□ SHIPS 
||A/C 
■wssnts
□ HARO install

□son INSTALL 
O VEHICLES 
□PERSONNEL 
□ OTHER-----------

range: (Performance data not yet released)

DIAMETER: 12.7cm (•42‘)
£F hand chosen. 
Launcher aimed ALTITUDE

SPAN 42.7 (1.4*) FIRE/TRACK

WEIGHT: 70.7kg (156?)
_ FIRE/ILLUMINATE

I FIRE/OTHER PARTY
— TRKS. OR ILLUMINATES

FIRE AND FORGET

SPEED Supersonic

OTHER: OTHER

SYSTEM/SUBSYSTEM DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

Quick-reaction, point defense, fire and forget shipboard 
missile system with high maneuvering capability.

General Dynamics 
Pomona Division

AIRFRAME
Slender cylindrical body with blunt nose. Cruciform fins 
near tail. Cruciform arrangement of movable (triangular) 
and fixed wings (rectangular) near nose.

General Dynamics 
Pomona Division

PROPULSION
Modification of Sidewinder Mark 36 single stage, solid 
propellant rocket. Bermite/Hercules

GUIDANCE Band-tunable passive RF-midcourse. Passive IR seeker­
terminal (Stinaer modification). . ....... General Dynamics

FUZING Proximity/impact-Sidewinder DSU-15A/B. Raytheon

WARHEAD Focused blast/fragmentation. WDU-17B.

REMARKS______ The Rolling Airframe Missile (RAM) is being developed under the joint 
sponsorship of the United States, West Germany and Denmark to provide a low cost, 
point defense weapon to supplement existing shipboard self-defense systems. The 
RAM utilizes the Stinger seeker, the Sidewinder motor, warhead, and fuze, but has 
added a new autopilot, an RF midcourse homing system, and a rolling airframe with 
two opposing variable incidence wings to its control package. The roll, initially 
induced by rifling in the launch canister, provides high maneuverability with mini­
mum weight. The wings and fins are folded in the canister.

The RAM can be launched from either the NATO Sea Sparrow launcher where five 
RAM missiles would be loaded in each of the two inboard cells, or the new 24 round 
EX-144 launcher which has significant commonality with the Phalanx point-defense 
gun system.

COSTSUSERS KEY OATES

Proposed:
present status Development

United States
West Germany 
Denmark

IOC: About 1984

UNIT COSTS:

LAUNCH UNIT;

QUANTITIES

TOTAL TO DATC. None
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CHARACTERISTICS

mamc RAPIER. TRACKED RAPIER RAPIER
DESIGNATION

MISSION | trajectory] LAUNCHED FROM] Buralf|.1!N1.H(p

□ fllRTOAJR 
□ajr-to-surface 
■ SUHFACE-TOAIR 
□SUHFACf TO SURF ACt

□ GRAVITY/GUOE
□ RO0ST/8OGST GUDE 
a wmsi sustain
□ 3ALUSTIC

■ LAND INSTALL SOFT DUNK
□ silo Oman
□ ship Oothlh
Qa/c ----------------------------------

PERFORMANCE

RANGE:

TARGETS

□ SHIPS
OA/C
□MISSILES 
Ohard install

DEVELOPER 01 ^iu_
C0UNTRY_Unj.ted Kingdom. 
service _^raiyt Ai r-Eoixa.

8 SOFT INSTALL 
VEHICLES 
□PERSONNEL 

OOTHER----------

LENGTH 2 25 &.4‘)

DIAMETER: 12 . ?Cm ( .4' )

BASIS FOR LAUNCH 
-SisLt or radar on 
target;

Max. 6km + (4 miles)
Min. .Skin (.5miles)

ALTITUDE:

span: 38cm (1.251) FIRE/TRACK

To 3000m (10,000')

weight: 43.6kg (96#)
□

OTHER:

SYSTEM/SUBSYSTEM

FIRE/ILLUMINATE

FIRE/OTHER PARTY 
TRKS. OR ILLUMINATES 
FIRE AND FORGET

SPEED:

OTHER:

DESCRIPTION

2.0+ Mach

CONTRACTOR

OVERALL 
SYSTEM

Mobile, quick reaction, low level air defense missile 
system.  

British Aerospace,
Oynamics Group

AIRFRAME Slender cylindrical body with sharply pointed nose. 
Cruciform cropped delta wings midbody and small 
cruciform tail control surfaces.

British Aerospace

PROPULSION Two stage solid propellant rocket motor.

GUIDANCE

FUZING

Semi-automatic command to optical 1ine-of-sight 
(Rapier), or radar LOS (Blindfire)
Contact (crush) fuze.

Imperial Metal 
Industries_. 
Bart and Straoud 
31indfire-Marconi

WARHEAD 2.7kg (6#) high explosive

REMARKS The basic Rapier system consists of three units: The Fire unit (launcher) 
containing 4 ready to fire missiles, surveillance radar, IFF, and a microwave command 
transmitter, the Optical Tracker, manned by an operator and the Power unit. The 
surveillance radar continuously scans for targets and initiates IFF interrogation. 
If the target is unfriendly, the operator sights the target and manually tracks the 
target. The computer signals when target is within range. The operator fires and 
keeps his sight on target. A TV unit in the tracker tracks the missile tail flares 
and automatically transmits course correction signals through the command link. An 
all weather variation has been developed called Bl iridfire. It uses a Blindfire Radar 
attachment in place of the optical sight. Tracked Rapier is a Rapier system mounted 
on tracked vehicles for mobility. This system is mounted on the RCM 743 cargo carrier. 
Four missiles, protected by armor, are carried on each side of the turntable. This 
system has been ordered for the British Army.

USERS

United Kingdom
Abu Dhabi
Australia
Brunei
Iran
Oman
Switzerland
United States - ordered
Zambia

KEY DATES

present status Operational 

ioc: 1971 Rapier
1978 Tracked Rapier
1978 Blindfire

COSTS

UNIT COSTS:

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE: About 13>Q0O
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RBS15
NAME RBS15

DESIGNATION___ E&S15_________________

MISSION RAJECTORY|

□airtoajr
■air-to surface
□ SURFACE TO-A'R
■ SURFACE-TO-SURFACE

TtiRAVIIY/GllOE 
□eonsT/MOST glide 
■ eoos’ sustain 
J8ALUST1C

LAUNCHED FROM | HMOflllC lAUNCWft
□ IAKO NSTAU-SOFT OTANK

SSHO DMAS
SHIP OOTHER-----------------

□ A/C -----------------------------

CHARACTERISTICS
LENGTH: 4.3$IB T a r ge v'S Ja^a1 *npuved •
DIAMETER: 50dll (1.6')

SPAN

WEIGHT:

1.4m (5.2') 
unfolded 
598kg (1316#) 
missile
Two boosters 
at 70kg (153#)

FIRE/TRACK

J FIRE/ILLUMINATE

□ FIRE/OTHER PARTY 
TRKS OH ILLUMINATES

(|fire AND FORGET

DEVELOPER Saab-Scania
COUNTRY Sweden
SERVICE Naw
TARGETS

■ ships 
□a/c 
□missilfs
Ohafo INSTALL

□SOFT INSTALL 
C VEHICLES
□ PtRSCINFl
□ OTHER----------

PERFORMANCE

100+km (62+ miles)RANGE:

ALTITUDE:

SPEED:

Sea skimming

High subsonic

Pop-up maneuver for final attackOTHER:
SYSTEM/SUBSYSTEM|

CONTRACTORDESCRIPTION

OTHER:

OVERALL 
SYSTEM Surface launched, long range, antishipping missile. Saab Bofors 

Missile Corp.

AIRFRAME
Cylindrical body with rounded nose. Cruciform tri­
angular wings forward of midbody and cruciform triangular 
tail surfaces. Inlet near tail.

Saab-Scania

PROPULSION Two solid propellant rocket boosters. TR160-1-077 
turbojet-cruise.

Microturbo

GUIDANCE Inertial midcourse with altimeter. Active radar 
seeker terminal guidance with frequency agility.

Philips

FUZING Contact

WARHEAD 200-250kg high explosive pressure effect. Forenade 
Fabriksverken

REMARKS The Swedish government awarded the RBS15 contract in 1979 , design was
frozen in 1980. The missile is derived from the R8O5A air-to-surface missile and 
the RB04B antishipping missile. Aboard ship, the missile will be carried in closed, 
deck-mounted cannisters with wings folded and two boosters attached. It is believed 
that boosters are not required for air launch. The missile cruises at sea skiirming 
altitude guided by its inertial guidance, and maintaining altitude by means of its 
radar altimeter. Terminal guidance is by means of its active rronopulse radar which 
has been designed for electronic countermeasure resistance. For the final attack, the 
missile executes a pop-up maneuver. A home-on-jam capability has been incorporated 
into the design.

The RBS15 is designed to be launched from the Spica fast patrol boats 
(8/boat) and possibly with the Air Force JAS and AJ37 Viggens aircraft, if the Air 
Force air-launch option is picked up.

USERS

Sweden - Planned

KEY DATES

present status Development 
(test flights conducted) 
l0C: 1985 on 12 Spica boats

COSTS

UNIT COSTS:

LAUNCH UNIT

QUANTITIES 

TOTAL TO DATE:
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RBS70

LAUNCHED FROM j ,M0BHE LAUNCHER

□ LANO INSTAll-SOFT QTANL
O sio Bmas
□ SHIP OOTHER__________
O A/C----------------------------

NAME 70

DESIGNATION 
MISSION ] trajectory]

□AIR-TO-AIR 
Qaih-TO SURFACE 
■SURfACE-TC-AJR 
□SUREACE-TO-SURf ACE

□grawty/giide
□ BCDSI/BOOST 6UDE
■ COOST SUSTAIN
□ 8ALUSTIC

CHARACTERISTICS
LENGTH: 1.32m . 3' )

(mssl. w/o booster)
DIAMETER: 10.6CR1 (0.4* )

„ BASIS FOR LAUNCH 
System assembled. 
Sight/laser-m 
target.

PERFORMANCE |

RANGE:

ALTITUDE:

SPAN: 32cm (1.5)

SPEED

DEVELOPER 
COUNTRY— 
SERVICE
TARGETS

□ SWF’S
■ A/C 
□missies 
Ohard install

5km (3 mi)

Supersonic

INSTALL
□ VEHICLES
□ PERSONXEl
□ OTHER---------- -V

OTHER: OTHER:

d FIRE/TRACK

2] TIRE/ILLUMINATE 

FIRE/OTHER PARTY—JtRKS. OR ILLUMINATES 
_ FIRE AND FORGET

13kq (28.6#)

Msl + Cont = 25 k' ____
1.75m long, 15.2cm~tiiameter

WEIGHT:

system/subsysTem"] nKrDiDTinN
CONTRACTOR

OVERALL 
SYSTEM

Portable Tow level air deTense missile system.

Bofors

AIRFRAME
Cylindrical body with pointed nose arid taper-to smaTTer 
diameter. Cruciform swept wings aft of midbody and cru­
ciform delta tail fins. Bofors

PROPULSION
Two stage solTT propellant rocket motors. Starting 
motor plus sustainer

Booster-Bofors
Sustainer-IMI

GUIDANCE
Laser beam riding Bofers

FUZING Laser proximity plus impact. *»

WARHEAD High explosive fragmentation. Bofors

remarks]Three man carried packs make up the complete system which can be assembled 
The stand which forms the support for the sight. 2. 

missile in container.
in 30-seconds. These are: 1.
The sight and laser transmitter unit. 3. The

The missile is launched by a rocket motor that burns out in the tube and 
drops off upon exiting the muzzle. Then the fins unfold into position, the sustainer 
motor ignites (several meters out of the tube) and rapidly accelerates the missile to 
supersonic speed. On its way to the target, the missile continuously senses its posi­
tion relative to the center of the laser beam. The deviation is processed by an on­
board computer which sends signals to move the rear control find.

The RBS-70 system has been installed in a number of land vehicle installa­
tions: the Land Rover RB570, which receives target data from a search radar, and the 
Armored Personnel Carrier M.13, both in single and turret launch configurations.

USERS KEY OATES COSTS

Sweden present status Operational UNIT COSTS:

Dubai 
Ireland
Norway 
Singapore

inc 1978 launch unit: Single unit
2/missile $165,000 (1980 $s)

QUANTITIES

Switzerland total to date: Over 10,000
Tunesia
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CHARACTERISTICS j

NAME ^DEYE _
DESIGNATION ’ IM-43 ,Rb6v, fl F-1

REDEYE developer '^neral Dynamics,,
COUNTRY USA________________
service Army

MISSION | trajectory] lAUNCHEDFROM|nvnpj|(1AmK(p TARGETS „
□SOFT IWSTAll

□ AIR TC AJR 
QaiR-TO-SURF ACF
■ SURFACJ TO AJR 
□SURFACE TO SURFACE

□ jHAVlTY/lillOl 
5BOOST/BOOST Gllllf 
■ BOOST SUSTAIN 
□ballistic

□ IAS0 WSTAU SOFT OTANK
□ suo Bman
OSKP DOTHFR
□ A/C ----------------------------------------

□ships Dviracus
■ A/C OPFRSC'INtl
OMISSUS OOTHFR.-------------------------
QhAPO ISSTAll ------------ —

PERFORMANCE

RANGELENGTH: 1.20rn (4.0')
1

BASIS FOR IAUNCH
I?, target acquisi.Lio

DIAMETER:

SPAN:

WEIGHT 8.2kg (18#)

OTHER:

J FIRE/TRACK

J FIRE/ILLUMINATE

□ FIRE/OTHER PARTY
TRKS OR ILLUMINATES 

I FIRE AND FORGET

ALTITUDE

SPEED

OTHER:

SYSTEM/SUBSYSTEM
DESCRIPTION

Max: 2400m (8,000')

Supersonic

CONTRACTOR

OVERALL 
SYSTEM

Man-portable, short range, anti-aircraft weapon. General Dynamics
Poir.ona Division

AIRFRAME
Slender cylindrical body with rounded nose. Flip-out 
cruciform tail fins and forward wings. General Dynamics

PROPULSION

GUIDANCE

Two stage solid propellant rocket. Short boost, longer 
sustain.___________________________________
Passive IR homing, proportional navigation.

Atlantic Research

General Dynamics

FUZING

WARHEAD

Contact

High explosive.

Mag nay ox.

Picatinny Arsenal
REMARKS J The Redeye system consists of a missile sealed in a lightweight launch 

tube and a launcher mounted control mechanism with an optical sight.
Upon seeing a target, the gunner captures the target in his optical 

sight, and energizes the IR homer unit. An audible buzz indicates the homer 
is on target and the gunner launches the missile. The missile is ejected 
from the tube with a short term booster, and when clear, about 20‘, the 
sustainer is ignited. The missile proceeds to the target via a pursuit course. 
Trainers and target simulator support are used to achieve Redeye proficiency.

QUANTITIES

USERS KEY DATES COSTS

United States 
Australia
Denmark

Sweden
present status [}ci ng replaced 

by Stinger.
IOC: 1967

UNIT COSTS:

LAUNCH UNIT:

TOTAL TO DATE
Greece
Israel
Jordan
Saudi Arabia

About 33,000
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TARGETS

□ SHIPS
■ A/C 
□MISSILES 
Ohafo instali

name_ BEDTOP
REDTOP

designation _Eite.streaJ<_j<kiy_
MISSION | TRAJECTORY 1 LAUNCHED FROM] nMae|1£

■ AIR-TO-AIR 
OAIR.ro SURFACE
□ SURFACE-TO-AIR 
□SURfACE-TC-SURFACE

□ GRAWTY/GUC-:
■ BCOST. HDrjSr GUOE 
n flOOSF SUSTAIN
□ BAlllSTlC

O IANO NSTAll-SOFI QTANK
□ slo Oman
□ SHIP DLlTHfR
B A/c --------------------------

developer Bp V sh Aerospace 
country United Kingdom 
service_Air Forc.e

□soft INSTALL
□ vehicles 
□personnel
□ OIHsR-------

CHARACTERISTICS
LENGTH: 3 ."2 7m

PERFORMANCE

10.7’)

DIAMETER: 22.2cm (0.7')

BASIS FOR LAUNCH
Missile, activated 
-Target-acquired__
by nu ss_i Le._______

RANGE 12km (7.5mi)

ALTITUDE:

__ ] FIRE/TRACK

2j FIRE/ILLUMINATE 

WEIGHT: 150k9 (330#)ESt f I FIRE/OTHER PARTY
I-----* TRKS OR ILLUMINATES

FIRE AND FORGET

SPAN

SPEED

All altitude interception 
about 20,000m (65,000')

3.0 Mach

Al 1 aspect honing system

CONTRACTORDESCRIPTION

OTHER:__________________
SYSTEM/ SUBSYSTEM [

OTHER:

OVERALL 
SYSTEM

All altitude, all aspect, IR homing, air-to-air 
missile for use both sub and supersonic aircraft.

British Aerospace, 
Dynamics Group

AIRFRAME
Cylindrical body with rounded nose. Large cruciform 
wings mounted midbody and cruciform triangular control 
surfaces mounted near tail. British Aerospace

PROPULSION
Single stage solid propellant rocket motor.

GUIDANCE
IR homing.

FUZING Proximity.

WARHEAD 31KG (68?) high explosive warhead.
REMARKS

Redtop is a development taken from the Firestreak with a capability of 
operating over a greater speed and altitude range. Redtop has a larger warhead 
and increased sensitivity plus a wider look angle to allow for head-on launch. 
The Redtop is in service with the RAF Lighting and is used with similar aircraft by 
the Kuwaiti and Saudi Arabian air forces.

Redtop is available as an aircraft kit which contains associated control 
systems, electronics, and supplies, and which permits installation in a wide-range 
of aircraft types.

USERS

United Kingdom
Kuwai t
Saudi Arabia

KEY DATES

present status Operational

IOC: Early 1960s

costs

UNIT COSTS

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE:
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ROLAND

LAUNCHED FROM] >M08U 1A'JNCHER

□ LAND INSTAU SCH □TASK
□ $10 OMAN
□ SHIP □ OTHER----------------
□ A/C ----------------------------

name ROLAND (European)
DESIGNATION I , II, or IIS
MISSION | TRAJECTORY|

□ajr-tc-air
CM’.R TO-SUFFACE
■ surf ACE-10 A l
□ SURFACE TO S’JMACE

□ tiRAWTY/GlOE
□ eOOST/OCOST C-'.OE
■ MOST SUSTAIN
□ BALLISTIC

CHARACTERISTICS |

LENGTH: 2.4m (7.9' )
PERFORMANCE

DIAMETER: 16cm (0.5')

BASIS FOR LAUNCH 
igh^ on target-Rol. 

°n

span: 50cm (1.6')

developer EuromissiLe-----------
country Trance, W. Germany 
service_ Army _

□sen install
□ VEHICLES
□ PERSONNEL
□ OTHER--------------------

TARGETS

□ $H.*S
■ A/C 
□MISSILES 
□haho INSTALL

range Max: 6300m (3.9mi) 
Min: 500m (0.3mi)

ALTITUDE: Max: 5500m (18,000')
Min: 20m (65')

speeo: Mach 1.6

| FIRE/TRACK

| ] FIRE/ILLUMINATE

I FIRE ANO FORGET

wEiGHT:66.5kg (146#)

Warhead 
other: 6.5kg (14.3#)

Can engage targets flying at up to
OTHER: 1.2. 

I FIRE/OTHER PARTY 
—J TRKS OR ILLUMINATES

SYSTEM/SU8SYSTEMJ oescR.PT.ON
CONTRACTOR

OVERALL 
SYSTEM

Air defense missile system to provide protection for Army 
field units from low-flying aircraft attack.

Turomissile

AIRFRAME
Slender cylindrical body with cruciform delta wings aft 
of center, and cruciform fore planes near pointed nose.

Aerospatiale

PROPULSION
Two stage solid propellant rocket motors. Booster-14kg, 
1.7sec burn; sustainer-15.1kg, 13 sec burn.

MBB/SNIAS

GUIDANCE
Radio command to 1ine-of-sight. Optical sight-Rol. I; Op­
tical or radar sight-Rol. II. Jet vane steering.

IR-SAT/SAGEM
Rad.-Thomson/Si emen

FUZING Proximity and contact fuzing.

WARHEAD High explosive W/H with cone-shaped hollow-charge.

remarks ; Roland is produced in a number of variations. The Roland I is the clear-weather 
model which uses optical tracking of the target (based upon search radar acquisition) and 
IR tracking of the missile. Roland II, the all-weather system, can use either optical 
sight or the tracking radar to track the target and missile; modes may be changed in mid­
flight. The Roland IIS is a fixed-installation version which uses the Roland 11 missile 
and fire unit, the optical sight, and the Crotale acquisition unit. Hughes and Boeing 
jointly held the US license to build a slightly modified version of the Roland II. (This 
program was recently cancelled after limited production.) A tri-lateral improvement 
program was initiated to counter future threats.

In all variations, the operating principle is the same. The tracking unit tracks the 
target and missile, and generates automatic steering signals to the missile which are 
transmitted via microwave. Steering is by jet-van control. The Roland has been mounted on 
the French AMX-30R, the German SPZ Marder, and the US M109 chassis. Two shelter versions 
for mobile or stationary use have also been developed.

USERS
US Version 
USA 
Norway 
Sweden

KEY DATES COSTS

France
W. Germany 
Brazil
Belgium 
Iraq
Turkey

present STATUS Operational

,0C: 1973

UNIT COSTS

LAUNCH UNIT

QUANTITIES

TOTAL TO DATE:
Over 60C0 to date.
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country Sweden
service____ Air Force

name____ -

MISSION

Bair-to-air
v.r-to surface 

□SURFACETOA'R
□ SURFACE-TO-SURFACE

CHARACTERISTICS

TARGETS |

■ ships
□ A/C 
□missiles 
Chard install

TRAJECTORY| LAUNCHED FROM □MOBILE LAUNCHER
nilPAUlTY/GtlDE □ LAND INSTAll SOH □task
QeOOSI/SOOST GLIDE O SUO □man

. hCTAiM □ ship □ OTHER
□ BALLISTIC ■ A/C

PERFORMANCE

length 4.45m (14.6‘)

DIAMETER: 50cm (1.6‘)

BASIS FOR LAUNCH
Target data imputed 

to missile.

RANGE: 10km (12.5 miles)

ALTITUDE: Sea skimming

□ SOFT NSTAll
□ VEHICLES
□ PERSONNEL
Q3THEH----------

(3J FIRE/TRACK

2] FIRE/ILLUMINATE

□ FIRE/OTHER PARTY 
TRKS. OR ILLUMINATES

OTHERWarhead 300kg (600 awP f0"G£T

SPAN:

WEIGHT:

2.0m (6-.6')

600kg (1320?)

SYSTEM/SU8SYSTFM

SPEED:

OTHER:

DESCRIPTION

High subsonic

CONTRACTOR

OVERALL 
SYSTEM

Air launched, medium range, sea skinning, anti-shipping 
missile.

Saab-Scania

AIRFRAME

PROPULSION

GUIDANCE

Cylindrical body with pointed nose and tapered rear. 
Aft mounted wings with end-plate fins. Cruciform 
cropped delta canard controls. ____________
Solid propellant rocket motor, single stage. 04T has 
turbojet engine.________________________________________
Programmed autopilot and radar altimeter for cruise. 
Active terminal seeker, probably radar.

Saeb-Scania

Imperial Metal 
Industries

Philips, Sweden

FUZING

WARHEAD

Impact__________________________
High explosive armor piercing. Forenade Fabriks- 

verken
remarks |The current version, the -04E, has replaced the -04D model in the Swedish 

Air Forces.
This missile has been designed as a short range, fire and forget, anti- 

shipping missile for the Larsen and Viggens attack aircraft. It flies a sea skimining 
trajectory, controlled by its programmed autopilot and radar altimeter, urtil within 
range of its active radar terminal guidance. The radar searches, acquires, and 
directs the terminal pursuit.

The Viggens can carry three missiles; one mounted on each wing, and one 
mounted aft on the fuselage.

USERS KEY DATES COSTS

Sweden PRESENT status: operational UNIT COSTS:

IOC:1972 - RB 04E 
About 1977 - 04E 
production complete

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE: About 400
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SfflB-Scania
Sweden
Air Force..

LS_

name SAAB 05A
DESIGNATION RB05A

SAAB 05A DEVELOPER. 
COUNTRY 
SERVICE

MISSION | TRAJECTORY | LAUNCHED FROM □ MOBILE LAUNCK-R TARGETS

■ar-to-ajr liRAVlTY/GUDE □ LAHO INSTALL-SOFT □tank ■ ships
■AIR-TO-SURFACE BOOST/BOOSI GUOE O SILO □mas a A/C
□ SUfif ACETO AIR
□surface-to-surface

sew-susuw 
BALLISTIC

□ SHIP
■ a/c

□other _ □missiles 
□hard install

□ SOFT. INSTALL
□ VEKI2.ES
□ ?tBSMML
■ OTHER—f

CHARACTERISTICS PERFORMANCE

LENGTH: 3750m (11.9')

DIAMETER: 30cm (1.0')

BASIS FOR LAUNCH 
Missile readied. 
Target s1qh t ed.

RANGE 8+km (5+ miles)

SPAN:

305kg (675#)

ALTITUDE:

SPEEO:

Line of sight, depends on launch 
altitude.

Supersonic

OTHER: OTHER:

3H FIRE/TRACK

J FIRE/ILLUMINATE

—] FIRE/OTHER PARTY 
—J TRKS. OR ILLUMINATES

FIRE AND FORGET

WEIGHT:

SYSTEM/SUBSYSTEM J nF^R.pr.AN
CONTRACTOR

OVERALL 
SYSTEM

Short range tactical air-to-surface missile for use 
against shipping and land targets. Saab-Scania

AIRFRAME Cylindrical body with pointed nose. Cruciform long 
chord wings and cruciform small tail fins. Saab-Scania

PROPULSION Single stage, prepackaged, storable liquid propellant 
rocket.

Volvo Flygmotor AB

GUIDANCE
I^To cOWirfcTbased upon~JCVStick moverent to alien the 
missile and target LOS. Missile tracked visually via Saab

FUZING Proximity fuze. Fo“enade

WARHEAD High explosive.

REMARKS Air-to-surface armament for the AJ37 Viggen and the SK 608/C versions of the 
SAAB IOS aircraft.

The RB05A typical attack begins with the aircraft approaching at low level 
(6O'-165') and at high speed. The aircraft navigation system then commands the pilot 
to climb to JLOOO ’ -15001, horizontal flight being resumed by switching in the autopilot 
altitude and attitude hold. As soon as the target is sighted, the pilot fires the 
missile, which positions itself, within 13$ seconds of launch, in front of the aircraft. 
The pilot then takes over manual control and steers the missile by means of a joystick, 
commands being transmitted over a radio link.

COSTSUSERS KEY DATES

Sweden present status: Operational 

ioc Early 1970‘s
Production completed
in 1977.

UNIT COSTS:

LAUNCH UNIT

QUANTITIES

TOTAL TO DATE
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The complete system consists of the missile, the fire control system, the starting box 
and the launchers. Targets may be detected by various means and is processed by 
the fire control system which give direction to the launchers. The missile is 
launched by twin solid rocket boosters which separate when expended. The missile 
climbs to cruise altitude and levels off under control of the precision autopilot. 
At an appropriate range, the active radar terminal seeker searches for the target. 
After target detection, control is taken over by the terminal guidance.

Both shipboard and land based installations have been developed. The RB08A 
is expected to be replaced in the mid-1980's by the RBS15 antishipping missile.

USERS KEY DATES COSTS

PRESENT STATUS: UNIT COSTS:

Sweden
IOC: 1967 LAUNCH UNIT:

Production ceased
in 1970. QUANTITIES

TOTAL TO DATE: AbOUt 100
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NAME SA66ER

designation AT-3. Mil iutka
MISSION | TRAJECTORY

QAIR-TO-AIH
GfejR-TOSUSfACf 
□$wACE TO AR 
■ SURFACE-TO-SURFACE

□ GRAWY/GllOE
■ BOOST/BDOST GllOE 
C BOOST SUSTAIN
□ BALLISTIC

SAGGER

LAUNCHED FROM
□ LAMO INSTAll-SOFT
□ SLO
□ SHIP
■ a/c Hel icopter-

■ V3BI.E IAIJNCEEH
□ TANK
■ MAM
□OTHER_________

DEVELOPER 
COUNTRY__
SERVICE
TARGETS

O ships
□ a/c 
□missies 
Chard install

Army

□ son INSTALL
■ VEHICLES
OfcfSCMNil
□ OTHER----------

CHARACTERISTICS |
LENGTH: 86cm (2.8') BASIS FO.R LAUNCH 

Target in sight.

PERFORMANCE

range Max: 3,000m (1.9mi)
Min: 500m (0.3mi)

DIAMETER 12cm (0.4')

span: 47cm (1.51)

weight 11.3kg (25#)

9 FIRE/TRACK

~] FIRE/ILLUMINATE

“I FIRE/OTHER PARTY 
—ITRKS OR ILLUMINATES 
~I FIRE AND FORGET

OTHER:

SYSTEM/SUBSYSTEM

OVERALL 
SYSTEM

AIRFRAME

PROPULSION

GUIDANCE

FUZING

altitude: Line of sight

speed Subsonic

OTHER:

DESCRIPTION CONTRACTOR

Manportable or vehicle mounted, wire guided, antitank 
missile. 

Cylindrical body with conical nose. Cruciform 2 part 
folding wings near rear.

Single stage solid propellant rocket motor.

Wire conwand to line of sight.

Contact.

USSR

USSR

USSR

USSR

USSR

WARHEAD USSRHigh explosive hollow charge.
Warhead weight: 2.7kg (6?)

remarks I The Sagger has been deployed in three modes: 1) Manpack missile carried in a 
fiberglass case which doubles as the launcher. The warhead is separate. Other 
components are a fire control unit containing the optical sight and control stick, and 
the batteries. Usually a 3 man team is deployed with 4 missiles which can be set up 
within 12-15 minutes. 2) Mobile vehicle - BMP armored personnel carrier, the BROM 
amphibious reconn car, and the BHD light tank. Vehicle installations include as many 
as 8 ready-to-fire missiles. 3) Helicopters - it is believed that the Sagger has been 
used with the MI-24 Hind helicopter.

The operator uses a 10X periscope sight to sight the target and keeps the missile 
on the target line of sight by appropriate movements of the control stick.

USERS

USSR
Afghan. 
Algeria 
Angola 
Bulgaria 
Czech.
Germany 
Egypt

Ethiopia 
Hungary 
Iran 
Li by a 
Mozamb. 
Vietnam 
Pol and 
Romania 
Syria

Uganda 
Yugo.

KEY DATES

present status: Operat iona1

ioc: First seen in 1965

—i_____
COSTS

UNIT COSTS:

LAUNCH UNIT:

QUANTITIES

TOTAL TO OATE:
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LAUNCHED FROM | , ,WJ. ~

EJ LAND INSTALL SOFT 0'ANX
□ sio Oman
□ SHIP OCTHxfl----------------
□ .vc ----------------------------

namf SANDAL
DESIGNATION “

MISSION | TRAJECTORY|

rjAlfl TO AIR □ JHAMTY/GlOE
□VR-TO SURFACE OhCLIST,'DOOS' GLOE
□surface -to-xr □ BOOST SUSTAIN
■ SURFACE-TUS'JHFACI ■ ballistic

SANDAL DEVELOPER------- __
COUNTRY____USSR
sERvicE__air Fo

targets

□ships
□a/c
□missi.es 
Cjhard install

8S0FT INSTALL.
VEHICLES

lara&Ls

CHARACTERISTICS
LENGTH: 22m (72*)

DIAMETER:! ,65lll (5.4‘)

.OAS.IS FOR LAUNCH 
Missile readied. 
Target and launch 
position inputed.

FTHTH

PERFORMANCE

RANGE: 1800km (1,120 miles)

ALTITUOE Ballistic - depends upon range

span: Unknown
WEIGHT: 28,000kg (61 ,700:^ SPEEO: Ballistic - depends upon range

CEP 1.9kmEstimatedOTHER: OTHER:

__ j FIRE/TRACK

FIRE/ILLUMINATE

FIRE/OTHER PARTY 
TRKS. OR ILLUMINATES

| FIRE AND FORGET
(1.2 miles)

SYSTEM/SUBSYSTEM OESCR.PTION CONTRACTOR

OVERALL 
SYSTEM Medium range strategic ballistic missile. USSR

AIRFRAME Slender cylindrical body with pointed nose. Tail 
flared to large diameter. Cruciform small triangular 
tail fins.

USSR

PROPULSION Single stage liquid propellant rocket engine. 
Nitric acid/kerosene fuel. USSR

GUIDANCE Early versions radio command. Inertial guidance 
since 1962. Jet vane steering. USSR

FUZING

WARHEAD Nuclear lmt. USSR

-------------- 1 The Sandal MRBM has been operational since the early 1960’s when t began 
to replace the Shyster, SS-3, missile. It was the first Soviet missile to use 
storable liquid propellants. The engine has four fixed thrust chambers fed by a 
common turbopump, and is a close relative of the Cosmos satellite first stage, 
booster engine. The weapon system includes some 12 vehicles and a 20 man launch 
crew. Most of the known Sandals are now deployed in Central Asia as a threat 
to China. It is expected that these will be replaced in the mid-1980's by the 
SS-20 missiles.

The Sandal is considered to be a semi-mobile system, although most 
deployed missiles utilize fixed sites.

USERS

USSR

KEY OATES

PRESENT STATUS Operational

IOC
First seen in 1961

COSTS

UNIT COSTS:

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE: Over 500 
deployed in Ceitral Asia
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RANGE:

NAME. . SARK . .
DESIGNATION SS-N-4

SARK DEVELOPER
coun tr v—|||SR-------------------------
SERVICE

MISSION TRAJECTORY| LAUNCHED FROM nv3B| f ,AmKfl TARGETS „
rKftFT INSTALL

HAIR TO AIR 
□AIRTOSUAfACf 
□ SUtf*CE-TO-AJR
■ SURfACt-TO-SLWACl

QGIMVITY/GUOE
□ BOOST/8Q0ST GUDE
□ BOOST SUSTAIX
■ BAlllSTlC

□ LAND ISSTAll SOFT □TAh%
■ sio Oman
□ ship Oother
□ a/c -------------------------------------

O SHIPS UVtHCKS
□ A/C CPfRSMsa
□ visits aurHfs^Xr.a.tegic
□haro install targets-----------

CHARACTERISTICS PERFORMANCE

DIAMETER:! ,8m (5.9‘)
ALTITUDE

mileslength 15.0m (49.2') „ BASIS FOR UAQNCII
Target, pgsi tlQn

Ballistic - depends on range
SPAN: No wings or finsQfire/track

2] FIRE/ILLUMINATE 

weight: 19,000-20,OOOkq |fire/other party
r«i onn aa —> TRKS. OR ILLUMINATES

£ FIRE AND FORGET

19,000-20,000kg
(41,800-44,000#)

OTHER:

SPEED Bal 1istic to 5.0 Mach

OTHER
SYSTEM/SUBSYSTEM

—---------------------- DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

First Soviet submarine - launched strategic 
missile. USSR

AIRFRAME Cylindrical body of 3 different diameters, smaller 
forward, with tapered transitions. Tapered nose section 
with rounded nose. USSR

PROPULSION
Solid charge boost out of launch tube, then 2 stage sto­
rable liquid rocket engines. (Some say solid). USSR

GUIDANCE Inertial guidance. USSR
FUZING

WARHEAD Nuclear warhead, lmt. USSR
REMARKS

Sark has been fitted into Z, G-l, H-l and Z-V submarines. The missiles are 
fitted vertically and extend from the keel to the top of the sail. Two or three 
missiles were installed in each submarine. The submarine must surface to launch 
Sark. Six solid charges propelled the missile out of the launch tube. The base was 
then jettisoned and the two-stage motors fired in succession.

USERS

USSR 
China

KEY DATES [

PRESENT STATUS: 0l)SO]ete with 

a few operational installations 
ioc possible.

About 1962

COSTS

UNIT COSTS

LAUNCH UNIT

QUANTITIES

TOTAL TO DATE
At minimum--38 subs were 
eouipoedwith 3 missiles each
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NAME SASIN
DFSIfiNATION SS-8

SASIN DEVELOPER
COUNTRY____ JSS.R________
service Air Force

MISSION | trajectory] LAUNCHED PROM] nvaBn( TABGeTS 1 n«.
□XR-TC-AIH
(JAIR -TO-SUM ACS 
"□surface-to-air
■ SUPFACi-TO-SURFACF

□ GRAVlTY/GUOF
□ eoosi/Biios: G'.ioe
□ eocsr sustain 
B BAiusnc

O LANO INSTAll-SOFT □TAhX
■ sio Dman
□ ship OOTHcH
□ A/C -----------------------------------

□ SHIPS □ VEBOES
□ a/C
□missus b(ilh(r—a.u-fl.teg
Chard install —La.rge.t.s----------

24.4m (80.0') RANGE: 10,500km (C500mi)

PERFORMANCECHARACTERISTICS 
Length:

DIAMETER. 2.75m (9.0')

BASIS FOR LAUNCH
Target .position inputed.

ALTITUOE:

SPAN: No wings or fins

weight: 63,600kg
(140,000#)

OTHER:_________________
SYSTEM/SUBSYSTEM

OVERALL 
SYSTEM

AIRFRAME

PROPULSION

GUIDANCE

FIRE/TRACK

__ FIRE/ILLUMINATE 

“I FIRE/OTHER PARTY
— TRKS. OR ILLUMINATES 
U FIRE AND FORGET

SPEED:

OTHER:

DESCRIPTION

Ballistic for range

Supersonic, Ballistic speed for 
range

Silo, or hardened site, launched Intercontinential
Ballistic Missile. 

Cylindrical body with sharply tapered nose. Forward 
third tapers to smaller diameter.

Two-stage, storable liquid, rocket motors.

Inertial.

COWTRACTOR

USSR

USSR

USSR

USSR

FUZING

WARHEAD Nuclear, one 5 - lOmt. USSR
remarks ] $0^ Sasins are emplaced in underground silos, others harden installations,

It is likely that all Sasins have been replaced the SS-16 through SS-20 series missiles.

USERS KEY DATES COSTS

USSR
present status qbsolete

'oc: First shown in 1964

UNIT COSTS:

LAUNCH UNIT

QUANTITIES

TOTAL TO DATE: 
combined 
Sasin.

Over 200
Saddler and
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LAUNCHED FROM | nM0Slt|AUKCHtR

□ LAND INSTALL SOFT OTANK
■ SHO □>«N
□ SHIP □OTHER-----------------
□ A/C ----------------------------

NAME____ SAVAGE_____

DESIGNATION SS-13

MISSION | TRAJECTORY

QAIRTOAIft 
3AIH-T0$URFACE 
□ SUVACE-TC-AIR 
■SURFACf-TO-SUVACE

□ GRAVITY.'GUCE
O EioosT/aousr shoe
□ BOOST SUSTAIN
8 ballistic

SAVAGE DEVELOPER_________
COUNTRY_ _ USSR.
service __ A
TARGETS |~~

□ SHIPS
OA/C 
QWSSIIES 
□haro INSTALL

Jr Force

□soft, install
(□vehicles

-targets--------
CHARACTERISTICS
LENGTH: 20.0m (65.6')

DIAMETER:! .7m (5.6* ) 

(First Stage)

Ko wings or fins

data,, ini: u led.

SPAN;

WEIGHT: 35,000kg(77,0004)

2] FIRE/TRACK 

—I FIRE/ILLUMINATE 

“I FIRE/OTHER PARTY 
-----'TRKS. OR ILLUMINATES 
| FIRE AND FORGET

PERFORMANCE |

RANGE; 8-10,000 km

ALTITUDE: Ballistic,

speed Ballistic,

(5,000-6,230 miles)

depends upjn range.

depends upon range.

OTHER;OTHER:
SYSTEM,SUSSYs7iiT| ^scmPTON

CONTRACTOR

OVERALL 
SYSTEM

Silo launched intercontinental ballistic 
missi1e. USSR

AIRFRAME Cylindircal cross section. Flared skirt at rear. Three 
stages, each of less diameter, connected by trusses. 
Pointed nose. USSR

PROPULSION Three stage solid propellant rocket motors. USSR

GUIDANCE Inertial guidance. USSR
FUZING

WARHEAD Single nuclear warhead - 1 MT. USSR

REMARKS :

Savage is the first Soviet solid fueled ICBM, and is considered to be 
roughly akin to Minuteman. Although 60 missiles have been deployed, development 
appears to have ceased by 1970. It is replaced by the SS-16. The upper two stages, 
with a different warhead, are thought to comprise the SS-14 Scapegoat, intermediate 
range, mobile, ballistic missile.

USERS KEY DATES COSTS

USSR
PRESENT STATUS; Being phased 

out.
IOC:

1968
First shown in 1965

UNIT COSTS:

LAUNCH UNIT;

QUANTITIES

TOTAL TO DATE:

About 60 known deployments.
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USSR_____________
Naw

□ <OFT INSTALL
□ •FHIClLS

mamp SAWFLY (MOD 1-2) SAWFLY MOD. 1/2 DEVELOPER 
COUNTRY 
SERVICE

DESIGNATION SS-N-6

MISSION ' TRAJECTORY| LAUNCHED FROM | e lAUNC|.£n TARGETS

□AIRTOAtR
3AIH TO SURFACE
□ SURFACE-TOAJR 
■SUHFACt TO SURFACE

□gravity/guoe
Z BOOST.’SIlCSr OllOE 
JBCUSI S.lSTAIN
■ bauisuc

O LAND INSTAtt-SOFT □ TAhX
□ SJLO Oman
■ SHIP no OOTHtfl. .

O SHIPS
□ A/C 
□missues 
□hard INSTALL0 A/C ------------------------------

CHARACTERISTICS

LENGTH: ] 3 . Qm (42.7')
Data for latest Mod.

BASIS FOR LAUNCH
Iarsfi-t data inputed.

DIAMETER: 1.80m (5.9* )

SPAN: Ko wings or fins FIRE/TRACK

PERFORMANCE

RANGE:

ALTITUOE:

SPEED:

3,000km (1,860 miles)

Ballistic- depends upon range

Ballistic-depends upon range

OTHER: OTHER:

__  FIRE/ILLUMINATE

FIRE/OTHER PARTY 
-----ITRKS. OR ILLUMINATES 
fl FIRE AND FORGET

WEIGHT: 19>00Qkg(41 >8g0^)

SYSTEM/SUBSYSTEM OESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

Medium range, submarine launched, strategic 
missile. USSR

AIRFRAME Cylindrical body with tapered to round nose. 
No wings or fins. USSR

PROPULSION
Two stage, storable liquid propulsion rocket engines. USSR

GUIDANCE inertial guidance. Accuracy is thought insufficient 
for hard tarqets. USSR

FUZING

WARHEAD Single nuclear warhead on the Mod I and Mod 2 Sawflys. 
Three MIRV's on Mod 3. USSR

REMARKS

The Sawfly missile system has apparently been designed specifically 
the nuclear Yankee class submarines. Some 34 Yankee class submarines have 
built; each containing 16 vertical Sawfly launch tubes. The missiles are 
apparently ejected by means of an integral submarine gas system. The firs: 
which comprises about 75?; of the total missile weight incorporates 4 canted 
The propellants are thought to be HgO^/UCMl.

for 
been

stage 
nozzles.

USERS COSTS

USSR
present status Operational 
but being replaced by the 
SS-N-8
l0c Entered service in

1968 - Mod 1
1974 - Mod 2
1974-75 - Mod 3

UNIT COSTS:

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE: About ] qqq
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characteristics |$ources vary wide ly 
LENGTH: (14-I7m)(46-56')

name SAWFLY, MOD 3 
DESIGNATION SS-N-8

SAWFLY MOD. 3 OEVELOPER
COU NTRY USSR______________
SERVICE Naw

MISSION TRAJECTORY| LAUNCHED FROM | nM0Bl£ lAUNC)ltR TARGET$ rSOFT INSTALL

QABTOAIR 
CjAIR-TO-S’JRFACE 
□ SURFACE-TO-AIR 
®SURFACE-TO-SL.»JAC£

ncwvin/ciioE
□ BOOST/SOUS I SUDS
□ BOOST SUS TAW
B BALLISTIC

□ LAND INSTALL-SOFT CjTAHK
□ sno Oman $.)b|nQt.jnp

□ a/c ------------------------

□ SHIPS C VEHICLES
□a/c □hrsonki x .
□missies B0THEa-Sr.rat.egic
Chard install —largftt.s--------

PERFORMANCE |

RANGE 6760 - 9170km
(4200 - 5700mi)

DIAMETER: J . 55 . 2. &U 

(5.4 - 6-6’)

No wings or fins

BASI$ FOR LAUNCH
Subraarinc-..a nd.target 
position imputed.

ALTITUDE: Ballistic for range
SPAN

weight: 23,000-40,000kg
(50,000-88,000#)

OTHER:___________________________
SYSTEM/SUBSYSTEM J

_J FIRE/TRACK 

J FIRE/ILLUMINATE

—1 FIRE/OTHER PARTY 
—ITRKS OR ILLUMINATES 
U FIRE AND FORGET

SPEED:

OTHER:

DESCRIPTION

Ballistic speed for range

CEP about 40,0m (130Q1)
CONTRACTOR

OVERALL 
SYSTEM

Long range, submarine-launched, ballistic missile. USSR

USSRCylindrical body with blunt nose and small taper aft.
AIRFRAME

PROPULSION Two stage, liquid propellant rocket engines. USSR

GUIDANCE Stellar inertial guidance with three MIRVs. USSR

FUZING USSR

WARHEAD
Nuclear,be1ieved to carry three MIRVs of megaton yield. USSR”

—----------- In the mid-seventies, the then Chairman of the USA Joint Chiefs of Staff
cited the Sawfly, Mod. 3 as exceeding by 3,000km (186nii) the range of any SLBM existing 
elsewhere. Since that time, the Sawfly has demonstrated ranges of at least 9,000km 
(56CCmi). This range, combined with its exceptional accuracy, makes its most formidable 
weapon.

The Sawfly is carried by the Delta submarine as shown:
Delta I - 18 boats - 12 missiles/boat
Delta II ->8 boats - 16 missiles/boat
Delta III - several - 20 - 24 missiles/boat

Even with the extremely large diameter of the Delta boat (the largest subrnerine built), 
the missile length extends into the sail.

USERS

USSR

KEY DATES

PRESENT STATUS: Operationa]

IOC:

First tests 1971
Operational 1977-1978

COSTS

UNIT COSTS:

LAUNCH UNIT.

QUANTITIES

TOTAL TO DATE:

Estimate 500
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SAWFLY MOD. 3
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Ono of four Doi to 2 ballistic mlwlte uibms- 
rtnoa In the Soviet fleet I* shown (Above ) 
under way The Dolts 2 boats are ««ch 
•quipped with 16 launch tubes lot the 
SS-N-8 SLBM, which carries a single reentry 
body with a 0.3-mogato.n yield and CEP of 
0.64 naut. ml. at a range of approximator 
6.000 naut. ml.
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PERFORMANCE

NAME SCALEBOARD
DESIGNATION SS-12

SCALEBOARD DEVELOPER ____ _________________________
COUNTRY U.S.SB------------------------

service. Armv
MISSION TRAJECTORY| LAUNCHED FROM | TARGETS 1

□airtoair
_JuIR-TO-S'.IAFACE
□ SURFACE-TO-AIR
SsunrACE-TO-suRfAtt

□ GRAVITY.-GUDE
□ roost/boost sue-
□ BOOST SUSTAIN
S BALLISTIC

■ LANII INSTALL SOFT OTANK
O silo Oman
□ ship □other
□ a/c —--------------------------

□ships ■ vehicles
□a/c ■personnel
□ MISSILES □ OTHER
■hard INSTALL ------- —----------------------

CHARACTERISTICS |

LENGTH; 110ll (36.0') range 800km (500 miles)

DIAMETER: 1 .00m (3.3' )

. BASIS FOR LAUNCH 
Missile readied 

and-Jaun&b- 
.position ijip.u.te.aZ

span No wings or fins

WEIGHT; 7,000-8,000kg
(15,400-17,600$)

OTHER:__________________________
SYSTEM/SUBSYSTEM |

3 FIRE/TRACK

FIRE/ILLUMINATE

I FIRE/OTHER PARTY 
—JTRKS OR ILLUMINATES 
® FIRE AND FORGET

altitude: BaniStic . depends upon range

speed Ballistic - depends Lpon range

OTHER;

DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

Land mobile, short to medium range ballistic missile. USSR

AIRFRAME Cylindrical body with pointed nose. No wings or fins. USSR

PROPULSION

GUIDANCE

Single stage storable liquid - possibly RFNA/1JDMH.

Strapdown inertial guidance for correction of ballistic 
course.

USSR

USSR
FUZING

WARHEAD

REMARKS [

Nuclear/therir.onuclear. Megaton range.

As with the Scud B and C, the Scaleboard is installed on the 8 wheeled 
MAZ-543 transporter/launcher. But, unlike the Scud, the Scaleboard is enclosed 
in a ribbed, split casing which is elevated with the missile.

USERS KEY OATES COSTS

USSR

present status Operational. 
Still being produced in 1977. 
IOC: First reported in 1967.

UNIT COSTS

LAUNCH UNIT

QUANTITIES] 

TOTAL TO DATE:
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SCAPEGOAT/SCAMP

□ SJH INSTALLOxehicus
KSVrategic

Hargets

LAUNCHED FROM] lAlMKR

□ lAND IhSTAll-SOH OTAhX
□ sio □man
□ ship Ooth:-h------------
□ a/c-------------------

mamp SCAPEGOAT/SCAMP
SS-14 DESIGNATION J

MISSION | TRAJECTORY 1

□X.’-TOAJA 
□AIR-TO-SUS=AC£ 
□ SURFACE TO AIR 
■SURFACE-TC-SUHFACE

nUHAVTY/G'.Ol
□ BOOST/BOOST GUOL
□ &OCST SUSTAIN 
B BALLISTIC

CHARACTERISTICS ]

LEN0,H; io-sm (3S_4')
, , ., .. vand_r-eadied..__ Target

diameter: Max. 1.4m (-.6 knd,launch position
-data inputed ■  

span: Ro wings or fins [fire/track

FIRE/ILLUMINATE

weight: 12,000kg (26,500j? ) Dtrhs.^r^llumhIates 

^FIRE AND FORGET

PERFORMANCE [

RANGE:

ALTITUDE

speed.

DEVELOPER
COUNTRY___U?>R
SERVICE,
TARGETS

□ships 
□a/c 
□missus 
□hard install

4,000km (2,500 miles)

Ballistic - depends upon range

Bal 1istic - depends upon range

CEP 2.0kmOTHER: OTHER (1.2 mi Ies)
SYSTEM/SUBSYSTEM

_ . --------------------------------- I DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

Mobile intermediate range, ballistic missile
USSR

AIRFRAME Cylindrical 1st stage tapering to large diameter at 
tail, and to smaller diameter 2nd stage. Pointed 
nose. Truss connection of 1st and 2nd stages. USSR

PROPULSION Two stage solid propellant rocket engines. USSR

GUIDANCE Inertial. USSR

FUZING

WARHEAD May be the same 1MT warhead used in SS-13, though some 
suggest a smaller size. USSR

REMARKS
Scapegoat is the NATO name assigned to the SS-14; Scamp is assigned to the 

total mobile weapon system. The SS-14 is carried inside split container on a 
modified IS-3 tank chassis with 8 road wheels forward and aft. For launch., the 
missile, in its container, is jacked to a vertical position, the container is 
opened, and then lowered back to the chassis leaving the missile ready to launch. 
This missile is said to be largely deployed in the eastern regions of the Soviet 
Union.

USERS KEY DATES COSTS

USSR
present status Operational UNIT COSTS:

l0C: First seen in 1967 LAUNCH UNIT

QUANTITIES

TOTAL TO DATE:

Over 100 units deployed.
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SCARP

LAUNCHED FRQK. | QM0BtE lAUWH£R

□ -ANO INSTALL SOFT OTASX
M silo Oman
□ ship □other------------
□ a/c --------------------

MA.MF SCARP
DESIGNATION . -9, Mods 1-5

MISSION trajectory]

□AIR-TO-AIR 
TO-SURFACE

□SURTACe-TO-AA
■ SUHFACE-TO SURFACE

QGRAWTY/OUOt
OocosT/eoosr glide 
□ BOOST SUSTAIN 
I BALLISTIC

characteristics | Data for Mod 2 - See Remarks 
BASIS FOR LAUNCHLENGTH: 36tn (]]8.T)

Missile readied 
laLgeS-anrUunch 

zosit'.on mputeo.DIAMETER 3.2m (10.1 1 )

DEVELOPER 
COUNTRY— 
SERVICE 
TARGETS !

□ships
□ a,C 
□MISSILES 

_______________□hasp wstaii 
PERFORMANCE |

RANGE: ]2,000km (7,450 mi 1es)

—=

□SJFT INSTALL
□ \EHICLES

£;THK.A^tratesi.<
largetc

altitude Ballistic - depends upon range
2) FIRE/TRACK 

J FIRE/ILLUMINATE

□ FIRE/OTHER PARTY 
TRKS OR ILLUMINATES 
fl FIRE AND FORGET

span: No wings or fins
speed Ballistic - depends upon range

WEIGHT: 190,000kg
(419,000?)

OTHER: (,6 miles)OTHER:
SYSTEM/SUBSYSTEmJ DESCRIPTION

CONTRACTOR

OVERALL 
SYSTEM

Silo launched, intercontinental ballistic missile. USSR

AIRFRAME
Cylindrical body with nose tapering to smaller 
diameter, then rounded. USSR

PROPULSION Three stage liquid rocket engines. USSR

GUIDANCE
Inertial USSR

FUZING

WARHEAD
Nuclear: Mod 1 (20-25mt), Mod 2 (18mt), Mod 3 
(unknown) Mod 4 (3 - 5 mt). MRV's Mod 5-Antisatel 1 it.e USSR

REMARKS |

Although the SCARP was first 
underground silos commenced in 1965, 
outstanding performance. Five SCARP

shown to the public in 1967, development of the 
and monitored flight tests in 1963 implied 
modifications are known.

Mod

Mod

Mod

20mt warhead, 

with 18mt warhead.

Mod

1 - Original missile with

2 - Main production model
3 - Depressed trajectory and Fractional Orbital Bombardment Sys:em 

model to reduce radar warning time. Apparently primarily 
developed for testing purposes; none are known to be operational.

4 - Apparently a test vehicle for a three MRV missile. None are known 
to be deployed.

Mod 5 - Used for an antisatellite test role.
USERS KEY OATES COSTS

USSR
PRESENT STATUS:
Some operational but being 
r^glaced by the SS-18.

First shown in 1967

UNIT COSTS

LAUNCH UNIT

QUANTITIES

TOTAL TO DATE:Maxinurn of

about 300 deployed.
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PERFORMANCE

NAME SCUD A SCUD A DEVELOPER --------------------------------------

DESIGNATION SS-1B COUNTRY UJ>SK 
service Army

MISSION | TRAJECTORY| LAUNCHED FROM j -MCai£ lAUNCrtfs TARGETS
■'OFT INSTALL

QAIRTOAIR 
QaIR-TOSURFACC
□ St-RFACETO-AIR
■SURFACE-TO-SURFACE

□ liRAVlTY/GLIDE
□ iJOST/CODST GLIDE
□ BOOST SUSTAIN 
ft BALLISTIC

E LAND WSTAll SOFT OlANK
O suo Oman
□ship □oihfr
□ a/c ----------------------------

□ SHIPS ■ VEHICLES
□ A/C ■PPSOMEL .,-
□missiles BcTtijH-ArJJ 11 ery
□hafo install -Targets------------------

CHARACTERISTICS |
LENGTH 10.8m (35.0 1 )

DIAMETER: 85cm (2.8')

SPAN: 2.08m (6.8')

weight 4500kg (10,000#)

OTHER:________________
SYSTEM/SUBSYSTEM j

BASIS FOR LAUNCH 
. Missile readied.__
. Firing position 

and target position 
i npu ted, ~

H FIRE/TRACK 
5«Offi?tion ■

I fire/other party 
—J TRKS OR ILLUMINATES 
^FIRE ANO FORGET 

with less accurac.c

DESCRIPTION

RANGE: 130km (80 mi)

(up to twice above range has been claimed) 
altitude: Ballistic - depends upon range

speed Ballistic - depends upon range

OTHER:

CONTRACTOR

OVERALL 
SYSTEM

Battlefield mobile surface artillery missile USSR

AIRFRAME Slender cylindrical body with pointed nose. 
Cruciform swept, cropped, tail fins USSR

PROPULSION Single stage storable liquid rocket engine. USSR

GUIDANCE

FUZING

WARHEAD

REMARKS

Ballistic with radio command corrections during the 
launch -phase----- Jet vane steering----------------------------------

Tactical nuclear or high explosive.

USSR

USS?

The Scud A is carried on a fired from a JS-3 tracked vehicle. Each JS-3 
carries a single missile, and is equipped with an elevating cradle to raise the 
missile to the vertical firing position. Soviet reports suggest that at least 
one hour is required to prepare the missile for firing--the time being spend in 
surveying the site, fueling the missile, and generally preparing for launcn.

It is understood that the launcher/transporter vehicles can be reloaded 
in the field.

USERS KEY DATES COSTS

USSR
Buigaria
Czechoslovakia
East Germany
Egypt
Hungary
Iraq
L i bya

Poland 
Romania 
Syria

present status Superseded in 
USSR service. Operational •' 
^gge satellite countries.

First seen in 1957.
10C about 1959

UNIT COSTS:
in

LAUNCH UNIT:

QUANTITIES 

TOTAL TO DATE:
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name SCUD B/C
designation SS-1C/SS-1C Mod

SCUD B/C DEVELOPER. 
COUNTRY 
SERVICE

MISSION I TRAJECTORY| LAUNCHED FROM ■ M03LE LAUNCHER
TARGETS j

QAIH-TC-AJR nGRAVlTY/GUOE ■ LANO INSTALL SOFT □tank □ships
□AJR-TO-SURFACE □ eOOST/BOGST GLIDE □ SHO □van □ a/c
□SURFACE-TOAJR □ 600$: SUSTAIN □ SHIP OOTHEH .. . . Ov,issues
■ S'JRFACF-TCISURFACE ■ BALLISTIC O A/C □ hard install

USSR
Army

■ SOFT NSTALl
■ VEHICLES 
SSSWtillery 

"Targets

CHARACTERISTICS |

LENGTH: ] ] . 25(0 ( 3 7.0 1 )

DIAMETER:85cm (2.8')

BASIS FOR LAUNCH
Jlissile readied..-----
JkcgeVand- launch... 
position inputed.

PERFORMANCE |

RANGE: 290km (180 mi)

ALTITUDE Ballistic - depends upon range

span: 2.08m (6.8*)

WEIGHT: 6300kg (13888#)

OTH ER:_________________

SYSTEM/SUBSYSTEM

2] FIRE/TRACK 

FIRE/ILLUMINATE

FIRE/OTHER PARTY
—Itrks. OR ILLUMINATES 

FIRE ANO FORGET

SPEED:

OTHER:

DESCRIPTION

Ballistic - depends upon range

CONTRACTOR

OVERALL 
SYSTEM

Battlefield mobile surface-to-surface artillery missile. USSR

AIRFRAME Slender cylindrical body with pointed nose. 

Cruciform swept, cropped tail fins.
USSR

PROPULSION Single stage storable liquid rocket engine. USSR

GUIDANCE Strapdown inertial corrections to ballistic 
trajectory. Jet vane steering.________ USSR

FUZING

WARHEAD Tactical nuclear or high explosive. USSR
REMARKS |

The Scud B first appeared on the same JS-3 transporter/1auncher, but in 
1965 it became identified with the MAZ-543 8 wheel transporter/launcher. The 
latter is lighter, faster and more refined.

A variant of Scud B referred to as Scud C, is known to exist with the 
following estimated characteristics:

Length = Approximately 12.2m (401)
Diameter = 1.0m (3.3')
Weight = 10,000kg (22,000#)
Range = 450km (280 mi)

USERS

USSR Romania
Bulgaria Syria
Czechoslovakia
East Germany
Egypt
Hungary
Iraq
Libya
Poland

KEY DATES

present status Operational

ioc: First seen in 1962

COSTS

UNIT COSTS:

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE:
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CHARACTERISTICS

SEACAT/TIGERCAT SEACAT/TIGERCAT developer Short Brothers .

DESIGNATION GWS-20 COUNTRY 
SERVICE N<

mj Lveu Mnuuuiii

MISSION ' (trajectory| LAUNCHED FROM □MOBLE LAUNCHES
TARGETS [

□ SOFT INSTALL
D AIR-TO-AIR 1 □GfuvinvGim 3 LAND INSTALL-SOFT □task 3 ships □ VEHICLES
3.MR-T0 SilDFftCi ? tO©50$T'8'J0SI Gill): S SILO □van ■ A/C □personnel
■ SUAFACE-miVL 1H BOOST SUSTAIN □ SHIP OOTHER ■ V,ISSUES □ OTHER
GjSUP'ACE-TO SURFACt | □ 3AU STIC □ a/c ; :hAR[) INSTALL

PERFORMANCE

BASIS FOR LAUNCH
Sight on target. range 5.2km (3.25 miles)LENGTH: j

DIAMETER 19cm (,6')

SPAN: 65cm (2.1‘)

WEIGHT: 63kg (139#)

OTHER:_____________
SYSTEM/SUBSYSTEM ]

fl FIRE/TRACK

! j FIRE/ILLUMINATE

I FIRE/OTHER PART/ 
—'TRKS OR ILLUMINATES 

FIRE AND FORGET

altitude: To 4600m (15,000‘)
Min. 2m

OTHER:

speed: High subsonic

CONTRACTOR

OVERALL 
SYSTEM

DESCRIPTION
___  * ■z. ~ , _______J____________ _ ______________ •>-t
ShipboardHand land based) point defense SAM/SSM missile 
system. : ,

Short Brothers,
K. Ireland

AIRFRAME
Generally cylindrical with flattened sides toward a 
pointed nose. Cruciform swept wings midbody and 
rectangular tail' fins. Short Brothers

PROPULSION

GUIDANCE

FUZING

WARHEAD

Dual thrust solid propellant.
Radio command to line of sight using (1) Direct 
optical (2) TV optical or (3) Radar tracking.
Height - control- aVailahlp. _z-----------------------Z_
Proximi ty .and contact..

High explosive blast.

Imperial Metal 
Industries 
Short-Optical .

REMARKS

The Seacat system was initially developed with a binocular optical sight and 
an operator’s joystick to generate missile commands. Subsequently semi-automatic 
variations have been developed using various radars Including Sperry, Contraves, San 
Giorgio, Signaal and Marconi. The launcher, initially 4-inissile, has been redesigned 
as a 3-missile for use on the smaller naval vessels. The latest modification 
incorporates a height control device to permit use of the missile in the surface to 
surface role or against sea-skimming targets. The land-based variant Tigercat, which 
utilizes the same missile, has been modernized to permit integration with radar as a 
button-on system.

USERS KEY DATES COSTS

U.K. Libya present status: Operational UNIT COSTS:

Argentina Malaysia
Australia New Zealand l0C: Seacat 1964 LAUNCH UNIT:

Brazil 
Chile

Nigeria
Qatar

Tigercat 1973
QUANTITIES

W. Germany Sweden TOTAL TO DATE: AbOUt 4,000
India Thailand
Iran Venezuela
Jordan
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SEA DART 
LAND DART

name_S£A OART/LANfi._fiARI— 
DESIGNATION GWS 30, MK 1 -2

MISSION TRAJECTORY| LAUNCHED FROM |nM05lflAmR

□air-to-air 
□AIR TO-SURFACE
■ SURFACE-TOAJR
■ SURFACE-TO-SURFACE

□ GRAVlTY/CUOE 
DeOOST/WOST GUDE 
■ BOOST SUSTAIN
□ SMUSTIC

□ LANll IXSTAll SOFT CTANK
□ $uo Oman
■ SHIP DOTHER
O A/C ----------------------------------------

developer Bri ti sh Aerosga^ 
counrRY_Great Britain_____
SERVICE Nav 
TARGETS ’

B SHIPS
■ A/C
■ vssnts
□hard INSTAll

□ SOFT INSTAll
□ VEHICLES 
□PERSONNEL
□ OTHER-----------

CHARACTERISTICS |

LENGTH: d

OIAMETER:

BASIS FOR LAUNCH. 
Target deslgnaAion, 
and -TIR on target.

SPAN: 91Cffl (3.0')

WEIGHT: 550kg (1210?)

[~~| FIRE/TRACK

| FIRE/ILLUMINATE

□ FIRE/OTHER PARTY 
TRKS OR ILLUMINATES

□ fire AND FORGET

PERFORMANCE

range. 30km (50 miles) Oepends on
Min^y^faO miles)

ALT,TUDFMax. 25,000m (82,000')
Min. 30m (98')

SPEED 3.0 Mach

OTHER:
SYSTEM/SUBSYSTEM CONTRACTORDESCRIPTION

OTHER:

OVERALL 
SYSTEM

Long range shipborne air defense missile for aircraft and British Aerospace,
nissile targets. Can be used for ship targets. Dynamics Group

AIRFRAME Cylindrical body with larger diameter booster motor at 
rear. Nose ramjet intake with 4 antennas on rim. 
Cruciform stub wings and small tail fins (missile) British Aerospace

PROPULSION Solid propellant booster (2.5 sec. burn). Odin ramjet 
sustainer.

Booster - IMI 
Ramjet-Rolls Royce

GUIDANCE Semi-active radar guidance using type 909 Target 
Illuminating Radar.

Marconi-TIR, IMI 
Ramjet* Sperry-cc,

FUZING >roximity fuze - air targets. ^—*7

WARHEAD
High explosive, fragmentation with externally grooved 
casing

REMARKS |

' The missile is launched from twin deck launchers with fully automatic 
magazine handling and loading. The target is detected by the ships surveillance radar 
and layed-off to the target illumination radar. After launch, guidance is by means 
of semi-active CW homing (K band) which is relatively weather resistant. The 
missile utilizes a proportional navigation intercept and responds quickly to small 
changes in target position.

British Aerospace and Marconi Radar Systems are jointly offering a light­
weight canister launched version as a multirole weapon against aircraft, missiles 
and ship targets (4 canisters/missiles on ready for launcher).

The Sea Dart is installed on the type 42 and 82 British destroyers and the 
type 42 Argentinean destroyers.

USERS KEY DATES COSTS

present status Operational UNIT COSTS:

Great Britain
Argentina IOC: 1968

1982
Mark I
Mark 2

LAUNCH UNIT:

QUANTITIES

TOTAL TO OATE

About 1,000
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SEA EAGLE

□ IANR INSTALL SOFT QTANK
□ SILO
■ ship P5T
■*/c P3T

ivamf SEA EAGLE
DESIGNATION ^T/?5T ___ _

MISSION j TRAJECTORY]

□ AJR-TOA'R
■A R-T0-SURFACK 31 
□SURFACE TO AR dct 
■ SURFACE TO-SUFFAu

□ rtPAVlTY/GLOE 
□eoosT/eoosi glide 
■ WW SUSTAIN
□ 3M-.SIIC

LAUNCHED FROM | qm0Si( lAl,NCH(fi
z. .t
□van
□other.

CHARACTERISTICS
LENGTH? TTOffi-Q3.1 ' ) BASIS FOR LAUNCH

Missile., activated
DIAMETER: 40cm (1.3’)

Target relative

SPAN:
1.19m (3.9')

WEIGHT: 830kg (1826#)

□
2J FIRE/ILLUMINATE

□ FIRE OTHER PARTY 
TRKS OH ILLUMINATES

OTHER;200kg (440--)wa rhead"FinE AND F0RGET

developer British Aerospace 
couNTRY-Great. Britain_____
service Air-force =
TARGETS

■ SHIPS
□a/c
□ MISSILES
□ •IARD INSTALL

□ SOFT INSTALL
□ VEHICLES
□PERSONNEL 
□OTHER----------

PERFORMANCE |

range: More than 100kg (62 miles) 
Very short minimum range

AtriruoE:Sea skimming

speeo: 0.4-0.9 Mach at. sea level

0THER.Cari be launched as low as 30m altitude
SYSTEM/SUBSYSTE^ DESCRIPTION

CONTRACTOR

OVERALL 
SYSTEM

Active radar, sea skimming version of the ASM 
Martel for A/C launch (P3T), or ship launch (P5T).

ritish aerospace 
lynamics Group

AIRFRAME Cylindrical body with rounded nose. Swept cruciform 
wings at midbody and tail surfaces slightly behind wings. British Aerospace

PROPULSION
P3T - no boosters.

TRI 60 turbojet. P5T - 2 solid propellant boosters Microturbo

GUIDANCE Inertial guidance and radar altimeter midcourse 
active radar terminal.

Mid-British Aero/ 
Plessey, Term.-Mar

FUZING Impact.

WARHEAD High explosive (aluminized ROX-TNT) in advanced 
alloy case. 8ARDE-

remarks | Missile is designed to be launched by the Buccaneer, Sea Harrier and Tornado 
aircraft. The missile is dropped from the aircraft prior to ignition; ram air pressure 
revs up the turbojet for ignition. The Sea Eagle then descends to sea skimming height, 
for cruise at about Mach 0.85. Miminum range is limited only by the time required for 
the guidance to settle down and the warhead to arm. Advanced signal processing 
techniques of the radar altimeter outputs permit cruising at just above the spray. 
The missile may be programmed to fly a dogleg approach to improve deception. During 
the last 15km or so, the missile is guided by its active radar (a momentary popup to 
altitude may be used earlier to provide a terminal guidance update to the inertial 
system). The missile is designed to hit near the waterline; a dished front face to 
the warhead ensures penetration at shallow grazing angles. The P5T is the ship-launched 
version of Sea Eagle. It utilizes two side-mounted boosters to provide the speed for 
ramjet ignition. It comes in a combined container/launcher, which is mounted in groups 
of 4 on the light-weight Sea Dart launchers.

COSTSUSERS KEY DATES
Great"1 Britain present status: ueveiopment

(Offered to West German IOC 1984
Navy and Italian Air Force)

UNIT COSTS

LAUNCH UNIT:

quantities! 

TOTAL TO DATE:
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CONTROL
ELECTRONICS
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SEA KILLER

LAUNCHED FROM | Qvfien£ lAUNCHER

□ I Al. 9 ISSTALL-SOFT QTANK
□ SILO
■ ship
,A,C Helicopter

name SEA KILLER
designation Mark 3
MISSION TRAJECTORY

□AIR-TO-AIR
■a ■ TO-SURf ACS 
□S'JRFACc-TO-AJR 
■SUF'ACt-TO-S'JRFACL

□ GRAvirr/cuot
□ 80DST/800ST GLII1E
■ EOOST SUSTAIN 
OSALU^TIC

DEVELOPER 
COUNTRY_ 
SERVICE

J&ly 
avy

Omak 
O0TH(8,

TARGETS

■ SHIPS
□a/c 
□missiles 
□hafo INSTALL

□son. ISSTALL
□ vehicles 
OPERSONSEl 
□OTHER----------

CHARACTERISTICS | 

length: Mark 2
4.70m (15.4')

DIAMETER: 20.6cm (.7')

BASIS FOR LAUNCH
Tarqpt. acquired and 
tracked.m ssiTe 
readied.

PERFORMANCE

RANGE:25km (15 miles)
Minimum: est. 6km (4 mi)

ALTITUDE: Sea skimmer 3-4m (10-13')

SPAN: 1.01m (3.3*) FIRE/TRACK

weight: 300kg (660#)

□
SPEED 900km/h (560 mph)FIRE/ILLUMINATE

FIRE/OTHER PARTY 
TRKS OR ILLUMINATES 
FIRE AND FORGET0THER W/H 70kg (154#) OTHER

SYSTEM/SUBSYSTEM ] ^SCRIPTI0N
CONTRACTOR

OVERALL 
SYSTEM Medium range ship-to-ship and air-to-ship missile. Sistemi Electronic

AIRFRAME
Slender cylindrical body with pointed nose. Cruciform 
wings at midbedy and rectangular cruciform tail 
surfaces.

Sistel

PROPULSION
Two stage solid propellant rocket motors. Booster 
(SEP299) 1.6 sec burn; sust. (SEP 300) 73 sec. burn. SEP

GUIDANCE Radar beam riding with radar altimeter plus command 
if required. Backup optical guidanee. Sistel

FUZING Contact and proximity.

WARHEAD High explosive semi-armor piercing.
REMARKS

The Sea Killer can be launched from fixed deck launchers on a trainable, 5 
round, multiple launcher. It is designed to operate with existing X band, conical scan, 
tracking radars and shipboard computers. Ko launch crew or shipboard maintenance is 
required. After launch the missile is automatically directed onto the tracking radar 
centerline and rides the beam to the target. A radar altimeter controls altitude to 
2-5 meters. In heavy ECM conditions, the missile can be guided optically through radio 
link commands.

Sea Killer is the basis for two Important weapon systems: Marte and Mariner. 
Marte is a helicopter launched stand-off anti-ship missile system for the Agusta/Sikorski 
SH3D helicopter. System components are the tracking radar, a missile control console, 
guidance computer, a command link, optical tracker with joystick, pilot display, and the 
Sea Killer/Marte missile. Mariner is the shipborne version of Marte. A supersonic 
version, Mark 3, is being considered.

KEY DATES COSTS

Italy
Iran

PRESENT STATUS:

Operational
IOC:

Approximately 1974-MK 2

UNIT COSTS: 

$250,000 
LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE:

Approximately 500 MK l-2s
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name—SEA SKUA
SEA SKUA developer__ British Aerospace

. k.vniz 1 In it* nd ZinnrlAin
DESIGNATION SERVICE Navy
MISSION 1 TRAJECTORY | LAUNCHED FROM | n MOffll£ lAUNC(tfR TARGETS

□ SCFT INSTALL
□ VEHICLES 
OfERSONNEl
□ OTHER

□AIR-TO-AIR
*AIP. TO-SURFACE 
□surface-to-air 
□SURFACE-TO-SURFACE

□ GRAVITY/6U0E
□ ooost/boost Glioe
■ eocsr sustain
□ BAlllSTlC

O IAK0 WSTAU-SOFI QTANK
□ sto Oman
□ $H1P □ OTHER
■ a,<c Helicopter--------

■ SHIPS 
□a/c 
□missiles 
□HARO MSIAl

CHARACTERISTICS
LENGTH: 2.50m

DIAMETER: 28CITI 

span: 61cm (2.

WEIGHT: 204.5kg

OTHER: Warhead

(8.2 ' ) BASIS FOR LAUNCH
Target illuminated,

(0.91)

0‘) | ] FIRE/TRACK

H FIRE/ILLUMINATE

(4AO*\ 1 1 FIRE/OTHER PARTY
|-----1 TRKS OR ILLUMINATES
r~l FIRE ANO FORGET 

about 30 teW

PERFORMANCE

RANGE: 24km (lSmi)
Min. 3.4km (2mi)

altitude: Launch altitude to sea skimming

speed: High subsonic

OTHER:
SYSTEM/SUBSYSTEM |

DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

Frigate long range, self defense system against missile 
carrying boats. Launched from the RN Lynx helicopter.

British Aerospace, 
Dynamics Group.

AIRFRAME
Long cylindrical body with forward section of larger 
diameter and rounded nose. Cruciform surfaces near 
nose and at tai 1.

British Aerospace

PROPULSION
Two stage solid propellant rocket motor, booster and 
sustainer. IMI

GUIDANCE
Semi-active radar 
Seaspray radars.

homing. Target illuminated by 
Radar altimeter for altitude control.

FUZING Contact.

WARHEAD High explosive.

bcmarks [ Sea Skua is designed t0 provide naval formations with self defense ayairisl 
missile carrying patrol boats. By the use of its naval Lynx helicopter, the formation 
will have over-the-horizon detection capability, and be able to provide standoff launch 
ranges which will minimize return fire. Target detection is carried out by visual, 
radar or ESM techniques in conjunction with the Decca TANS tactical navigation system. 
The pilot will then switch to the tracking mode and select one of four sea skimming 
altitudes based upon sea state, a pre-programmed or radio command instruction will 
establish the terminal guidance manuever.

USERS

United Kingdom

KEY OATES

present status: Operational

'oc. 1980-1981

costs |

unit costs S40.000/round
1980 $s

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE: About 250
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TARGETS

□ SH:-S
■ A/C 
□MISSILES 
□HAfiO INSTAll

SEASLUG SEASLUG
DESIGNATION MK UL_2-------------------

MISSION | TRAJECTORY1 LAUNCHED PROM | n,MOBILE LAUNCHER

□air-to-air
□AIR-TO-SURFACE
■ SURFACE-TO-AIR
□ SunFACE-TO-SURFACE

□ GRAViTY/GUOF
□ BCOST/BOOSF fil’OE
■ boost sustain
□ ballistic

□ LAND .MSTALL-SOFT QTAWS
□ SLO OMAN
■ SHIP □other
□ A/C ----------------------------------------

PERFORMANCE !

nANGE 45km (28mi)

qpvmappr British Aerospa~ce 
country Uni ted. Kingdom____
service. Navy 

□ SOFT INSTALL
□ vehicles 
□personnel
□ OTHER---------- iZ'

CHARACTERISTICS |

LENGTH:6.0m (19.7')

DIAMETER: 41cm (1.3* )

BASIS FOR LAUNCH 
tracking radar-or. 
tar-get-.- ------------------

ALTITUDE 15,000m (50,000')

span: 1,44m (4.7') [ | FIRE/TRACK

d FIRE/ILLUMINATE

□ FIRE/OTHER PARTY 
TRKS OR ILLUMINATES
FIRE ANO FORGET

SPEED Supersonic

OTHER:
Warhead:

other: 135kg (2

WEIGHT:

SYSTEM/SUBSYSTEM neer r.pt.dn CONTRACTOR

OVERALL 
SYSTEM

Long range, beam riding, ship air-defense missile. British Aerospace 
Dynamics Group

AIRFRAME Cylindrical body with pointed nose. Cruciform wings 
and tail surfaces. Four jettisonable strap-on boosters 
attached to forebody.

British Aerospace

PROPULSION Four solid propellant jettisonable boosters. 
Single stage solid propellant sustainer

Booster IMI 
Sustain er I CI

GUIDANCE Radar beam riding. Type 901 tracking and illumination 
radar. GE/Sperry

FUZING Proximity. EMI

WARHEAD High explosive with proximity fuze.

REMARKS

USERS

Seaslugs are fired from a twin launch ramp launcher which is fed auto­
matically from a below deck magazine. Targets are detected at long ranges by 
the surveillance radars (RN Type 967 is typical) and transferred to the 
tracking radar which tracks the target and aims the launcher. The missile is 
fired when the target comes within range. The Mark 2 Seaslug has longer 
range and better performance against low level targets. No modifications to 
the Mark 1 shipboard equipment is required for the Mk 2.

United Kingdom

KEY DATES

present status: Operational

,oc 1961 Mark 1
? Mark 2

COSTS

UNIT COSTS:

LAUNCH UNIT

QUANTITIES

TOTAL TO DATE:

237



SEASLUG
tviozTfitt

238



5km

mamP SEA SPARROW
DESIGNATION _RIUz2HZM___________

SEA SPARROW developer Raytheon-----------------------

COUNTRY
SERVICE Naw

MISSION trajectory) LAUNCHED FROM j |-|M0IMlE LAUNCHER TAflGETS OS0FT INSTALL

QAlR-TOAlft 
3LIRT0-SIJRFACE 
■SURrACE-TOAIR 
□SURFACETO SURFACE

QGRAV.TY/GLIC-
Q BOOST/BOOST GUOE
■ BOOST SUSTAIN
□ BAlllSTlC

O IASO NSTAU-SOTT OTANK
□ Sto Oman
■ SHIP OOTHER
□ A/C -------------------

□ships Ovewcles
■ A/c □persomnei
■missiles OOTHER-------------------------
Oham install. ---------------------------

CHARACTERISTICS I PERFORMANCE

esRANGE: 
s

LENGTH: 3.65m

c

DIAMETER: 20cm (.66')

SPAN: 1.0m (3.3’)

228kg (503$)

Shipps radar acquire 

»nWfe 

..missile.  
| [FIRE/TRACK 

| FIRE/ILLUMINATE 

□ FIRE/OTHER PARTY
TRKS. OR ILLUMINATES

2] FIRE ANO FORGET

ALTITUDE

SPEED:

15,250m (50,000’)

2.5 Mach

OTHER:OTHER.

WEIGHT:

SYSTEM/SUBSYSTEM | DESCRIPTION
CONTRACTOR

OVERALL 
SYSTEM

Point defense SAM against aircraft and antishipping 
missiles. Surface launched version of AIM-7E/M Sparrow.

Raytheon

AIRFRAME
Cylindrical slender body with pointed nose. Cruciform 
triangular wings at midbody and triangular fins at rear. 
Folding wings and fins.

Raytheon

PROPULSION Dual thrust, solid propellant rocket motor, Mark 52 Aerojet/Hercules

GUIDANCE CW semiactive pulse doppler radar -7H 
Monopulse semiactive radar seeker -7M

Raytheon; General 
Dvnamics-2nd sourc

FUZING Proximity and contact fuzing.

WARHEAD 40kg (88A) continuous rod; blast-frag. W/H - 1983
REMARKS I

The ship launched sea sparrow has been used as a point defense missile 
against aircraft since 1969. Since that time it has additionally been designated for 
certain anti shipping targets. The NATO Sea Sparrow Missile System represents several 
improvements over the original point defense system; namely relative to low altitude 
guidance, fuzing, and providing of greater effectiveness in an ECM environment.

a launching system, a fire control 
Eight missiles are 

which rotates around the horizontal and vertical axes as 
system. Firing and loading are also controlled by the 
lightweight, vertical launcher is being developed for the

The system comprises four subsystems: 
system, a control and interface system, and the Sparrow missile, 
carried by the launcher head 
directed by the fire control 
fire control system. A new, 
NATO Sea Sparrow system.

Cross licensing agreements are in effect with several NATO countries for 
elements of the Sea Sparrow system.

USERS

USA 
Australia 
Belgium 
Canada 
Denmark
West Germany 
Netherlands
New Zealand

Norway 
Italy 
Japan
Morocco

KEY OATES 1

present status: Sea Sparrow 
operational, I 
-^M development

COSTS

: Sea Sparrow unit 
NSSM -7H operational,

UNIT COSTS:
e rati on
M devel

1969 Basic Sea Sparrow
About 1975 NSSM -7H
About 1982 NSSM -7M

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE: Over 3,000
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namf SEAWOLF___________ SEAWOLF DEVELOPER 
COUNTRY 
SERVICE

British Aerospace-
designation 5WS-25 umteo kingdom___

Navy

MISSION trajectory| LAUNCHED FROM □mobile LAUNCHER
TARGETS

□ SDFT INSTALL
□ VEHICLES□airtoair

Qair-tosurface
□ fiRAVlTY/GUDE D LAND INSTALL SC=T □tank □ SHIPS
■ eOOST.'SOOSl ClIDE O SllO □man ■ A/C □ PERSONNEL

■ SUHFACETO A R 
□SURFACE TO SURFAC:

□ MOST SUSTAIN
□ 3AIUST1C

■ SHIP □other __ ■ MISSILES □other
O A/C □ HARD INSTALL

SYSTEM/SUBSYSTEM j DESCRIPTION CONTRACTOR

CHARACTERISTICS | PERFORMANCE |

LENGTH 1>98nl (6 j.)
R

8ASIS FOR LAUNCH 
adar on target RANGE 5.6km (3.5 miles)

within range.
DIAMETER: 18>Ocm (0 6.)

ALTITUDE: -

SPAN: 68.6cm (2.25*) ■ FIRE/TRACK

□ FIRE/ILLUMINATE speed: 2.0+ Mach
WE,GHT: 80kg (176#) FIRE/OTHER PARTY 

TRKS OR ILLUMINATES 
FIRE AND FORGET

For Mach 2 targets in severe weather 

and sea state conditions.

OTHER: OTHER:

OVERALL 
SYSTEM

AIRFRAME

■Short-range, rapid-response, all-weather, ship self- 
defense missile system. A/C, missile, & proj. target.

Cylindrical body with conical nose. Cruciform 
delta shaped wings (midbody) and tail surfaces aft.

British Aerospace
Dynamics Group

British Aerospace

PROPULSION Solid propellant rocket motor.

GUIDANCE

FUZING

Semi-automatic to 1ine-of-sight. Radar or TV sighting.
Rad i o command.___________________________________________
Impact and proximity.

Imperial Ketal
Industries
Tr.~Radar - Karco»'J 
TV Marconi
Computer-Ferrante. - 
EMI

14kg (31.3#) high explosive fragmentation. ____________________ _______
REMARKS I
— Seawolf is the missile used in the Royal Navy's shipboard point defense

system, Guided Weapon System - 25 (GWS-25) which is now operational on Type 22 frigates. 
The complete system consists of high and low altitude surveillance radars, tracking 
radar, a TV sight for manual operation, a six-barrel launcher trainable in azimuth 
and elevation, a command transmitter, and data processing equipment in addition to the 
missile. The GWS-25 system can be used on vessels down to about 3000T. For smaller 
vessels (down to 900T), a light-weight Seawolf VM-40 system has been developed. It 
utilizes a dual-frequency band tracking radar that overcomes multi-path radar reflection; 
enabling low-flying targets to be engaged automatically. Seawolf missiles have 
intercepted 4.5" projectiles from naval guns.

USERS KEY OATES COSTS

United Kingdom
Canada - Interest
Netherlands - Interest

PRESENT status: Operational

,0C: 1980-1981

UNIT COSTS: $130,000/round

1980 $S
LAUNCH UNIT:

11m for GWS25 system
quantities! 

TOTAL TO DATE:

About 1,200
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PERFORMANCE

name - —Sego SEGO DEVELOPER------------ --------------------

DESIGNATION. SS2.ll IM 1 M T
service Air Force

MISSION trajectory! l AUNCHf-O FROM ] |A11N|.H(ft TARGETS 1J ( ]$OH INSIAII
□*« T(J AIR 
rjAlFI TO SURF AC!
□ SURfACI Td AIM
■ SUmACt II) SL-UALI

□ GRAMIY i.lll '
□ fiiiosi iimisi i;i .11
Q ROUST SUS 1 AIS
■ BAlllSTlC

□ IASU flSIAtt SOTT □ TANK
■ Sto Omak
Oswp DOIKIR-
□ A C

□ SHIPS QyihiCils
□ A/C OPTHSOWUl . -
□missus BoiHuialrdtegic
□HARO INSIAII ijngeLb

10,500km (6,500 miles)RANGC
CHARACTERISTICS |

LENGTH: (62.3') HASIS FOR LAUNCH 
MISSUS readied. 
Tar act JLlayrich— 
date inputed.oiamet£r:2-4i„ (7.9.)

span: No wings or fins

Al TITUDE Ballistic, depends upon range

weight 48,000kg
(106,000$)

□ fire track

FIRE ILLUMINATE

□ FIRE OTHER PARTY 
TRKS OH ILLUMINA I ES
FIRE AND FORGET

SPEED Ballistic, depends upon range

CEP 0.8km (0.5 miles) Mod 3
SYSTEM SUBSYSTEM ] DESCRIPTION

CONIAACTOR

OVERALL 
SYSTEM

Silo launched intercontinental ballistic missile USSR.

AIRFRAME Appearance not definitely known. Cylindrical body with 
taper to smaller diameter forward. Pointed to round 
nose.

USSR

PROPULSION Two stage liquid propellant rocket motors. USSR

GUIDANCE Inertial with gimbal led chambers (4) for steering 
control

USSR
- -----------------

FUZING

WARHEAD Nuclear: Mod 1 and 2 1-2 MT, Mod 3 3 x 100-300kt MRV's. USSR

REMARKS
Sego is the most widely-developed of the Soviet intercontinental ballistic 

missiles with approximately 1,000 missiles known to be emplaced. Three 
modifications of the missile have been identified: Mod 1, deployed in 1966; Mod 
2 deployed in 1973 (same as Mod 1 except for the addition of penetration aids 
and possibly improved accuracy), and Mod 3 with 3 MRV's and definitely improved 
accuracy over the Mod 1.

USERS KEY DATES

present status Operational

ioc: Deployed in 1966

COSTS

UNIT COSTS:

LAUNCH UNIT:

USSR

Mod. 2 in 1973
QUANTITIES

total to date Approximately
1,000 deployed
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name—Serb____— —
DESIGNATION SS-N-5

SERB OEVELOPER .. -
COUNTRY USSR
service Navy

MISSION | TRAJECTORY| LAUNCHED FROM n«CME IAIMCHHL TARGETS _
r)WT INSTAll

□AtR-TO-Alft 
D&mTO-SURfACf 
□ SURFACE-TO-AIR 
■ SURFACE-TO-SURFACE

iGHAV.TY/GllOE 
j BU'isr/fionsr glide 
1 BOUSI SUSTAIN 
I BALLISTIC

□ LAM1 ISSTAll son □tank
□ sill) Oman
■ ship SulxnarineCoTHEB-. ------------------
□ A/C - --------------------------------------

□ SHIPS LjVEHJCLES
□ a/C Dpersow t
Ov.iSSiiES BOTHER
□h.vhi inctau —Jjirgeis-----------

characteristics I PERFORMANCE |

L6NGTH: 10.7m (35.0*) BASIS FOR LAUNCH
Target data

RANGE: 1600km (1,000 miles)
inputed.

DIAMETER: 1.5m (5.0’)
ALTITUDE Ballistic - depends upon range

span:No wings or fins FIRE/TRACK

FIRE/ILLUMINATE SPEED Ballistic speed for range
WEIGHT: 16.500kg

(36.300#)
OTHER: ■

FIRE/OTHER PARTY 
TRKS. OR ILLUMINATES 
FIRE ANO FORGET

OTHER:

SYSTEM/SUBSYSTEM ncAro.or,™ CONTRACTOR

OVERALL 
SYSTEM

Second generation submarine launched ballistic, strategic 
missile. USSR

AIRFRAME Three diameters, increasing towards rear, with cylindrical 
cross section and rounded nose. USSR

PROPULSION Two stage solid propellant (some say storable liquid) 
rocket motors. Gas election svstem. USSR

GUIDANCE Inertial. USSR J

FUZING USSR

WARHEAD Nuclear lint warhead. USSR

— The Serb is the successor to the Sark, and is a much more compact missile. 
It uses a unique cold gas ejection system working through a cluster of 18 nozzles 
mounted in the base. The base is ejected when the missile is clear of the launch 
tube.

The Serb has been installed on the 611, GUI and HI I submarines, with 
three missiles per submarine.

users

USSR

KEY DATES

PRESENT STATUS Limited use.

IOC: First deployed in 1964.

COSTS

UNIT COSTS

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE:
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name Shaddock
nFCIHNATION SS-N-3A/B

SHADDOCK DEVELOPER---------- --- -----------------------------------
COUNTRY ____ .-21? SR_________________
sfrvice Navy

MISSION 1

□Ain-TC -AIR
□AlR-TO SURFACE
□ SURFACE-TO-AIR
■ SURFACE-TO-SURFACE

TRAJECTORY | LAUNCHED FROM MOBILE LAUNCHER 
TANK
VAN

10THER

TARGETS
□SOFT -N$TAll
□ VEHICLES

"and l.ar&ets.

QGRAVITY/CUOE
□ BOOST,MOST GUDE 
■ BOOST SUSTAIN 
□ballistic

■ LAND INSTALL SOFT C
□ SUO C
■ SHIP C
□ A/C

■ ships
□ a/c 
□missiles 
□hard INSTALL

CHARACTERISTICS |

LENGTH: H.4m (37.5') T* pn

r-, —inputed _
DIAMETER: 91cm (3.0)

span 3.0m (10.0) ■hre/track

'2J FIRE/ILLUMINATE

WEIGHT: 12,000kg I I FIRE/OTHER PARTY
(26,500#) LJ TRKS. OR ILLUMINATES

[FIRE AND FORGET
OTHER: '—

PERFORMANCE

BAN0E: Max. of - 800km (500 miles)

altitude Surface skimming

speed 1.2 Mach

OTHER

SYSTEM/SUBSYSTEM OESCR.PT.ON CONTRACTOR

OVERALL 
SYSTEM

Ship or submarine launched, long range cruise missile 
system for anti-shippinq or land attack. USSR

AIRFRAME Cylindrical body with tapering nose and tail section. 
Short stubby wings mid-body. USSR

PROPULSION Two solid propellant booster motors. Turbojet or 
ram.iet sustainer.

USSR

GUIDANCE
Proqrammed autopilot radar altimeter midcourse with 
command update. Terminal IR homing or active radar. . USSR

FUZING Options including delay for anti-shipping USSR

WARHEAD
Nuclear in the kiloton range or high explosive. Warhead 
weight about 1000kg (2200#) USSR

Shaddock is the largest of the known Soviet missiles and is noted for its 
versatile applications. It is launched from a variety of ships and submarines, 
and apparently there is also a coastal defense version. Variations upon a 
"standard" configuration exists for different applications; the ship launched 
version differs from the submarine launched version. Jane's, in the mid 1970's 
reported approximately 400 launchers known on ships or submarines. Launchers 
are installed on the Kresta and Kynda guided missile cruisers, and on the E-l, 
E-2, J and W submarines. The nuclear powered E-2 submarines carry 8 missiles 
in pairs; the J class carries 4 missiles; the W class carries either 4 or 2 
launchers.

The missile is tracked by the Scoop Pair radar in surface installations.

USERS KEY OATES COSTS

USSR present status: Operational UNIT COSTS:

ioc Deployed in 1958 LAUNCH UNIT:

QUANTITIES •*

TOTAL TO DATE:

Over 3000 active inventory
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DEVELOPERname SHAFRIR 
DESIGNATION MR. 1 ■ 2. &3.

SHAFRIR

MISSION TRAJECTORY| LAUNCHED FROM ntfn(#|f |JulfjrKfR

■ alR-TOAIR
Omh-TO SURFACE
□ SUSf ACETO AIR
□ SURfACETCSURFACE

8
a

GRAVlTT/GUOE 
flCOST.■'BOOST GUDE 
BOOST SUSTAIN 
BALLISTIC

□ LAHO INSTALL-SOFT QTANK
□ sue Oman
□ $Hi? OOTHER
■ A/C ----------------------------------------

country. Israel- - 
service.. Air Force
TARGETS

□ SHIPS
■ */C 
Omissus 
□hash install.

Rafael

□ SOU INSTALL
□ VEHICLES
□PERSONNEL 
□OTHER-----------

CHARACTERISTICS

length: 2.50m (8.2')

DIAMETER: 16cm (0-5')

BASIS FOR LAUNCH 
Hainer—on target.

PERFORMANCE |

range: 5kni Depends upon launch
altitude

altitude 18,000in (60,000')

span 52cm (1.7') | | FIRE/TRACK

WEIGHT: g3kg (205?)
Warhead: 

other 11kg (24.30) 
SYSTEM/SUBSYSTEM

□□ FIRE/ILLUMINATE

FIRE/OTHER PARTY 
TRKS. OR ILLUMINATES
FIRE AND FORGET

speed Supersonic

DESCRIPTION CONTRACTOR

OTHER:

OVERALL 
SYSTEM

Air-to-air, all-aspect, infrared homing missile for use 
against high performance aircraft.

Rafael Armament De­
velopment Authority

AIRFRAME
Slender cylindrical body with cruciform wings at tail 
and 4 triangular control surfaces near rounded nose.

Rafael

PROPULSION
Double-based, single-stage solid propellant rocket motro.

GUIDANCE Solid-state IR homing with proportional navigation. Rafael

FUZING Proximity and contact.
WARHEAD High explosive with 4kg (8.8#) of explosive.
REMARKS |

Simplicity was a major design objective in the design of Shafrir. The 
only aircraft equipment required in a firing circuit. The missile is attached to
a wing-mounted launcher which contains a coolant for the IR homing head. The 
pilot aims the aircraft at the target. When the missile's homer picks up the 
target, he receives both an audio and visual signal. He may fire at any time.

The Mark 3, which became operational in 1981, can provide an all-aspect 
angle attack and has an extended firing envelope and greater maneuverability.

USERS

Israel
Argentina 
Chile
Peru
South Africa
Taiwan

KEY OATES 

present status: Operational.

Mark 2 - about 1972
Mark 3 - 1981

COSTS

UNIT COSTS:

LAUNCH UNIT:

QUANTITIES

TOTAL TO OATE: About 10,000
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LAUNCHED FROM | BMCaLt IW4CHtR

□ LAF.3 ISSTAll SOFT BLANK
□ silo Oman
□ SHIP .. , . . OOTHER----------------
01 A/i; Hel 1 coptec.

name SHILLELAGH
DESIGNATION M-13,MGM-SK

MISSION | TRAJECTORY|

□airtoaih □ GRAvirr/Giioi
(JAIR-IO SURFACE □ floosr/eoosi guoe
ZJSURFACE-TO-AIH BBOOS' SUSTAIN
■SUIIF ACt-TO-SUREACE 0 BALLISTIC

SHILLELAGH developer Ford Aerospace 
COUNTRY-----USA.
service_
TARGETS

□ SHIPS
□A/c
□ MISSILES
□ HARO INSTALL

□ $0FI INSTALL 
■VEHICLES 
□P£fi$OXNfl
□ OTH£A------

CHARACTERISTICS

LENGTH: 1.14m (3.8 1 )

DIAMETER: 15.2cm (0.5')

SPAN: 29.2cir. (1.0*)

WEIGHT: ?7kg (60#)

PERFORMANCE I

BASIS FOR LAUNCH
Sight on target ranger.5km+ (2.8 miles +)

altitude Line of sight

speed: Supersonic

(151)OTHER:k'arhead 6.

FIRE/TRACK 

FIRE/IILUMINATE 

FIRE/OTHER PARTY
—I TRKS. OR ILLUMINATES 
HfIRE AND FORGET

OTHER:
SYSTEM/SUBSYSTEM j DESCRIPTION

CONTRACTOR

OVERALL 
SYSTEM

Light weight, close support, anti armor, missile 
system.

Ford Aerospace 
Martin 2nd Source

AIRFRAME Cylindrical body with gently pointed nose. Small 
cruciform rectangular, flip out tail fins. Ford

PROPULSION
Cannon launched. Single stage solid propellant 
rocket sustainer. llercul es

GUIDANCE
Command to line of sight. Visual tracking, IR 
command, jet reaction controls. Ford -*

FUZING Impact.

WARHEAD High explosive shaped charge.
REMARKS

Shillelagh is the main armament of the General Sherman lightweight 
reconnaissance vehicle and has been used on the M60 Main Battle Tank. It is 
fired from a combined 152mm dual purpose gun and missile launcher which 
essentially provides boost, after which the sustainer motor is ignited. The 
gunner keeps his telescopic sight on target. A missile tracker element of the 
sight tracks the missile and generates steering command signals which are transmitted 
via an IR transmitter.

A laser guided version of Shillelagh has been studied. Helicopter-launched 
applications have been tested.

USERS

USA

KEY DATES

PRESENT STATUS Largely 

replaced
IOC:

1967
Production stopped 1970

COSTS

UNIT COSTS

LAUNCH UNIT:

QUANTITIES 

TOTAL TO DATE:
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devmoper _lexiii In.'.L.
COUNTRY U$A
service N a yy /A i r . f tirce

LAUNCHED FROM

NA MF SHRIKE
DESIGNATION
MISSION | TRAJECTORY|

Q AIR-TO-AIR
TO SURFACf

□ SURFACE-TO-AIR 
□SURF ACt-TO-SUHf ACS

QGHAvin. mint
■ OOUSi txms: r.imi
□ RODS: SUSTAIN
□ BALLISTIC

________ ____________ □MO&lt lAUNCHtft
□ lAMl ISSFAllI SIJH DlANK
□ siio Dm an
□ ship OoiHin__________
■ A/C ---------------

SHRIKE

TARGETS

□ships
□ A/C 
OWSSIKS 
□hard ihsiaii

( |-,<lll IHSIAII
I ] vi huh IS
U^nadar
"Installations

CHARACTERISTICS |
? EE NOTH: 3.05m (10.0 •)

DIAMETER:

BASIS FOR LAUNCH 
Target radiation 
lock-on.

PERFORMANCE [

RANGE 16km (10 Illi)

altitude: A i rcraft altitude

SPAN: 91cm (3.O')

WEIGHT: 177-182kg
(390-400#)

Q FIRE/TRACK 

| ] FIRF ILLUMINATE

□ FIRE OTHER PARTY
TRK$ OR ILLUMINATES
FIRE ANO FORGET,,

SPCEO 2.0 Mach

Seeker head comes in at least 13

Texas Instruments

_cz-■■s-.v.visy num/ .. ... ....................©anas.
SYSTEM/SUBSYSTEM J DESCRIPTION

OVERALL 
SYSTEM

Air-to-surface anti-radiation missile for destruction of 
ground radar installations.

AIRFRAME
Slender cylindrical body with gently pointed nose. 
Cruciform cropped delta wings mid body and small 
cruciform tail fins.

PROPULSION Single stage, solid propellant, rocket motor.

GUIDANCE Passive RF seeker; separate head for each of 13 
bands.

FUZING

WARHEAD High explosive fragmentation.

Rocketdyne/
Aerojet

Texas Instruments
Sperry-2nd Source

Texas Instruments
___ '

CONTRACTOR

----- ----------‘ Detection Of the target 1s initially achieved by A/C ECM equipment. The 
pilot directs the plane to the target and switches on the appropriate seeker head. 
When the missile seeker has acquired the target, the missile is launched and flies 
to intercept. The USAF has used Shrike on the F105 and the F-4. The USN employs 
it on the F-4, F-6 and F-7 aircraft.

USERS !

USA 
Iran 
Israel

KEY DATES

present status Operational

IOC: 1964
Production started on 1963 
and has continued thru 1980

COSTS

UNIT COSTS

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE About 25 ,000
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LAUNCHED FROM) qm0Si[ WIWCHfR
□ LAND INSTALL SOFT DTAMK
O suo Oman
□ship OOTHER-------------
■ A/c ---------

name SIDEWINDER
np<:inNATiON AIM-9B/C/D/E

MISSION TRAJECTORY |

■Ain-TO-AJR 
Qair-tosurface
□ SURFACE-TO-AJR 
□S'jnFACi-TO-SUHFAC

□ GRAVIFY/fillOL
■ eousr/aocsT glide
□ eoosj SUSTAIN
□ BALLISTIC

SIDEWINDER B/C/D/E n^.AQFR^ord/RavtheonT
COUNTRY USM---------------------

service Air Force—Naw

□soft nstall
□ VEHICLES
□ PERSONNEL
□ OTHcH----------

targets

□ships
■ A/c
□ MISSILES 
CHAHI) INSTALL

CHARACTERISTICS I l-’Hl

LENGTH: 2.87m (9.4-) -.-BASIS FOR-LAUNCH 
Pilot notification

DIAMETER:12.7cm (0.4* )
of.miss.iJe target, 
acquisition-----------

PERFORMANCE

RANGE:
3-18km (2-11 miles)

altitude 15,000-18,OOOin (50,000-80,000')

SPAN: 63cm (2.1')

weight: 88.6kg (195#)

( | FIRE/TRACK

£ FIRE/ILLUMINATE -9C

□ FIRE/OTHER PARTY
TRKS. OR ILLUMINATES 

| EIRE ANO FORGET

speed: 2.5-3.OMach-(Mach 2 above A/C speed.) 
-98: short range, hi-alt. targets 
-9C: extended range, hi-alt. targets

other: Jets
i-alt. targ> 
, hi-alt. t 
, hi-alt. t. 
L-aJ t..nia£LiL'OTHER:

SYSTEM/SUBSYSTEMj DESCRIPTION
CONTRACTOR

OVERALL 
SYSTEM

Short to medium range air-to-air missile designed for 
aircraft pursuit engagements

Ford Aerospace-8/D/E 
Raytheon - C

AIRFRAME
Slender cylindrical body with lafge rectangular cruciform 
tail fins and four delta canard control surfaces. Ford/Raytheon

PROPULSION Single stage, solid fuel, Mark 36 or Mark 17 motor 
or SRI 16 with reduced smoke

Hercules/Aerojet 
Thiokol/Rocketdyne

GUIDANCE
9B/D/E Infra-red homing seeker 
9C Semi active radar homing

Ford/Mot.orola/
Raytheon

FUZING Mark 15 influence fuze plus Mk 304 or 704 contact fuze NOL Crane Ind

WARHEAD High explosive, Mk 8 HBX NOL Crane Ind
ntMARKS Sidewinder can be considered as a universal missile; being used by all U.S., 

Canadian and NATO fighter aircraft. The AIM-98 was licensed to a European 
consortium headed by Bodenseewerk Geratetchnik, a West German firm which has 
produced more than 9000 Sidewinders. That company also developed an 
guidance unit, designated the FGW, Mod 2.

Most of the American AIM-9B missiles have been upgraded, through 
program, to the standard AIM-9E configuration, and more recently, to 
standard.

Sidewinder C and D were developed specifically for the U.S. Navy.

improved

a conversion 
the AIM-9J

users 1 Greece Pakistan KEY OATES COSTS

[JSA " Iran Philip.
Austral.Israel Port. Taiwan 
Belgium Italy S. Arabia 
irazil Japan Singapore 
Canada Kuwait S. Africa 
Chile Morocco S. Korea 
Denmark Namsa S. Viet.

-’’•ancF Nether. Spain Turkey
. Norway s«eden UK.Vene

PRESENT STATUS -9BC0 OUt of Ser 

vice or upgraded to -9E-P.

,0C: -9B - 1956
-9C/D - 1965 
-9E - 1957

■

UNIT COSTS:

LAUNCH UNIT:

QUANTITIES

total to date: Approximately 
100,000 units produced of 
-9B/C/D/E
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mamf SIDEWINDER SIDEWINDER G/H/J
DESIGNATION A IM-96/H/ J_______
MISSION | TRAJECTORY j LAUNCHED FROM

■AIRTU-AIH 
□Alft TO SURFACE 
□J SURFACE-TO-AIR 
□SUnFACf-TO-SURFACE

GRAVlTY/GllOE 
BOOST/BOOST GLIDE 
BOOST SUSTAIN 
BALLISTIC

□ LAND IXSTALl-SOFT CTANK
□ suo Oman
□ SHIP OOTHtft
■ A/C ----------------------------------------

developer Ford/Ravtheon~
COUNTRY____ USA_________________
service Air Force. Nav
TARGETS

□ships 
■a/c 
(□missiles 
□ hard INSTAll

PERFORMANCE

RANGE: To 18km (llmi)

8 SOFT INSTALL
VEHICLES 

□PEfiSOMNEl 
OOTHEA----------

CHARACTERISTICS |

LENGTH: 2.84-3.07m
(9.3-10.1‘)

DIAMETER: 12.7cm (0.4‘)

BASIS FOR LAUNCH

SPAN:

Pilot notification
jqf_miss.il e. target., 

acquisition
FIRE/TRACK

altitude: All aircraft altitudes

speed: Mach 2.5-3.0 (Mach 2 above A/C
speed.)

FIRE/ILLUMINATE

OTHER: OTHER:

FIRE OTHER PARTY 
IRKS. OR ILLUMINATES 
FIRE AND FORGET

WEIGHT:

SYSTEM/SUBSYSTEM J DESCRIPTION
CONTRACTOR

OVERALL 
SYSTEM

Snort to medium range air-to-air missile designed 
for aircraft pursuit engagements.

Raytheon-9G/H
Ford-9H/J

AIRFRAME Slender cylindrical body with large rectangular cruciform 
tail fins, and four delta canard control surfaces. Ford/Raytheon

PROPULSION Reduced smoke, single stage, solid fuel, Mark 36 or 17 
motor, or SR 116 reduced smoke motor.

Kercules/Areojet
Rocketdyne

GUIOANCE IR homing with cooled PbS detector; with SEAM 
(Sidewinder Expanded Acquisition Mode) -9J imo. homer. EordZRavtbeon

FUZING MK 303 MQ'J 2, 3, 4 influence fuze + MK 304 contact fuze Hugnes, SuRtrr N0l,

WARHEAD 22.4# continuous rod, high explosive (-9G/H) 10? high
-Explosive^blasl-gragmentation (-9J)------------- - NOL, Crane

nCMARKC

The AIM-9G was developed for the U.S. Navy as an update of the -9B.
The -9H is the U.S. Navy’s solid state version of the -9G; it provides 
for decreased minimum range, faster tracking rates, and off-boresight 
acquisition and launch capability. The AIM-9J was developed for the USAF as 
the solid state electronics version of the -9E; providing the same advantages 
provided by the -9H, and includes an improved seeker and servo responsa.

USERS

United States
Egypt
Greece
Kuwait
N: therlands
Singapore
UK

KEY DATES

present status: Operational 

ioc -9G = 1970

-9H = 1970

-9J = 1970

COSTS

UNIT COSTS:

LAUNCH UNIT

QUANTITIES

total to date: Over 10,000. 
Over 8,000 -9J still in 
inventory in 1981
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name SIDEWINDER SIDEWINDER L/M
DFSIRNATION AIM-9L/M

MISSION (RAJECTORY| LAUNCHED FROM |nwcaif 1ALNCHfR

■ AIR TO AIR
Qf.lHJi; SURFACE 
□surface tc-ajr 
□SURFACE-TO-SURFACE

□ CRAVITY/GUOE
1 ROOST,'SOOS' GUOE
2 BOOST SUSTAIN
□ BALLISTIC

□ LAW ISSTAllSOFT □TANK
□ SILO Oman
□ SHIP OOTHER
B A/C ----------------------------------------

developer RaY.thepn/Jord 
COUNTRY. USA ---- --------
service ATr^Force7Navy 
TARGETS ’

S SHIPS
A/C

□ MISSILES
□ hard install

□son INSTALL 
OVEHICLES 
□PERSONNEL
□ OTHER.----------

CHARACTERISTICS

LENGTH: 287cm (9
PERFORMANCE

DIAMETER: 12.7Cffl (0.4 ' )

BASIS FOR LAUNCH

ot missile targ6?
-aoquis-ition-----------

Range: i8kin

altitude Aircraft altitude
SPAN: 64cm (2.11)

speed: 2.5 - 3.0 Mach (Mach 2 above A/C 
speed)

FIRE/TRACK 

FIRE/ILLUMINATE 

WET^5- (i^US° KMKt..86.8kg (191.0#)USAF «FIRE AN0F0R0ET
OTHER: “ OTHER:
SYSTEM,SUSSYST^ ON

CONTRACTOR

OVERALL 
SYSTEM

Short to medium range, fire forget air-to-air missile 
designed for dogfight engagements Raytheon/Ford

AIRFRAME
Slender cylindrical body with large rectangular 
cruciform tail fins and four double delta canard controls Raytheon/Ford

PROPULSION
Mark 36 reduced smoke, single stage, solid fuel 
rocket motor

Bermite, Hercules,
& Aerojet

*
GUIDANCE

New IR homing head, cooled, with AIM/FM conical 
scan developed from the Dornier Viper IR unit laytheon/Ford

FUZING Active optical laser fuze lughes/Raytheon

WARHEAD Annular blast fragmentation high explosive
4DU-17B 40L/Crane

remarks] The AIM-9L and -9M is the third generation of this highly popular missile-, 
differing from previous generations in having an all-aspect attack capability. An 
internal coolant bottle has been provided for the USAF version, the USN utilizes a 
launcher contained coolant. The Sidewinder is currently utilized on the American 
F-14.F-15, F-16, F-18, F-4, F-5, and the AV-88 aircraft. Nearly 40,000 (all models) 
have been delivered to other countries through Foreign Military Sales or Military 
Assistance programs.

A European consortium headed by Bodenseewerk Geratetechnik will build the 
-91 version under license.

USERS
United States 
Australia 
Canada
W. Germany
Italy
Israel
Japan 
tbrway

United King.
KEY DATES 

present status Operational

ioc:-9L About 1978
-9M About 1982

COSTS

UNIT COSTS:

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE:

-9L un10,000
-9M >1000
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name SIQEWUiDhR_______
DESIGNATION AIM-9N/P

SIDEWINDER N/P developer__ Ford-Aerospace___
COUNTRY . USA_______________
service Air Force

MISSION | TRAJECTORY| LAUNCHED FROM nMQeil£ LAUNCHER TARGETS „

■ aih-to-ajs 
□AIR TOSURf ACE 
□ SURFACE-TO-AIR 
□SURFACE-TO-SURFACE

niiRAVlTY/G'.lflE
■ MOST/BOOST Gill!!
□ MOST SUSTAIN 
OSAIi.'SHC

O LAND INSTAll-SOFT QtANY
□ $110 QUAN
□ship Qother ___ -

□ SKIPS 0 vehicles
■ a/c □ PERSONNEL
reissues rmiHZR-

■ */c - Fi qhter --------------------------------------- □ HARO INSTALL

CHARACTERISTICS | H/P PERFORMANCE
LENGTH: 3.0/3.Im BASIS FOR LAUNCH RANGE: 18km (llmi)

(10.0/10.1') ’ilot. notification
DIAMETER: 12.7cm (0.41) cd-targe* acquisi- 

Linn ALTITUDE Aircraft
SPAN: 56cm (1.8') □ FIRE/TRACK

FIRE/ILLUMINATE SPEED: 2.5-3.0 Mach
WEIGHT: 81/86kg FIRE/OTHER PARTY

(178/190?) TRKS OR ILLUMINATES 
FIRE AND FORGET Maneuvering, high g afterburning

OTHER: OTHER: fighter targets

REMARKS

SYSTEM/SUBSYSTEM ____ _ „
---------------------------------------------- DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

Supersonic, short range, fire and forget, guided dog­
fight missile. Ford Aerospace

AIRFRAME Slender cylindrical body with large rectangular 
cruciform wings and double delta control canards. Ford

PROPULSION Single stage, solid propellant MK 17 rocket motor 
or the SR 116 with reduced smoke, hiqher impulse.

Hercules, Aerojet, 
Rocketdyne

GUIDANCE Electrically cooled IR homer.
Ford

FUZING Influence fuze or active optical plus contact fuze. NOS, Crane, S8RC '“7
WARHEAD MK 8 HBX explosive warhead. Naval Ordnance Sta. 

Crane, Indiana

The AIM-9N is a modification upgrade of the AIM-9B or -9J configurations. 
The electronic and servo sections are modified to improve stability and per­
formance against afterburning targets. It has the same overall missile perfor­
mance as the AIM-9P.

The AIM-9P is the latest operational version of the AIM-9B/E/J/N 
Sidewinder family. Available as either a modification from older configurations 
or a new build missile. Initially designated as the AIM-9J-IR, the AIM-9P 
incorporates higher reliability electronics, strengthened connecting joints 
required for new high performance aircraft, Ga As laser fuze, reduced smoke 
propellant rocket motor and a warhead less sensitive to high temperatures. Sub­
stantial increases in performance capability include tightened and extended inner 
and outer launch boundaries and improved off-tail range.

users

Chile' 
Belgium 
Denmark 
Egypt 
Greece 
Indonesia 
Israel 
Japan 
Jord in___

Kenya 
Korea 
Morocco 
Nether. 
Norway 
Oman 
Pakistan 
Portugal 
Saudi
Arabia

Singapore key dates

Spain present status Operational 
Sweden
Switzerlarc\oc.
Taiwan
Thailand
Turkey

1977- 9N
1978- 9P

COSTS
UNIT COSTS

LAUNCH UNIT

QUANTITIES

TOTAL TO DATE: _gN> ~ 8,000 in 
1981 inventory

-9P,~ 12,500
------------pxMuced-b.y-.1981-------------
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3,500km (2,175 miles)

NAME SKEAN
RESIGNATION SS-5

SKEAN DEVELOPER__________________________—
COUNTRY________USSR
service Air Force

MISSION | TRAJECTORY| LAUNCHED FROM □MOait ^unchER TARGETS 1  
r|W| IHCTAII

□ AIR-TO ajr 
□aiRTO-SUSFACE 
□SURFACE TO WR 
■SURFACE-TOSURFAtt

"] GRAVITY/GLOf 
Lp.OOST/MOSI GUDE 
2 hods: sustain
|8AU'$TIC

□ LAND IKSTALL-SOFT CJTANK
■ $no Oman
□ ship Doiher
□ A/C---------------------------------------

□ SHIPS □ VEHICLES
□ A/C □PfRSOSUEl
□missus BOTHE^hxratggir/-
Ohaao install ------------Langers—

CHARACTERISTICS | 

LENGTH: 25~0ni(82 ' )
PERFORMANCE | 

RANGE: '

DIAMETER: 2.44m (8.0')

.8A§IS FOR LAl/NCH 
Missile readied. 
Tarogt and launch position inputed.

ALTITuOE: Ballistic - depends upon range

span: No wings of fins

weight: 60,000kg
(132,00#)

| | FIRE/TRACK

| | FIRE/ILLUMINATE

□ FIRE/OTHER PARTY 
TRKS. OR ILLUMINATES

| FIRE ANO FORGET

SPEED; Ballistic - depends upon range

EstimatedOTHER: .8 milesCEP 2.8km
SYSTEM/SUBSYSTEM DESCR.PTION CONTRACTOR

OVERALL 
SYSTEM

Silo launched medium range, strategic, ballistic 
missile. USSR

AIRFRAME Slender cylindrical body with pointed nose but blunted 
tip. No wings or fins. USSR

PROPULSION
Probably to GDL P.0-216 liquid fuel rocket engines. 
Probable fuel: RFNA/kerosene. USSR

GUIDANCE Inertial guidance. USSR

FUZING

WARHEAD Nuclear - in the megaton range. USSR

REMARKS
Films show this missile in silos, principally in western IRBM complexes 

and undoubtedly aimed at European targets. The SS-5 motor unit, with a 
restartable 2nd stage, has served as a first stage booster for Cosmos military 
satellites.

KEY DATES

present status: Operational

1OC: First observed in 1964
Operational since 1961

costs

UNIT COSTS:

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE: AbOUt 100 
deployed.
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NAME. Sk4,^-------------------

DESIGNATION .

SKY FLASH ncvcmo.o British Aerosoace 
country..United Kingdom_____
service Air. Force .

MISSION TRAJECTORY LAUNCHED FROM | (-
MOBILE LAUNCHER 
TANK

MAS

TARGETS
□SOFT ISSTAll 
C VEHICLES 
□ PERSONNEL

■awtoair 
OllA T0-SUF=ACt

qghawty/ciide
□ BOOST. BOOST Cl OE
a 00 OST SUSUIX
” HAlllSTlC

□ LASO WMSTMl SOFT C
□ $10_______________c

□ SHIPS
8 A/C

□ SURFACETO-AIH
□ SURFACE-TO-SLWFACF

U onir u • ” in ■ ——
B A/c ---------------------------------------- □«ARO ISSTAll ----------------------------------

CHARACTERISTICS |

1ENGTH: 3.66m (12.0‘)
on tarqet.Tarqet 

diameter: 20cm (.7'1 position data TecT
to missile.

SPAN: 1.00m (3.3') ■ ~j FIRE/TRACK

FIRE/ILLUMINATE 
WEIGHT: 193 kg (425n) 1 FIRE/OTHER PARTY

—>TRKS OR ILLUMINATES 
! FIRE AND FORGET

OTHER:

PERFORMANCE

range Max: 72km (45 miles) Depending on
alt.

altitude Max 15, 000m (50,000')
Min 15m (50')

speeo 4.0 Mach

OTHER:

SYSTEM/SUBSYSTEM DESCR.PTION CONTRACTOR

OVERALL 
SYSTEM

Medium range, all weather, air-to-air missile for attack 
of subsonic and supersonic targets at hightovery low alt.

British Aerospace
GrOl,P/

AIRFRAME Slender cylindrical body with pointed nose. Cruciform 
control surfaces midbody and tail fins.

British Aerospace/
Raytheon

PROPULSION Dual thrust solid propellant rocket motor (same as 
Sparrow) Mark 38. Hercules/Aerojet

GUIDANCE CW semi-active radar homing. J band. Marconi

FUZING Proximitv and contact. L£M1 
WARHEAD High explosive continous rod. (same as Sparrow)

llrJ British Aerospace, working with Raytheon as a principal subcontractor, has 
developed the Sk.y Flash missile utilizing Sparrow AIM-7E airframe, motor and war­
head. The autopilot and power systems have been updated to include solid state 
electronics. Marconi developed a new, modular, semi-active radar homing head with 
improved capability against low flying and snapdown/snapup targets. Existing 
AIM-7E's can be retrofitted with the Marconi hoiner.

The Sky Flash has been launched from the F-4 Phantom, the F2 Tornado, the 
SAAB Viggen JA37, and the General Dynamics F-16 aircraft.

USERS |

United Kingdom
Sweden

KEY DATES

present status: Operational
COSTS

UNIT COSTS: $130,000 

FY 1980 $s
LAUNCH UNIT:IOC: About 1976

QUANTITIES

TOTAL TO DATE:
About 3000
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LENGTH:

NAME___SNAPPER (SHMELl)
DESIGNATION.AIzl» f UR-61

SNAPPER

MISSION trajectory) LAUNCHED from |-MQBllf 1AUMCK£fl

□AIR TO AIR 
OAIR-TO-SI1RFACE 
□surface to air 
■surface-to-surface

IGRAWTY/GUDE
■ BOOST/BOOST GLIDE
□ boost SUSTAIN
□ BALLISTIC

O LAND INSTALL-SOFT QTAN<
□ SlO OMAN
□ SHIP DOTHtR
□ A/C ----------------------------------------

CHARACTERISTICS PERFORMANCE ,

RANGE: 2300m (1.4ini)

DEVELOPER —_
COUNTRY___ UiSK

DIAMETER: 14cm (0.46’)

service _ Armv__.

□soft, install
■ VEHICLES TANKS 
OPERSONNEL
□ OTHER--------------------

alt'tude Line of sight

TARGETS

□ SHIPS
□a/c 
□missiles 
□hard INSTALL

.Launcher Aimed—_ Missiles on track. 
Sight on target.

SPAN 77cm (2.5')

speed; Subsonic 320km/hr (200mph)

OTHER:

^1 FIRE/TRACK 

FIRE/ILLUMINATE 

~| FIRE/OTHER PARTY
—I TRKS. OR ILLUMINATES 
2JfIRE ANO FORGET

weight: 22.3kg (49.1#)

other: Fired from rail
SYSTtM/sussYsreM 1 oesempnox

CONTRACTOR

OVERALL 
SYSTEM

Reconnaissance vehicle-launched, short-range, anti-tank 
missile system. USSR

AIRFRAME Cylindrical body with pointed nose. Cruciform, large, 
truncated-delta wings aft w/plastic spoilers on trailing 
edge.

USSR

PROPULSION Singel stage, solid propellant rocket motor. USSR

GUIDANCE
Wire command to 1ine-of-sight. Optical sighting on tail 
flares. Steering with spoilers. USSR

FUZING Impart USSB 22

WARHEAD High explosive hollow charge. About 5kg (11#). USSR

REMARKS Snapper is the 1st generation Soviet anti-tank missile. It has been mounted 
on the GAS-C9 light cross-country vehicle (quadruple-mount), and on the BROM armored 
amphibious vehicle (triple-mount). The missiles are launched from overhead rails. The 
firing unit is protected by cover plates which open for firing. The operator may be 
as far as 50m (164') away when firing. The operator sights the target through periscope 
binoculars; then fires. Sighting the missile tail flares through the sight, he moves 
the missile onto the target 1ine-of-sight through a "joystick" control.

USERS

USSR Romania
Afganistan Syria
Bulgaria Jugoslavia
Cuba Mongolia
Czechoslovakia
E. Germany 
Egypt 
Hungary

KEY DATES

present status Believed 
superceeded in USSR, but used 
jyfe.some satellites.

Pre-1967
was used in 1967 Middle East 
war by Egypt.

LAUNCH UNIT

QUANTITIES

TOTAL TO DATE: Many 
thousands.
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RANGE

WAMP SPANDREL/SPIGOT
DESIGNATION AT-5/AT-4---------------

SPANDREL/SPIGOT DEVELOPER ■ --------------------------------------
COUNTRY USSR ..........

service Armv
MISSION TRAJECTORY LAUNCHED FROM j lAUNCHfP AT-5 ranGE,s 1 n™

□air-to-air 
QAIH-TO surface 
□surface-to-air 
BS'JRFACE-TO-SURFACE

□ SnAVlTY/OllDf 
CDOOST/EOOSF G'.ILIE 
BEOCS' SUSTAIN
□ BALLISTIC

□ LAHO -NSTAIL-SOF" QTANK
□ silo Bman AT-4
□ nMufR

□ SHIPS Bwkiws
□a/c □personnel
□mkoifs ”iriTHfs

O A/C -------------- OHAR0 INSTALL -------------------------------------

CHARACTERISTICS PERFORMANCE ,
BASIS FOR LAUNCH 
qht on target.length: Launcher

1.2m (3.9*) 
diameter: Launcher 

13.5cm (0.4')
Unknown

altitude Line of sight

H fire/track

~] FIRE/ILLUMINATE
SPAN:

speed: Subsonic

OTHER: OTHER

10-12kg (22-26#)I Ifire/other party
—I TRKS OR ILLUMINATES
2] FIRE AND FORGET

WEIGHT:

SYSTEM/SUBSYSTEM ] DESCRIPTION
CONTRACTOR

OVERALL 
SYSTEM

Armored vehicle or man launched short range anti-tank 
missile.

USSR

AIRFRAME Configuration unknown, only' the launch tubes seen. USSR

PROPULSION Gas ejection from tube. Solid rocket sustainer. USSR

GUIDANCE Command to visual line of sight. Wire or radio command. USSR

FUZING Contact. USSR

WARHEAD High explosive anti-tank. USSR

remarks | The Spandrel AT-5 and Spigot AT-4, although assigned different NATO code 
names, are now thought to be the same missile used with a different launch concept. 
The AT-4 is a manportable weapon launched from a launch tube by infantrymen much like 
HOT. The AT-5 is launched from the BRDM-2 armored vehicle with 5 tabular launchers 
being mounted ori the trainable turret. The tubes have a blowout closure and a flared 
tail for the boost exhaust. Wings or fins are folded. A rotatable sighting head is 
mounted on the vehicle roof.

These missiles are thought to have largely replaced the Swatter and Sagger missiles 
within the Soviet Union.

USERS KEY OATES COSTS

USSR
present status Operational UNIT COSTS:

ioc: First seen in 1977
Onerational about 1979

LAUNCH UNIT

QUANTITIES

TOTAL TO DATE:

269



aiNBRAL DYNAMIC!

SPANDREL/SPIGOT©^TlSBsi©

270



RANGE:

name____ SPARROW
de sig n ation AIM-7E/RIM-7H

SPARROW -7E developer Raytheon 
COUNTRY USA
service Al r Force/Navv

MISSION TRAJECTORY| LAUNCHED FROM| nMMn| lAuhC(O TARGETS „n«nrr iR$TAti
■ AIR-TO-AIR
OMR-TO SURFACE 
asUWACE-TO-AIR 
QsuarACE-To-suRfAct

□ URA'ATY/GLIDE
□ BOOST.- DC 3ST GllOf
■ BOOST SUSTAIN
□ BAlllSTlC

□ LAND INSTALL-SOU OTAKX 
O SUO OMAN
• SIIIPRIM-7H OOTHER
■ A/cFighter -----

□ SW?S □ VEHICLES
■ A/C □ PERSONNEL
□ MISSILES □ OTHER
□haho INSTALL --------------------------------

CHARACTERISTICS PERFORMANCE

LENGTH:

DIAMETER: 20cffl (0.7’)
ALTITUDE

ing25-50km (15.3-31 mi les 
upon launch altitude.

15,250m (50,000')
span lm (3.3/)

WEIGHT: 204.5kg '(450r)

OTHER:

SYSTEM/SUBSYSTEM

Aircraft acquires-----
prediction lo^is-""

j | FIRE/TRACK

^1 FIRE/ILLUMINATE

□ FIRE/OTHER PARTY 
TRKS. OR ILLUMINATES 
f~] fire AND FORGET

SPEED

OTHER:

DESCRIPTION

Mach 4.0

CONTRACTOR

OVERALL 
SYSTEM

The AIM-7E is an all weather, all altitude semiactive EW 
radar horning, air-to-air missile with alternate SAM role. Raytheon

AIRFRAME Slender cylindrical body with pointed nose. Cruciform 
triangular wings midbody and fins at tail. Raytheon

PROPULSION Dual thrust, solid fuel rocket motor, Mark 38, Mod 4 Hercules/Aerojet

GUIDANCE CW semi active radar. Raytheon

FUZING

WARHEAD

Proximity and contact fuze.

30kg (66#) rod warhead

remarks I ihe A1M-7E Sparrow has been employed by the USAF on the r-4 fighter, and by 
the USN on the F-4 and F-14 aircraft. Additionally, the RIM-7H, an AIM-7E variant, 
is employed as a shipboard launched weapon in the basic Point Oefense System, and in 
the NATO Sea Sparrow systems.

KEY DATES

present status Replaced by 
-7F in USA.
'OC: Early 1970's

USERS
Japan

USA S. Korea
Belgium Netherlands
Canada Norway
Denmark Spain
Germany Turkey
Greece Egypt
Israel Saudi Arabia
Italy United Kingdom

costs

unit costs: Ro longer in 
production.

launch unit

QUANTITIES

total ro date: Approximately 
24,000 AIM-7E variants.
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name SPARROW SPARROW -7F
DESIGNATION AIM-7F RIM-7F

MISSION [ trajectory] LAUNCHED FROM □MOatE LAUNCHER
■air-tc air □ GRAVITY/GUOE O LAND INSTALL-SOFT □TANK
Qair-io-surface □SnoST/ROUST GUDE □ SlO □ .VAN
(JSURFACE-TO-A'R ■ BOOST SlISTA'S 3 SHIP □OTHER
□SURFACE-TO-SURFACE □ BALLISTIC ■ A/C

CHARACTERISTICS

LENGTH: 3.65m (12.0') , BASIS FOR LAUNCH
AZC jadar

DIAMETER: 20cm (0.7* )

SPAN:

WEIGHT:

missile.
| | FIRE/TRACK

| FIRE/ILLUMINATE

□ FIRE/OTHER PARTY 
TRKS. OH ILLUMINATES 
.82m (0.9')span| >fise and forget

lm (3.3*)

228kg (503#)

npvFinpcp Raytheon
COUNTRY-------- ------------------------—--------
service Air Forcg/Nayy, 
TARGETS |

□ SHIPS
■ A/C
O MISSILES
□HARB INSTALL.

PERFORMANCE |

range: "Max: 48-96km (30-60 miles) 
deDending on launch altitude. 
Min: 0.7km (.4 miles)

altitude A]] altitudes available to 
launch aircraft.

SPEED: 4.0 Mach

□ SOFT. ISSTAXl
□ VEHICLES
□ PEHSOSNE;
□ OTHER------

OTHER.jl finsOTHER:
SYSTEM/SUBSYSTEM |

----------------------------------------------1 DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

The AIM-7F is an all weather, all altitude semiactive 
CW radar homing, air-to- air missile with alternate SAM 
role.

Raytheon - Prime 
General Dynamics/

AIRFRAME Slender cylindrical body with pointed nose. Cruciform 
triangular wings midbody and fins at tail . Raytheon

PROPULSION Dual thrust, solid fuel rocket motor, Mark 58, Mod 3 Hercules

GUIDANCE CW semiactive pulse doppler radar with conical scan 
slotted antenna, solid state electronics.

Raytheon/General
Dynamics

FUZING Proximity and contact fuze.

WARHEAD 40kg (88s) continuous rod warhead.

remarks j Launch aircraft include the F-4E, F-15, F-4, F-14 and F-18 aircraft. 
Additionally, the Sparrow AIM-7F has been integrated into the Contraves Skyguard 
surface-to-air missile system.

The AIM-7F differs from the -7E in that it has a larger motor (greater range), 
larger warhead (greater lethality) and solid state electronics (greater reliability). 
The AIM-7F also has improved lock-on capability in the presence of look-down clutter.

USERS

USA
Canada
Israel
Japan
Saudi Arabia
Spain

KEY DATES COSTS

PRESENT STATUS; Full Scale, 
production initiated in 1 ate 
1974; will remain in opcr-atioi 
until -7M replaces.

unit costs: Average/S125K

LAUNCH UNIT:--

I0C: 1980 QUANTITIES

TOTAL TO DATE:

Approximately 7000 units 
through 1981.
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NAME SPARROW SPARROW -7M ncvfiAPFH Raytheon
COUNTRY USA ,

DESIGNATION HIM-/ /K1M-/M SERVICE Air Force/Navv
MISSION TRAJECTORY LAUNCHED FROM nMoaif TARGETS

□son INSTAll 
□vehicles■ AlR JO ajh 

□fclR-TO-SURFACE
nOHAVITY/OllOE □ IAX9 ISSTAll SOFT DlANX □ S-IIPS
□ UOOST/BOOSF GllflE □ silo Dman ■ A/C □PERSONNEL

■surface-to-air RIM 
□SURFACE-TO-SURFACE

■ BOOST SUSTAIN 
DeAiusTic

■ RIM nOTHfR ■ MISSILES 
FTuAPn ikKTJ i

QATUFB
■ a

CHARACTERISTICS 1. . PERFORMANCE |

LENGTH: 3.65m 1,12.0') ,, BASIS FOR LAUNCH
A/C radar acquires RANGE: 48-96km (30-60 miles), depending

fn target and inputs____
' REedjjlLiQlLJLO__________

missile.

uri luuncn aiviLuue.,
DIAMETER: ZUCIB

ALTITUDE: All aircraft altitudes
SPAN: Im (3.3') [ ) FIRE/TRACK

11 FIRE/ILLUMINATE
SPEED: Mach 4.0

weight: 223kg (503?) |l—l1 FIRE/OTHER PARTY
1—Itrks or illuminates

1 FIRE AND FORGET
OTHER: OTHER:

SYSTEM/SUBSYSTEM DF&r.RI PTION CONTRACTOR

OVERALL 
SYSTEM

The AIM-7Ri$ ari all weather, all 
CW,radar homing air-to-air missile 
role.

altitude semiactive, 
with alternate SmM Raytheon

AIRFRAME Slender cylindrical body with pointed nose. Cruci form Raytheon
triangular wings midbody and fins at tail.

PROPULSION Oual thrust, solid fuel motor, Mark 58, Mod 3 Hercules

GUIDANCE
Monopulse semiactive radar seeker with solid state Raytheon; Genera’ 1
electronics and missile-borne computer. Dynamics-2nd sou.

FUZING Proximity and contact fuze.

WARHEAD 40kg (88#) continuous rod; blast frag. W/H-1983.

------------- 1 The use of the monopulse seeker, inverse processing, and the incorporation 
of an on-board digital computer distinguish the Sparrow -7M from the -7F model. These 
changes provide greatly increased ECM invulnerability and better target tracking in 
look-down through clutter conditions. The AIM-7M/RIM-7M will replace -7F and -7M 
in all air-to-air and shipboard point defense (NATO Sea Sparrow) applications, becoming 
fully operational in 1982.

USERS KEY OATES COSTS

USA
PRESENT STATUS
Production initiated 

>OC: J982

UNIT COSTS:

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE:

About 125 through CY 1981.
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The B-52 carries 20 short range attack missiles (SRAM's): 2 clusters of
3 each on each wing and 8 internally. The B-l bomber was to carry 24 internally 
and 8 externally.

SRAMNAME SRAM, 

designation AGM-69A/B
developer Boeing----------------- 
COUNTRY ___
service Air Force

MISSION

ACL

TRAJECTORY

sunt

LAUNCHED FROM p- MO3L5 LAUKCH1R 
TANK
MAN
OTHER

TARGETS
□SOfT INSTALL 
O VEHICLES 
■j)TSR^raiegi£_

defenses

rua to air 
■HIRTOSUWACl 
□ SUflFACE-TOA® 
□SUFFACfTU-S'JHf

□ SMVITY/CUOE
□ 800ST/600ST
■ rCDST SUSTA?
□ BALLISTIC

□ LANO INSTAU SOFT C
□ sto C
□ ship C
■ a/c

□ ships 
□a/c 
□MiSSlfS
□ HARD IHSTAl

CHARACTERISTICS 

LENGTH: 4 27m

DIAMETER: 44.5CI

SPAN. Est. 52cn

WEIGHT: l,010kC

OTHER:mid fligl

14.0')

(1.46‘)

(1.7’)

(2227#)

it trajectc

BA’ 
large 
tor? 
Slip

F1R
2) FIR 

| FIR 
—Itr 
■ FIR 
W ci

>IS FOR LAUNCH
t and_trajec=_ 
set Jr.to

E/TRACK

E/ILLUMINATE

E/OTHER PARTY
<S OR ILLUMINATES
E AND FORGET 
iange can be mad

PERFORMANCE J

range: 160km (lOOmi)

altitude: Varies with chosen trajectory. 
See "other"

speed 3+ Mach
Other: Flight trajectory modes:

1. Semi-ballistic.
2. Terrain following

j other: 3. Inertial/terrain following
SYSTEM/SUBSYSTEM

--------------------------------------------- DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

Supersonic air-to-surface nuclear missile designed 
to neutralize enemy terminal defense (SAM sites) Boeing

AIRFRAME Cigar shaped body with three control surfaces near 
ta i 1. Boeing

PROPULSION Two stage solid propellant rocket motor with restart 
capabili ty .

Lockheed-Original
Thiokol-Iir.proved

GUIDANCE
Inertial guidance with altimeter control and terrain 
avoidance control .

Inertial - Singer 
Kearfott

FUZING Air burst plus contact fuze. Universal Match Corp

WARHEAD 200KT nuclear. W-69 • DOE
REMARKS

Since production ceased, the SRAM has been upgraded with a new, longer, 
life rocket motor, a less sensitive warhead, a hardened computer, and new software. 
h SRAM-B was planned for the 8-1, but was canceled when the B-l was canceled. 
Boeing has been promoting an SRAM-L as a substitute for the ASALM - with the 
main improvements being larger range, terminal guidance and radar lock on.

USERS

USA

KEY DATES

present status: Operational - 
production completed 1975.
IOC:

1972

COSTS

UNIT COSTS

LAUNCH UNIT

QUANTITIES

TOTAL TO DATE: 1 500
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CHARACTERISTICS j 

LENGTH: yOffl (65.6* )

namf (No NATO Name)
DESIGNATION .SS-16

SS-16 DEVELOPER
COUNTRY —USSR
service Ajr Parra---------------------------

MISSION TRAJECTORY LAUNCHED FROM | nvnfl|lf(Al)NrHK TARGETS J □SDH INSTALL

□arto-air 
□Z.IRTO-SURIACI 
□ SUS'ACETO AIR 
■SURFACE-TO-SURFACE

D GRAWTT/GllOE
□ 0C3ST.'BOOST CHOE
□ boost sustain
■ BALLISTIC

□ LAW NSTAll-SOfT CTAh<
■ sue Oman
□ ship □other
□ a/c

□ SHIPS □ VEHICLES
□ A/C aPERSOMMl .
□missiles B:iiHE'-iStrateg.ic_
□haro install -cargots- - —

PERFORMANCE | 

range 9000km (5600mi)BASIS FOR LAUNCH
Targer and.launch, 

-position inputtd—OIAMETER: 2 . Om (6.6')

altitude Ballistic, depends upon range.
span Ko wings or fins

spfeo Ballistic, depends upon range.

OTHER:

I I FIRE/TRACK

I I FIRE/ILLUMINATE 

WEIGHT 35 QOOkg (79,500Hr_lFIRE/°THER PARTY
I j|---- I TnKS OR ILLUMINATES^1 FIRE AND FORGET

other: CEP .54km (,33mi
SYSTEM/SUBSYSTEM

-------------------------------------------- DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

Mobile or silo launched intercontinential ballistic 
missile.

USSR

AIRFRAME Three cylindrical stages, each of lesser diameter. 
Gently tapered nose.

USSR

PROPULSION Three stage solid propellant rocket motor. USSR

GUIDANCE Highly accaurate inertial guidance, probably with stellar 
correction.

USSR

FUZING USSR
WARHEAD Nuclear 1.5-2.0mt or 3 MIRV. USSR

REMARKS
The SS-16 is a second generation light ICBM, the only Soviet new generation 

missile with solid fuel propulsion. It has been configured for boyh silo and mobile 
applications. Initially, this missile was thought to contain a single warhead. How­
ever, test data suggests that it contains, or could contain, a computer-controlled 
dispensing bus in the post-boost vehicle, which could accurately disperse MIRV s to 
widely scattered targets.

The SS-16 is in the process of replacing the SS-13 Savage missiles.

USERS

USSR

KEY OATES

present status Operational
COSTS

UNIT COSTS:

IOC_ 1975 -1978
LAUNCH UNIT

uepioyea Tirol. in x^/o, 
hut oreviouslv manufactory QUANTITIES

in large quanities and 
stored.

TOTAL TO DATE: At minimum, is 
replacing SS-13s in 60 silos
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name__ _
DESIGNATION SS-17
MISSION | TRAJECTORY

SS-17 DEVELOPER-------------------------
COUNTRY .USSR____
SERVICE Air Force

8AIR-TO-AIR
VRTC-SURFACE 

□S'JRTACf -TO AIR 
■ SURFACE TO SUR>ACE

CHARACTERISTICS

8URAVITY/GtlOE
BOOST/BOOST GUDE

B BOOST SUSTAIN 
BALLISTIC

LENGTH: (73 7 . )

DIAMETER: ? 5|), (8.2*)

span: No wings or fins

WEIGHT: 65,000

OTHER.
SYSTEM/SUBSYSTEM

OVERALL 
SYSTEM

AIRFRAME

PROPULSION

GUIDANCE

FUZING

WARHEAD

REMARKS |

LAUNCHED FROM| 
SIAND INSTAU SOFT OTANK

$10 OVAh
□ seif OOTHfR----------------
□ A/C ----------------------------

BASIS FOR LAUNCH
_ Target and Jaunch 

position_jdata___
___ i npnt.pd._________

FIRE/TRACK

FIRE/ILLUMINATE

(143,000.$r-|F,RE/°THER PARTY
—J TRKS OR ILLUMINATES 
fl FIRE ANO FORGET

TARGETS

□ SHIPS
□ A/C 
□missies 
CHAK3 IMS TAI I

SSOFT INSTALL
VEHICLES 

□PERSONNEL , .
■CTiiin^irat^-ic /

PERFORMANCE | 

range: iq,000+ km (6,200+ miles)

ALTITUDE: Ball lSttC

speed Ballistic

other: CCP 0.5km

DESCRIPTION

Silo launched intercontinental ballistic missile.

- depends upon range

- depends upon range

(0.3 miles)

CONTRACTOR

USSR

Long cylindrical 1st stage tapering to smaller diameter 
2nd stage. Conical nose.

Two stage liquid propulsion rocket motors.

Highly accurate inertial guidance.

Nuclear: Mod 1 4 MIRV 200-600 kt; Mod 2 
Single warhead-exceeding 1 mt.

USSR

USSR

USSR

USSR

USSR

----- 1 The SS-17 and the SS-19 were apparently competitive designs for a lightweight 
accurate ICMB to replace the SS-11 Sego missile. Both proved effective and both are 
now being installed in the SS-11 silos. The most significant differences are 
appearance and weight (SS-17 is about 13,000kg lighter). The SS-17 is cold 
launched from the silo b.y means of a piston or sabot. Early tests featured 3MIRVs, 
but the Moj.l has 4 MIRVs, each estimated at more than 200kt. The Mod 2 has a 
single warhead of greater than lint. The SS-17 has about 4 times the throw 
weight of the SS-11 it replaces, and considerably more accuracy.

LAUNCH UNIT

USERS KEY DATES COSTS

USSR present status Operational UNIT COSTS

Mod 1-1975IOC:

QUANTITIES

TOTAL TO DATE. AOver 70
perational by 1978
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RANGE

~amf(No NATO Name) SS-18 DEVELOPER-------- -------------------------------

DESIGNATION. . SS-18 COUNTRY UbiK
service Air Force

MISSION | TRAJECTORY LAUNCHED FROM | nMCai£ .avYCHIH TARGETS „dCAIT iKKTAll
□ AIR-TO-AIR 
CAJfi TO SURFACE 
□SURlACf-TO-AlH 
■SURfACt TO SURFACt

□ ERLVlTY/GLIDL
□ 530ST/BCOS1 ClOt 
n 3oosr sustain
■ ballistic

□ LAND ISSTAll SOFT OTANK
■ SlO Omak
□ SHIP Q07H(R
□ A/C

□ ships ljvlhicus
□ a/c □pifsowh .
□MISSILES BOTHERitrat-eSlC
□hapo install iargets

CHARACTERISTICS j PERFORMANCE

12,000km (7,500 niles)

DIAMETER; 3.2m (10.5')
ALTITUDE

„ BASIS FOR LAUNCH
Target ..and.J.a.LLP-ch

inputec.______________

length 37m (121.4'

Ballistic - depends upon range

span: No wings or fins

SPEED.
weight: 220,000kg

(484,000.4*)
OTHER:

Ballistic - depends upon range

OTHER:

^FIRE/TRACK

2) FIRE/ILLUMINATE

“I FIRE/OTHER PARTY 
—J TRKS OR ILLUMINATES 
B|r'RE ANO fORGET CCP to ( depending on MOO)

SYSTEM/SUBSYSTEM I
---------------------------------------* DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

Silo launched intercontinental ballistic missile. USSR

AIRFRAME Cylindrical body with tapered to round nose. "World's 
largest missile" USSR

PROPULSION Two stage storable liquid rocket motors plus post boost 
propulsion for RV or MIRV's USSR

GUIDANCE Inertial with computer guided reentry vehicle. USSR

FUZING USSR
WARHEAD Nuclear: Mod 1 1 X 20 mt, MOD 2 8 X 2 + mt,

Mod 3 1 X 10-15 mt. Threw weights to 9000kg (20,0004) USSR 
REMARKS

The SS-18, the world's largpst missile, provides an awesome combination of 
range, accuracy, and payload. It has been designed as the replacement for the SS-9 
Scarp, and is in the process of replacing that missile in modernized SS-9 silos. The 
SS-18 provides 30K greater throw weight and twice the accruacy.

Three modifications of the SS-18 have been identified:
Mod 1 - 1974 10c, 1 x 20+ mt warhead
Mod 2 - 1976 10c, 8 x 2= mt warhead
Mod 3 - about 1978 10c, 1 x 10-15 mt warhead with improved accuracy.

Most of the presently deployed units are considered to be the Mod 2 model.

USERS KEY OATES COSTS

USSR
present status Operational UNIT COSTS:

IOC: Mod 

Mod
1 1974
2 1976

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE: SALT limitation

was 310 SS-18'S
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PERFORMANCE

name—QtoJiAIO Name)----------
SS-19 DEVELOPER

DESIGNATION SS-19 SERVICE Air Force

MISSION | thajectory] LAUNCHED FROM (-]M0BI E IAUWCHfR TARGETS „
□ SOFT ISSTAll

nAIR-TOUUR 
□AIRTOSURIACt 
□sutfAce to air 
■SURUCt-TOSIJFFACf

□ GIIAMTY/EUOI
□ BOOST.1 BtlOST fill0£
Qeoost sustain
■ 8AIUSIIC

□ IAS0 WSTAll SOFT DTANX
■ suo Oman
□ ship □other
□ */c ---------------------------------------

□ships □vtmaes
Oa/c □pjhscwi .
□missius aoTHeR-itriicaic
□HARO INSTAll ---------------1 v.rgsts----

RANGE
CHARACTERISTICS
LENGTH: 27>01n (83.

DIAMETER: 2.5m (8.2')

„ BASIS FOR.LAUNCH
Tarset PQSi.ti.QR.inz 
nuwt

11,250km (ZOOQmi) Mod 1
10,000+km (6200+mi) Mod 2

ALTITUDE

J FIRE/TRACK 

Q FIRE/ILLUMINATE 

weight: 78.000kg (71,600$ fire other party
I—I TRKS. OR ILLUMINATES 
^FIRC ANO FORGET

span: Ko wings or fins
Ballistic - depends upon range

SPFED Ballistic - depends upon range

OTHER:________________
SYSTEM/SUBSYSTEM

OTHER: CEP to .5km (.31mi)

DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

Silo launched intercontinental ballistic missile. USSR

AIRFRAME Long cylindrical body with conical to round nose. USSR

PROPULSION Two stage, storable liquid propellant rocket motors. USSR

GUIDANCE Inertial refined by "Fly by Wire" techniques.
FUZING

USSR
USSR

Nuclear Mod 1 6 x 500kt MIRV: Mod 2 5+int with improved 
accuracy.

USSRWARHEAD

REMARKS J

SS-19 and SS-17 were apparently competitive designs for a light weight 
acqurate ICBM to replace the SS-11 Sego missile. Both proved effective and both 
are now being installed in the SS-11 silos. The most significant differences 
are appearance and weight (the SS-19 is about 13,000kg heavier). As with the 
SS-17, the SS-19 is cold launched, being ejected from the silo by a piston or 
sabot.

TOTAL TO DATE:

Over 250 Mod l's in service.

USERS KEY DATES COSTS

USSR present status Operational UNIT COSTS

l0C: Mod
Mod

1 deployed in 1974
2 IOC unknown

LAUNCH UNIT

QUANTITIES
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CHARACTERISTICS |

mamf (No NATO Name)
DESIGNATION . SS-20__________________

SS-20 OEVELOPER------------ --------
COUNTRY 
service Air Force

MISSION TRAJECTORY LAUNCHED FROM j uAt^CHER TARGETS r Kuh iksran

n*R-ro ajr
Owr.TOSLWACE
□ SUPFAWTOAS 
■SUSrACf UJ S'JRfACt

nGRAVUY/GlIOL
□ BOOST, eOOST GUDE
□ BOOST SUSTAIN
■ CALLlSTIC

□ LAND IXSTAU-SOFT OTANK
□ sio Oman
□ ship aOTHER
□ A/c -------------------

□SHIPS □ VEHICLES
□A/c □ftnscwKEi . .
□missiles a dimes Juxategic
□hajio install —'■-------- • urge Lb

PERFORMANCE

LENGTH: ! (36. p)

DIAMETER: 2 . Cm (6.5')

„ flASJS FOR LAUNCH
Missile erected 
and readied. Target 
and launch position 
data induted._____

span: No wings or fins.fire/track

| | FIRE/ILLUMINATE

WEIGHT: 13,000kg (28500#)[ IFIRF/OTHER PARTY
I---- 1 TRKS OH ILLUMINATES
| FIRE AND FORGET

OTHER;
SYSTEM/SU8SYSTEM

OVERALL 
SYSTEM

AIRFRAME

PROPULSION

GUIDANCE

RANGE:

ALTITUOC

SPEED

OTHER

DESCRIPTION

Reduced Payload 7500km (470Cmi)
Full Payload 5700km

Ballistic - depends

Ballistic - depends

CEP .75kin (.5mi)

Mobile launched intermediate range ballistic missile.

Cylindrical 1st stage with flared skirts and tapering to 
lesser diameter 2nd stage. Gently pointed nose.

Two stage solid propellant rocket engines-first two stages 
of SS-16.

Inertial guidance

(3500mi)

upon range.

upon range.

CONTRACTOR

USSR

USSR

USSR

USSR
FUZING USSR
WARHEAD

REMARKS '

Nuclear: MIRV version carries 3 MIRV of about
600kt each; long range version with SO RV.____ USSR

It is widely believed that the SS-20 utilizes the first two stages of the 
SS-16 as the basis for a high mobile 1RBM. The SS-20 is carried on a tracked 
vehicle much like those for the SKEAN and SANDAL missiles that it replaces. Two 
versions are known: MIRV version which carries 3x600kt MIRV s and a long range 
version which carries a single 50 kt RV and gives about 1800km (llOOmi) 
additional range.

USERS KEY OATES COSTS

USSR
present status Operational UNIT COSTS:

ioc: Initial deployment
1978

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE
300-400 launchers 
estimated.
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NAME______ SSBS
DESIGNATION^ &

MISSION

□air-to-air 
□air-to-surface 
□ SURFACE-TO-A R 
jBSLIRFACt-TO-SJRFAC-

CHARACTERISTICS
LENGTH:

TRAJECTORY|

SGRAVITY/GUOE 
600ST/800ST GLIDE 
BOOST SUSTAIN 
BALLISTIC

SSBS DEVELOPER ^£°SPatla|e 

country rrance----------------
service. Air Force _

DIAMETER: $2:
S3:

SPAN:

WEIGHT:

OTHER:

LAUNCHED FROM)

□ LAND INSTALL-SOFT CTANK
■ SUO OMAN
□ SHIP OOTHER----------------
□ A/C -----------------------------

S2: 14.78m (48.51)
S3: 13.87m (45.5') readv state and
S2: 1.50 (4.9') firingjs
S3: 1.50 (4.9*) - automatic.
S2: 2.62m (8.6* )DFIRe/TRACK
S3: 2.62m (8.6‘) □ fire/illuminate

CO. On-* I FIRE/OTHER PARTY
oz.umt —J TRKS OR ILLUMINATES

S3: 25.8mt (28t) ^pire and forget

SYSTEM/SUBSYSTEM

OVERALL 
SYSTEM

AIRFRAME

PROPULSION

GUIOANCE

FUZING

WARHEAD

REMARKS

PERFORMANCE

RANGE:

ALTITUDE:

SPEED

OTHER

DESCRIPTION

TARGETS

□ships
□a/c 
□missiles 
Charo install

ST"3000km
S3 3000km

8SOU INSTALL
VEHICLES

-------- 1 argots

Ballistic, depends upon target 
range.

Hypersonic

CONTRACTOR

Medium range surface to surface ballistic strategic 
missile_____________________________________________________
Cylindrical body with warhead and RV of smaller diameter 
at fore end. Cruciform tail fins. S3 has W/H and RV 
included in gentle taper.
PT8 se?SndSslage|,[S?j'an9tpE<>secon3Os?age £lthf
vector, .control (S3j__________________________________
Inertial guidance

52 nuclear warhead - 150
53 nuclear warhead - with pen aids

Division Systems
Balistiques et
Spat i aux Aerospati al a

Aerospatiale

SEP

52 SAGEM/SFENA
53 EMD/SAGEM

Commissariat a l'En- 
eroie Atomique ____

Both the S2 and S3 SSBS Missiles (SOL-SOL Balistique Strategique) are 
The missiles are in a constant

Preparations for firing as well as firing are automatic. Each
Two 

which is in the process of being 
single underground launch

launched from dispersed, hardened underground silos.
state of readiness.
launch area includes the silo and an annex housing the supporting equipment, 
groups of 9 silos each are operational for the S2 
replaced by the S3. Each group is commanded by a 
control center.

The S3 is lighter weight and has somewhat 
same first stage as does the S2, the second stage 
re-entry vehicle with a hardened warhead and penetration aides.

increased range. It uses the 
of MSBS M20, and an advanced

USERS KEY OATES COSTS

France present status Operational

IOC:
52 1971
53 1980

UNIT COSTS:

LAUNCH UNIT: 

quantities]

TOTAL TO DATE:

52 about 50
53 about 15
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1 AJCWs:
ABl «t**»*T5t*V

9O3j»* <0

f-.-d 
f /’X SSBS H

. . Ik- }•• -•?t

III

MID 1971 END 1971
** igtfsW
SSBS

f.t '• o;X«i:t;r»-
*:•;;/jv-:

<'■* (jtcijf 
»jf S cpefsiiofM 
tnii'Jw.

M2 M20

FIN 1972
?v—-* - -%/**-.
V. _.___ _

1974

■feBS

1972

MSBS
;-----------------------

i 1 1
1
1 Rf 3 ft W1 -^ .'•' • '

A 

rv»-«« ■

♦

»

B I k -~J

FIN 1974 
fc-~-^S

i MID i960

SSBS S3 1 
• Pairings and re-envy vehicle, 
? pQuip&nent day
3 Second stage (P 6)

1985
_____ A,
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oeveloper ^eneral-Dynaiuics.
country.. __________
service  Navy

STANDARD ARM
DESIGNATION

MISSION |

Bair-to-air
VR-TC-SURfACf 

□S’JRJACI TO MR 
■ SUHf ACC'QSLIRrACc

CHARACTERISTICS
LENGTH: 4.5/01 ('15.0')

trajectory]

SGMVIIY/GlIOt 
800ST/8GOSI GUM 
BOOST SUSTAIN 
8ALUSTIC

DIAMETER: 34Cffl (1.1’)

span: 98cm (3.0')

WEIGHT: 613kg (1350#)

OTHER:_________________
SYSTEM/SUBSYSTEM |

OVERALL 
SYSTEM

AIRFRAME

PROPULSION

LAUNCHED FROM [ nMnF||f ~

□ LAND IMSTALL-SOFT OTANK
□ suo Oman
■ SHIP OOTHER.---------------
■ 4/C ----------------------------

OASIS FOR LAUNCH
Target,.atguisitiQii 
and position_____
-identification,
Q FIRE/TRACK 

f~| FIRE/ILLUMINATE 

□ FIRE/OTHER PARTY
TRKS OR ILLUMINATES 

f FIRE ANO FORGET

8SOFT INSTALL 
VtHlCLTS

□ PsHSC-MhU ,
fnff&i lafions

TARGETS

□ SHIPS
□ 4/C
□ '/ISSUES 
□hafo INSTAll

PERFORMANCE ' 

range: 56km+ (35 miles +) Air Launch
25km+ (15.5 miles +) Ship Launch

AiTiTuoFAircraft altitude

speed 2.5 Mach

OTHER:

DESCRIPTION CONTRACTOR

Air to surface and surface to surface anti-radiation 
missile adapted f ram. Standard. mis si 1 e.._

Cylindrical body with pointed nose. Cruciform long 
span wings and cruciform tail surfaces.____

Hud.1 thrust solid propellant rocket mor nr

Genera1, Dynamics
Pomona Division

General Dynamics

Aerojet/NOS

guidance

FUZING
Passive RF seeker. Proportiona1_navi^a.tinn__trajectory
Proximity------------------------------------------------------------------

WARHEAD
High explosive warhead NQS/NWS.

REMARKS The Standard ARM system utilizes a missile evolved from the Standard missile 
and provides aircraft strike capability against radar directed air defense sites. It 
also has a capability to counter search and ground control intercept radars. The system 
includes electronic detection equipment to identify and select targets for attack. When 
automatically or manually instructed, the missile is launched against a target, relying 
on its broadband passive receiver to seek out and destroy or suppress the target radar. 
Launch and leave, omni-directional attack from outside the lethal radius of enemy SAMs 
are inherent characteristics of the system. Standard ARM has been produced in several 
versions, the latest of which provides highly selective broadband targeting options. 
Standard ARM is also used in the ship-to-ship role both from patrol vessels and other 
combatant ships. In the case of 
launcher and can be fired to its maximum surface-to-surface range of 35 miles, over the 
horizon at ships that have their radar turned on. 
the A-6, F-105, E-4 aircraft and U.S. missile ships.

the PG installation, the missile is fired from a "bin"

Standard ARM has been launched from

USERS KEY DATES COSTS

USA
South Korea

present status Operational

'oc: ig69

UNIT COSTS

LAUNCH UNIT

QUANTITIES 

TOTAL TO DATE:

Approximately 700
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MAmpSTANDARD SM-1/SM-2 ER STANDARD ER
designation RIM-65A/B

MISSION TRAJECTORY| LAUNCHED FROM | nM0B { lAuscilEfl

QAIR TO AJR 
Qair-tosurface
■ SURFACE-TO A R 
□SURFACE-TO-SURFACE

□ ORAVITY/GLKJE
□ MOST/BOOST GLIDE
■ BOOST SUSTAIN
□ BALLISTIC

D LANE INSTALL-SOFT DlANX
□ silo Oman
■ ship □ other
□ A/C ----------------------------------------

developer 4* 1̂

COUNTRY USA
SERVICE
TARGETS

O SHIPS 
■a/c 
■missiles 
□haro install

PERFORMANCE

SM-1: 65km (40mi)
SM-2: 120km (75mi)

8 SOH INSTALL
VEHICLES

□ PERSONNEL
□ OTHER------

characteristics ]

LENGTH: M+B: 8.2m {21'} T ETASI.S FOR LAUNCH,

-tracked.. Missile 
-readied..__Launcher.,
aimed except. for_
— -VLS SM-2.
— w/command corr.

DIAMETER: M; 34cm
8: 46cm ___
M: 1.08m (3.5') 3 "
q. i cnn. (Q q • \ ■■ W/COWIIMnu . . 
D. I.bum lb.J J H FIRE/ILLUMINATE

M: 490kg (1080# X I fire/other party
M+B:1325kg (2920#)HTRKS OR 'Ruminates 

[_j fire and forget

SPAN:

RANGE:

ALTITUDE 20,000m+ (65,000'+)

SPEED: 2.5+ mach

OTHER: OTHER:

WEIGHT:

SYSTEM/SUBSYSTEM ncccp.oT.™ CONTRACTOR

OVERALL 
SYSTEM

Long range, surface to air missile system for shipboard 
air defense.

General Dynamics 
Pomona Division

AIRFRAME Cylindrical body with pointed nose. Cruciform long chord 
narrow span wings and in-line tail fins. General Dynamics

PROPULSION Single burn solid propellant sustainer rocket. Solid 
propellant booster rocket motor.

S.-Aerojet/Hercules
B.-Atlantic Researci

GUIDANCE
SM-1 semi-active radar; SM-2 semi-active radar plus 
inertial reference with command correction. General Dynamics

FUZING Contact or proximity. Mark 45. Motorola

WARHEAD High explosive fragmentation. Mark 70. USN

remarks | standard missile development coirmenced in 1964 in medium and extended ranges 
as replacement for the Terrier and Tartar SAM's for fleet air defense. The ER ver­
sions are designed as Terrier replacements.

The Standard missile is all electric (no hydraulics or pneumatics) and uses 
solid state electronics and an adaptive autopilot. Modular design of subsystems 
has been the basis for the many versions of the missile and the upgrading of 
capability. The SM-2 differs from the SM-1 in that it incorporates command with 
inertial reference midcourse, a new booster, a monopulse receiver, and is adapted 
to AEGIS. For the ER version, a single burn sustainer is substituted for the MR's 
dual thrust motor, and a larger diameter booster is mounted in tandem.

The Standard missile is in operation on over 80 frigates, destroyers, 
cruisers, and carriers, and is slated for installation in 80 more. The Standard 
ER is launched from the Mark 10 Terrier launcher and is compatible with the 
associated handling equipment.

COSTSUSERS KEY OATES

United States
present status: Operational

Italy ioc: SM-1 1969
SM-2 1978

QUANTITIES

TOTAL TO DATE: ^ear]y 4,000

unit costs SM-l~$200,000 FY 82U C S SM-2~$50t>,000 FY 82 

launch unit: Procurement
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mampSTANDARD SM-l/SM-2 MR
nPS.fiMATloNRIM-66B/RIM-66A

STANDARD MR DEVELOPER General Dynamics.
COUNTRY___ LISA------------------------
service Jaw __

MISSION

8AIR-TO-AIR
UR TO-SURFACE

■ SURFACE-TO-AIR 
gSURFACt-TO-$URFACE

trajectory]

86RAVITY/61I0E
BCOST/BOOST GUDE

BOOST SUSTAIN
BALLISTIC

LAUNCHED FROM | (AmHER
(j IAXO WSTAIL-SOFT QTANK
□ sue Dman
■ SHIP OOTHER-----------------
□ A/C -----------------------------

TARGETS

g SHIPS

■ a/c
■ VISILES
□ hard install

8 SOFT INSTALL
VEHICLES 

□PERSONNEL 
□ OTHER-----------

CHARACTERISTICS [

LEN0TH: 4.5m (14.7’)

DIAMETER: , , ,
34cm (l.T)

SPAN: 91cm (3.0‘)

BASIS FOR LAUNCH 
Target detected and 
tracked. Miss11c 
readied. Launcher 
“W-fera 
\jA FIRE/TRACK

| FIRE/ILLUMINATE

—I FIRE/OTHER PARTY
— TRKS OR ILLUMINATES

FIRE AND FORGET

PERFORMANCE 

RANGE: SM-1 37km
SM-2 56km

ALTITUDE: 65,000+ ft

(23 mi)
(35 mi)

(20,000m)

speed: 2.0+ Mach

OTHER:

WEIGHT: 6p)kg (1350tf)

OTHER:
SWTEM/SUBSYSTEMj DESCRIPTION

CONTRACTOR

OVERALL 
SYSTEM

Medium range, multipurpose surface-to-air missile 
for shipboard air defense.

General Dynamics 
Pomona Division

AIRFRAME Cylindrical body with pointed nose. Cruciform long 
chord, narrow span wings and in-line tail fins. General Dynamics

PROPULSION
Dual thrust solid propellant rocket motor, Mark 56/56 
Mod 0.

Aerojet/Hercules/
Thiokol

GUIDANCE SM-1 semi-active radar; SM-2 semi-active radar plus 
inertial reference with command corrections. General Dynamics

FUZING Contact or proximity, Mark 45. Motore la

WARHEAD High explosive fragmentation. Mark 90. USN
remarks | Standard missile development commenced in 1964, in medium and extended ranges 
as replacements for the Terrier and Tartar SAM’s for fleet air defense. The MR 
version is the Tartar replacement.

The Standard missile is all electric (no hydraulics of pneumatics) and uses 
solid state electronics and an adaptive autopilot. Modular design of subsystems has 
been the basis for the many versions of this missile and the upgrading of capability. 
The SM-2 differs from the SM-1 in that it incorporates command with inertial reference 
midcourse, a new engine, a monopulse receiver, and is adapted to AEGIS.

The Standard missile is operational on over 80 frigates, destroyers, cruisers 
and carriers, and is slated for installation in 80 more. It is adaptable for launch 
from the Mark 13, the Mark 26, and the new VLS launchers.

The MR Standard used against surface ship targets within range of the 
illuminating radars horizon.

USERS KEY DATES COSTS

United States Spain 
Australia
France
Germany
Iran
Italy
Japan
Netherlands

PRESENT STATUS Operational

IOC:

SM-1
SM-2

1969
1978

unit costs sm-1^ $200,000 FY82
SM-2-~* $500,000
LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE:
Nearly 5,000
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PERFORMANCE

name______ STINGFR________________

nFSIGNATION FIM-92A
STINGER developer General Dynamics— 

country USA______ __________  
service Armv/Marine Corps

MISSION trajectory] LAUNCHED FROM |nwcai( TARGET5J OSOFT.'NSTAll

□ AIR-TO-AIR 
LJAIR-TO-SIJS'ACf
■ SURIAU-TO-AIR
□ SURFACE-TO-SURFACE

□ fiRAWY/GUOE
□ OCOST.- eOOST GUDE
■ BOOST SUSTAIN
LJBALUSTIC

□ LANO INSTALL-SOFT □TANK
□ $110 ■MAN
□ SK* OOTHER
□ A/C ----------------------------------------

□ SHIPS □ VEHICLES
■ A/C □ PERSONNEL
□missiles □other------------------
□ HARO install --------------------------

range: 5.0km (3.1mi)
CHARACTERISTICS | 

LENGTH: 1.53ni (5‘)

DIAMETER 70mm (2.75")

BASIS FQR LAUNCH
,.Visual-sighting ..of 
iarae.L-an.d Iff in- Ifixxcuylion.

altitude 4500m (2.9mi)

SPAN:

WEIGHT:

Q FIRE/TRACK 

j FIRE/ILLUMINATE 

15.7kg (34.5#) |~1riRE/0THER PAnTYJ ' --- 1 TRKS OR ILLUMINATES
|| FIRE AND FORGET

90mm (3.50")

speed: Supersonic

OTHER:
SYSTEM/SUBSYSTEM :

CONTRACTORDESCRIPTION

OTHER:

OVERALL 
SYSTEM

Man-portable, shoulder-fired, anti-aircraft missile for 
low-altitude air defense. General Dynamics

AIRFRAME
Slender cylindrical body with blunt nose. Cruciform 
small fold-out fins forward with interdigitated fold-out 
tail fins. General Dynamics

PROPULSION Separable solid propellant rocket booster. Solid 
propellant, dual-thrust rocket sustainer. Atlantic Research

GUIDANCE Optical aiming, IR homing. Proportional navigation. 
POST seeker to be incorporated in 1985. General Dynamics ”

FUZING Impact. Maqnavox

WARHEAD Fragmentation type with smooth frag casing. Picatinny Arsenal

REMARKS

A man-portable shoulder fired guided missile system which enables the 
soldier to effectively engage low altitude jet, propeller driven and heli­
copter aircraft. Stinger, the successor to the Redeye weapon system, is now 
operational in the U.S. Army and Marine Corps. Designed for the threat be­
yond the 1980's, Stinger has all-aspect engagement capability, an IFF 
system, improved range and maneuverability and significant countermeasures 
immunity. The POST seeker, currently in engineering development, will be 
the primary seeker for Stinger after 1984.

COSTSUSERS KEY DATES

USA PRESENT STATUS Production

IOC: FY 1981

UNIT COSTS:

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE:

Over 6500 deliveries thru
1981
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PERFORMANCE

range 40km (25 miles)

STYX STYX DEVELOPER ------------------------------------------------
NAME------- ~ 1J  -------------------------------------
DESIGNATION. S$-N-?AZB

COUNTRY
SERVICE NjIVV

mission) trajectory] LAUNCHED FROM j |-)Moa|f Al MCK;H TARGETS J n^r^AH

□ AIK TCI AS 
(JAIR-IU-SURFACC
□ SURTACi-TC-AIR 
■SURFACt TO SUVACE

□gpavity/gikii
□ SOUSI/HCOSI Gl«3£
■ MOST SUSTAIN
□ BALLISTIC

B LAND INSTALL SOFT OTANK
□ SIO. . DMA*
■ ship Patrol Boa tooTMCR

■ SHIPS OvtlllClES
□ A/C OHRSOMIU
□ wSSllcS noiHER --

□ A/C --------------------------------------- □ >IAft0 MSTAll
CHARACTERISTICS j

LENGTH: 6>5m (21.3')

DIAMETER: 75cm (2.5')

BASIS FOR LAUNCH
.T.ar.fle.Up.QiitLQj___known & trajectory 
selected.

ALTITU0E:

SPAN:

WEIGH?: 225O-3OOOkg 
(5000-6600#) 

te remarks

M FIRE/TRACK 

—Command _] FIRE/ILLUMINATE 

“I FIRE/OTHER PARTY 
—J TRKS OR ILLUMINATES 
■ FIRE ANO FORGET 
“ IR and Radar

SPEED

Probably constant altitude cruise 
till dive-in. Possible sea 
skinning alternate

0.9 Mach

OTHER OTHER:
SYSTEM/SUBSYSTEMj OESCR.PT.ON

CONTRACTOR

OVERALL 
SYSTEM

Medium range, ship launched, anti-shipping missile. USSR

AIRFRAME Airplane type configuration with tapered to rounded nose 
and aft ventral mounted engine. USSR

PROPULSION Solid propellant booster and turbojet sustainer. USSR

GUIDANCE
Several variations: midcourse-programmed autopilot or 
radio command; final command, IR, or active radar. USSR

FUZING hs$r

WARHEAD High explosive linear or polygon charge. 
Warhead weicht: 500kc (1100#). USSR

REMARKS Thorp have been a great number of Styx variations since its introduction 
with subsequent changes in length, weight, range, and guidance mode. V 
the variations in weight shown). Known models have been the -2A, th. _ 
and a missile initially termed 
a Styx modification. Styx 
and Ki Idin missile boats.
2 on each side, one behind 
have installed the Styx on 
batteries.

has 
The 
the 
the

. (Thus 
the -2B, 

the SS-N-11, which since is believed to be 
been installed in the Komar, OSA I, OSA II, 
OSA II installation shows 4 missile launchers, 
other. It has been reported that the Chinese 
LUTA destroyers, and as coastal defense

COSTSUSERS j
Iraq Syria KEY DATES

Algeria Libya USSR PRESENT STATUS: Operational
Bulgaria 
China 
Cuba 
Germany 
Egypt 
Finland

Morrocco
Korea
Vietnam

Yugo.
IOC: 1959- 1960

Poland
Romania 
Somalia

India South Yemen
ir.danrs.ia Sri Lanka

UNIT COSTS:

LAUNCH UNIT:

QUANTITIES 

TOTAL TO DATE:
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NAME_____ SUBROC ----------
DESIGNATION_____
MISSION |

8AIR-TO-AIR
MBTOSURFACE 

□SURFACE-TO-AIR 
■SURF ACE-TC-SI1FF ACE

CHARACTERISTICS

TRAJECTORY|

QcnawTY/GliOt
■ ec3Sb'3:iiJ$r gue-
□ boosi SUSTAIN
■ SAI I IS lie

 ]

LENGTH: (20 5.)

DIAMETER: 53 3^ ( X . 75 • )

span: Not applicable

WEIGHT:
1900ko (4188#)

SUBROC

LAUNCHEO FROM | qVOB1 ( lAJhcll(=:
□ iako iNSTAii son □tank
□ silo Oman
Oshi? ■»IM----------o a/c —Siihmar.1ne

BASIS FOR LAUNCH 
LaraeX-COQrdjnate_ _ 
data input to sub­
marine. F/C systems 
Elected from torpedo 
| | FIRE/TRACK

~~| FIRE/ILLUMINATE 

—1 fire/othlr party 
—I TRKS OR ILLUMINATES 
^FIRE AND FORGET

n.vL.norn Goodycar Aerospace
COUN TRY_____ USA____________________

^yySERVICE
TARGETS |

□ SHFS 
□A/C 
□MISSILES
□hard INSTALL

(JSOFT INSTAll 
OWI'ICUS 
□PERSONNEL

PERFORMANCE |

RANGE (35

altitude Ballistic, depends upon ragne.

Sf,CC0: Ballistic speed for range.

OTHEROTHER:

SYSTEM/SUBSYSTEM DESCR.PT.ON CONTRACTOR

OVERALL 
SYSTEM

Submarine (torpedo tube) launched nuclear anti-submarine 
weapon Goodyear Aerospace

AIRFRAME Two diameter cylindrical body (small diameter top large) 
with conical nose. Small trapezoidal fins at rear of 
depth charge.

Goodyea r

PROPULSION Single stage solid propellant rocket motor. Thiokol

GUIDANCE Inertial guidance working through jet deflectors (boost) 
or small fins (ballistic reentry). Singer Kearfott

FUZING Depth sensor
WARHEAD Nuclear depth charge DOE
R E M A RKSI
-------------- Subroc forms the offensive element of an advanced anti-submarine weapon 
system designed for use in nuclear powered attack submarines operating against 
submarines armed with strategic missiles. The missile is launched horizontally 
from a standard 21 inch (53.3cm) torpedo tube, by conventional means. At a safe 
distance the sol id-fuel motor is ignited and Subroc follows a short level path before 
turning upward to leave the water for the major portion of its trajectory. Directional 
control under water and in air is by means of 4 jet-deflection nozzles. At a 
predetermined point, separation of the nuclear depth bomb is initiated by explosive 
bolts and a thrust reversal deceleration system which enables the warhead to continue 
on a ballistic trajectory controlled by vanes on the depth bomb. At a preset depth, 
the nuclear charge is detonated.

Subroc has been installed in the SSN 594/637/688 classes of nuclear attack 
submarines.

USERS

United States

KEY DATES j

present STATUS Operational

IOC: 1965

COSTS

UNIT COSTS

LAUNCH UNIT

QUANTITIES

TOTAL TO DATE:

7

?
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CHARACTERISTICS |
LENGTH:3.54m (11 .6' )

name________SUPER 530___________
DESIGNATION_____ S£3Q_________________

SUPER 530 developer Matra----------------------
country France
service Air. Force

MISSION | TRAJECTORY LAUNCHED FROM | nvDaie lAUwCKJR raBGETS 1 n™,

■AIR-TO-AIR
□AIR TO-SURFACE
□ SURFACE-TO-AIR 
□SURFACE-TO-SURFACE

nURAVlTY/GlIOF
□ BODST/MCST GUDE
■ BOOST SUSTAIN
□ 8ALUSTIC

O LAKE) INSTALL-SOFT QTANK
□ SILO Oman
□ ship OOTHER
■ A/C ----------------------------------------

□ SHIPS □vehicles
■ A/C □FERSOhNEl
OVJSSUES DOTHER-------------------------
□hard install ---------------------------

PERFORMANCE |*

range: 36km (22mi) max., depending on 
altitude.

BASIS FOR LAUNCH 
Mi SSI Ip readipd. 
Target acquired.'

DIAMETER: 0.26lll
ALTITUDE: 23,000m (75,000+)

SPAN: 0.90m

227kg (500?)

( | FIRE/TRACK

^1 FIRE/ILLUMINATE

□ FIRE/OTHER PARTY 
TRKS. OR ILLUMINATES

□ fire AND FORGET

SPEED 4.5+ rnach

OTHER: OTHER(60»)W/H

WEIGHT:

SYSTEM/SUBSYSTEM 1
----------------------------------------------1 DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

Second generation version of the R530 air-to-air 
missile with greater speed, altitude and maneuverability. SA Eng ins Matra

AIRFRAME Cylindrical body with slight taper to pointed nose. 
Cruciform long chord, small span wing starting at mid­
body and cruciform tail fins. Matra

PROPULSION Dual thrust, composite (Butalane) propellant with 2 
sec. boost and 4 sec. sustain. Thomson-Brandt.

GUIDANCE
Super AD-26 semi-active radar with shoot-up, 
shoot-down capability. EMO

FUZING Proximity. Thomson-CSF

WARHEAD High explosive. Thomson Brandt

REMARKS

The Super 530 missile provides improved aerodynamics, propulsion and 
electronics over the R530. This results in greater range, speed and al­
titude capability. It can successfully intercept with a 25,000' separation 
between target and interceptor. The electronics are designed to handle a 
shoot-up, shoot-down intercept. An automatic launch mode has been incor­
porated into the A/C computer. The computer calculates the optimized point 
of launch and fires the missile.

The initial deployment of the S530 has been aboard the Mirage Fl-C.

USERS

France 
Kuwa i t

KEY DATES

*TUS Operational

980

COSTS

UNIT COSTS $115,000 

1980 $'s 
LAUNCH UNIT:

PRESENT ST

IOC:

QUANTITIES s.
TOTAL TO DATE:

Approximately 5,000
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Propulseur 
Rocket-motor

Batteae amorgabie 
Convertisseur statoue 
Ggngrateur de tension 

Primable battery

see de proxin.te Charge mihtaire Boftier de securite et d’arroemenr 
Proximity fuze Warhead Safety ano arming unit

Boite de jonctton Moteurs de gouverne Empennage 
Junction box Actuator Control surface

Voitaoe generator unit
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LAUNCHED FROM I ,v|||i|1UA11N1;„tn

O LAND INSTALL SOFT DTANL
□ $110 OMAN
□ SHIP □O'RER----------------
□ A/C ----------------------------

SWATTER
DESIGNATION AT-2 

mission] TRAJECTORY ]

□air-to-air 
OLiRTO-SURFAH 
□SURFACF-TO AIR
■ SURFACL-TOSURFACE

3Gft*VlTY/Gll3(
180DST/80OST Gl 0£
□ 33OST SUSTAIN 
J8AWSriC

SWATTER DEVELOPER —
COUNTRY USSR 
service. Army

TARGETS

□ SHIPS
□ A/C 
□missiles 
0‘IAFO .NSTAII

8son INSTALL.
VEHICLES

□ PSfiSOMfcil
□ OTHER----------

CHARACTERISTICS |
LENGTH: 1.13m 1 3.7 ' )

DIAMETER: 13cm (0.4')

. BASIS FOR LAUNCH
Missile rea<lie£_ 
Target in sight.

PERFORMANCE

RANGE: Max: 3000m (1.9m) 
Min: 500m (0.3mi)

ALTITUDE Line of sight.

span: 66cm (2.21)

WEIGHT: 25kg (55<?)

OTHER:________________
SYSTEM/SUBSYSTEM

£ FIRE/TRACK

FIRE/ILLUMINATE

I FIRE/OTHER PARTY
— TRKS. OR ILLUMINATES 
'fire AND FORGET

SPEEO:

OTHER;

DESCRIPTION

Subsonic (150m/s)

CONTRACTOR

OVERALL 
SYSTEM

Vehicle mounted, wire guided, short range, anti-tank 
missile system. 

USSR

AIRFRAME Stubby cylindrical body with blunt nose. Large 
cruciform wing rear and small fins forward.

USSR

PROPULSION Single stage solid propellant. USSR

GUIDANCE

FUZING

WARHEAD

Wire command to 1ine-of-sight with IR homing 
.Visual sighting. Elevon control.______
Contact.

High explosive armor piercing.

USSR

USSR

USSR
remarks"^

The Swatter missile system has apparently been designed specifically for the 
BRDM armored amphibious reconn vehicle. The standard mount carries four missiles 
mounted upon guides, with spares probably carried within the vehicle. Apparently 
the operator keeps his sight on the target, picks up the missile after launch by 
means of wing mounted flares and uses a joystick type control to move the missile 
onto the target line of sight.

The literature describes both a direct radio command, as well as a wire command, 
so perhaps there are two versions of Swatter.

Within USSR, the Swatter is thought to have completely replaced the Snapper 
AT-1, but the latter is still probably used in other countries.

LAUNCH UNIT:

USERS KEY OATES COSTS

USSR Syria present status : Operational. UNIT COSTS:

IOC: 1960s.
Bulgaria 
Czechoslovakia 
E . Germany
Egypt
Hungary 
Poland
Romania

QUANTITIES, 

TOTAL TO DATE

305



OMNBHAL DYNAMIC®

(J^C^Lg 
I^.WI SWATTER

306



RANGE

SWINGFIRE SWINGFIRE ofwapfaBti’ tish Aerospace

DESIGNATION
COUNTRY_$r£LiL_ 
service Army

Bn tain

MISSION trajectory] LAUNCHED FROM| b
VOOllt LAUNCHER 
TAN<
MAN 

JOTHER

TARGETS
□ SOFT. INSTALL
■ vehicles Armored 
□persbnmli
□other

QA1RT0AS 
CairTO SURFACE 
□SURFACt-TC-AIR 
■SURFACtTO SURFACE

□ ijRAVJY/Gl 01
□ eO0ST/80OST GUOE
■ MOST SUSTAIN
□ 8MLISTK

O IAW0 WSTAll SOFT C
□ SILO 1
□ ship C
□ A/C

□ SHIPS 
□A/C 
□missiles 
Ohahc install

CHARACTERISTICS PERFORMANCE

ALTITUDE

milesBASIS FOR LAUNCHOptical sight 
on target.

LENGTH:

DIAMETER: 17cm (.56')
Line of sight

span: 39Cm (1.28-)

weight: 2.73kg (60#)

OTHER:__________________
SYSTEM/SU8SYSTEM [

■ fire/track

2J FIRE/ILLUMINATE

“I FIRE/OTHER PARTY 
—J TRKS. OR ILLUMINATES 

>FIRE AND FORGET

SPEEO:

OTHER

DESCRIPTION

Subsonic

CONTRACTOR

OVERALL 
SYSTEM

Long range, command controlled; vehicle mounted, anti­
tank weapon capable of destroying heavy armor. British Aerospace

Dynamics Group

AIRFRAME Cylindrical body with small diameter forward section. 
Flipout wings at rear. Ogival nose. British Aerospace

PROPULSION Dual thrust (boost and sustain) solid propellant rocket 
motor.

Imperial Metal 
Industries

GUIDANCE

FUZING

WARHEAD

REMARKS f

Wire command to 1ine-of-sight with optical sighting 
and thrust vector.control-steering. .
Contact

6.8kg (15#) high explosive hollow charge.

British Aerospace
Barr and Stroud

EMI

The main units of the Swingfirc system are the optical sight unit and the 
launcher unit. The operator can be up to 325' from the launcher, the missile 
being automatically gathered on to his sightline from anywhere within an arc of 
90 degrees. A launch angle of +35 degrees allows the vehicle to be hidden 
behind a crest. Infantry Swingfire (BEESWING) is fired from three pairs of 
launchers mounted on a Land-Rover; the launchers can be removed and the missiles 
fired from the ground if desired. A manportable version is available.

USERS KEY DATES COSTS

Great Britain
Egypt-1 icense agreement 
Belgium
Kenya

present status operational

IOC:
1969

UNIT COSTS: Estiinated at 

$15,000 EA/FY 81 $s 
LAUNCH UNIT

QUANTITIES |

TOTAL TO DATE:

Over 30,000
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SWINGFIRE

OlhRATOR

L<ft: For direct tiro from the vcbicte the sighting unit 
feeds the -ingle between the launcher direction and the 
sight line to the target directly into the programme 
generator. When riling the separated tight it is first 
harmonised »ith the launcher direction and the 
separnliondistance “d" mnnua 1 ly set in the prograntmo 
generator. After launch the programme generator 
will automatically gather th: missile onto the opera­
tor’s line of sighi. Zfwnr By setting the angle of 
elevation of the hill crest in the programme generator, 
the missi’c will automatically clear the crest before 
being gathered on the line of sight.

iZAA.' ""
■Mfcii.irjgSg'-*

Ax A ^f .sfe A>
-

■ .' ,

A

. ><•**
<*'.. •£*

W^'-ead ... .- . .
/ Safety &Arm»nfiMftcn.in»sfri

■ ■/•
/ : fe Cwtrc-few -:£

M<YW * Act

L

TiierMi Battery.

'•••%•<<-•'AX? ?••, i

Gyre

fife

Wings HJ Fok»ng
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TALQSNAME.
designation R.IM-8A-J

TALOS

MISSION

8AK.T0AJR
AIR-T0-SURFACE

SURF ACE TO MR 
SURFACE TO SUFEACf

TRAJECTOR?]"

8GRAWY/6UDE
P.OIIST/BOOST GLIDE 
eocsr sustain 
BALLISTIC

CHARACTERISTICS I
LENGTH: 9.53ffi ( jl . 3 ' )

DIAMETER: .76m (2.5')

span: 2.9m (9.5')

weight: 3175kg (7000#)

LAUNCHED FROM____________________ □MOBILE LAUNCHER
□ LAND NSTAll SOFT nuh<
□ silo Oman
■ ship Oother------------
□ a/c --------------------

BASIS FOR LAUNCH
'argpt. dpf.pr.tpf!, 
alliuninat.ed ,and____
tracked, Missile 
readied on launcher

~] FIRE/TRACK

FIRE/ILLUMINATE

“I FIRE/OTHER PARTY 
—J TRKS. OR ILLUMINATES 
~I FIRE AND FORGET

PERFORMANCE

TARGETS „--------  , I OSOFT INSTAll 
■ships later □ vehicles 
■a/c versionsQ;£H<;C,MKtl 
□missiles oother--------
□ HARD INSTAll ----------------------

DFVFIOPER _ Rpndix
COUNTRY usA
SERVICE Naw

RANGE I20-130km (75-80 miles)

altitude 26,00Cm (85,000')

spfed 3.0 Mach

CONTRACTORDESCRIPTION

OTHER:________________
SYSTEM/SUBSYSTEM

OTHER:

OVERALL 
SYSTEM

Long range, high altitude shipborne air defense 
missile usinq conventional or nuclear warheads.

APL/John Hopkins
W/S Integration

AIRFRAME Cylindrical body with concentric nose inlet. Cruciform 
wings (mid body) and fins (rear) of missile and rear of 
booster. Bendix. Aerospace

PROPULSION Solid propellant rocket booster. Liquid fuel ramjet 
sustainer - 20,000# thrust.

Allegheny-booster 
Bendix-ramjet

GUIDANCE RP beam riding with semi-active radar homing RIM-8H has 
anti-radiation homing. Sperry

FUZING Proximity
WARHEAD

Optional HE continuous rod or nuclear
?- High Explosive 
AEC - Nuclear

REMARKS |
Tolos is expected to continue in operational use until the early to mid 

eighties, when it will be replaced by the Aegis missile system.

Talos rides a transmitter beam into the target, which has previously been 
acquired by a tracking radar. As the missile nears the target, the divergence of 
the beams tends to zero, the beams and missile being monitored and guided by a computer. 
Against surface targets, TALOS is launched using memory system for the first six 
seconds and is then programmed into the target using tracking or navigational data.

USERS

United States

KEY OATES

present status: Operational

ioc: About 1960

COSTS

)STS:

T UNIT:

UNIT CC 

LAUNCI

quantities!

TOTAL TO DATE:
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NAME-IAN-SAtl 
DESIGNATION

mission)
Qajr-toaiR 
□mr-to-surface 
■surface-to-air 
□ SURFACE-TO-SURFACE

CHARACTERISTICS
'LENGTH:

2.69m (8.8')
DIAMETER: ]6cm (Q.5')

TRAJECTORY|

□ GRAWTY/GUDE
■ S30ST/BCJST SHOE 
OhCOST SUSTAIN
O BAlllSTlC

span: 58cm (1.9' )

weight 100kg (220??)

TAN-SAM o EVELOPERToshiha/Kaxasaki 
counTry Arm~

LAUNCHED FROM [ ■M0B|,e tAUKC(ltB

□ LAND INSTALL-SOFT OTAhX
□ sio Oman
□ ship Oother------------
□ a/c ---------------------

BASIS FOR LAUNCH
Missile activated .
Target, data—inputed

2] FIRE/TRACK 

~| FIRE/ILLUMINATE

“I FIRE/OTHER PARTY 
—I TRKS OR ILLUMINATES 
fl FIRE AND FORGET

TARGETS ]

□ SHIPS 
■ A/C 
□MISSILES 
□HARO INSTALL

8SOH -MSTALL 
VEHICLES 
□personnel 

QOTHfP..----------

PERFORMANCE { Estimated 

RANGE: 30kin (16 mi)

ALTITUDE

SPEED:

6000m (20,000')

2.4 Mach

OTHER:OTHER:

SYSTEM/SUBSYSTE^F] description CONTRACTOR

OVERALL 
SYSTEM

Supersonic surface to air missile for use against 
short range, low altitude targets.

Tokyo Shibaura
Electric Co. Toshiba

AIRFRAME
Slender cylindrical body with rounded nose. Cruci­
form long chord, delta wings midbody and cruciform 
tail fins. Toshiba

PROPULSION
Single stage solid fuel rocket motor. 8,400kg (18,500?) 
thurst. Nissan Motor Co.

GUIDANCE Programmed autopilot and passive IR homing. Toshiba -.
FUZING Prnximitv And imnact.
WARHEAD Hiah explosive, -St. wt.- 8-10kg (17-22#)
REMARKS |

The TAN-SAM is intended to fill the defense gap between conventional 
antiaircraft guns and the longer range Hawk air defense missiles. The system is 
mounted on a modified Type 73 3.5 ton truck. Each truck is equipped with twin 
launchers with 2 active missiles, 2 in ready reserve, and 4 in storage. A multi­
target pulse-doppler acquisition radar provides the target data. The system is 
highly mobile and can be swiftly relocated.

The Japanese Defense Agency considered Roland, Rapier and Crotale as candidates 
to fill their need, but opted to develop a domestic missile to minimize cost escalation 
and delivery problems.

COSTSUSERS KEY DATES

present status: Development

Japan i0C; Expected 1982

UNIT COSTS:

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE: AbOUt 200 tO 

date including R&D missiles

$220,00
FY 1980

S7.6M
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TARTARNAME
DESIGNATION RIM 24B/C
MISSION TRAJECTORY;

TARTAR

8AB-TOAJR
f.lR-TO-SU^FACE

■ SURFACE-TO-AIR 
eSl^ACt-TC-SlWACf
CHARACTERISTICS

8GRAWTY/GUOI 
BOOST/BOOST GUOE

■ BOOST SUSTAIN
□ SAIIlSIlC

LENGTH:4.57m (15.0')

0,AMETER: 34cm (1.1')

SPAN: J.Q/m (3.51)

LAUNCHED FROM | pvn6||t lALNCH-H

O LANO INSTAll SOFT DTANK
□ suo Oman
■ ship Oother------------
□ a/c --------------------

npyp.nPFR General Dynamics
COUNTRY OSA-----------------------------

SERVICE 

TARGETS 

8 SHIPS
A/C

□ v.SSUS
CHAfiO ‘HSTAll

Navy

□$OfT INSTAll 
D VEHICLES 
□PERSONNEL 
□ OTHER----------

„ BASIS FOR LAUNCH 
Target detected and 
illuminated. Missil • 
ready and launcher 
.aimed

FIRE/TRACK

FIRE/ILLUMINATE

□ FIRE/OTHLR PARTY 
TRKS OR ILLUMINATES

| |fIRE AND FORGET

PERFORMANCE
RANGF~16+'<I|1 (10+mi)

ALTITUOE: 12>000m (40,000')

SPEED a «
3.0 Mach

OTHER:

WEIGHT:
590kg (1300?)

OTHER:

SYSTEM/SUBSYSTEM DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM

Medium range surface-to-air missile system providing 
primary air defense for destroyers and secondary air 
defense for cruisers.

General Dynamics 
Pomona Division

AIRFRAME
Cylindrical body with pointed nose. Long chord, narrow 
span wings, and small trapezoidal tail surfaces.

General Oynamics 
Pomona Division

PROPULSION Dual thrust, solid-propellant rocket motor Mark 27. Aerojet

GUIDANCE RF semi-active radar homing. General Dynamics

FUZING Contact and proximity fuze. General Dynamics

WARHEAD High explosive.
REMARKS |

Two versions of the Tartar arc in service: the -24B Improved Tartar, and 
the -24C Tartar Retrofit. Both are in the process of being replaced by the Standard 
MR missiles.

Tartar employs fully automatic launcher magazine, and handling and loading 
system (MK 11, 13, -22). Targets are designated to the system by ship's on-board 
computer after acquisition by the ship's surveillance radar. The computer also 
provides the launcher pointing signals, and keeps target illuminated until intercept.

USERS
United States 
Australia 
France
Germany
Iran
Italy
Japan 
Netherlands
Spain

KEY DATES

present status Being phase out 
of operational use

IOC:
About 1961

COSTS

UNIT COSTS:

LAUNCH UNIT:

QUANTITIES 

TOTAL TO DATE:
r
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BASIS FOR LAUNCH

name___ TERRIER_________
DESIGNATION RIM-2 A~F_____________

TERRIER DEVELOPER General Dynamics___
country USA 
service Naw

MISSION ] trajectory | LAUNCHED FROM nM0B(f imCHfs TARGETS
flcyWT

□AIR-TO-AIR
QilR TO-SLJRFACE
■ SURFACf-TO AIR 
BSURfACL TO SURFACE

ncPAvirr/Guaf
□ SODSI/HCOSI 61131
■ soosr sustain 

u 8Aiusnc

□ LAND IKSTAU-SCFT OTAMK
□ SlO dVAh
■ SHIP OOTHLR
□ A/C ---------------------------------------

B SKIPS CJ VEHICLES
■ A/C □PLRSONMfl
□ MtSSlCS DOTHtR
CHAR3 INSTALL

characteristics PERFORMANCE ]

RANGE: . 5miLENGTH: 8.02m (26 
w/bdoster

DIAMETER: M; 34.3cm ( 1 . 1' Itranknd____________
B: 45.7cm (1.51 )readied..&.launcher 
1.57. (f.2') ■«ferse 

| FIRE/JLLUMINATE 

1360kg (3,000,a) i ifire/other1 PARTY
I—ItRKS or ILLUMINATES 

Missile length | I fire and forget 
(3.96m)(13.0,l L“J

Target detectecLand
• i Missile

altitude:20,000m (65,000')

SPAN:

WEIGHT:

OTHER:

SYSTEM/SUBSYSTEM

OVERALL 
SYSTEM

AIRFRAME

PROPULSION

GUIOANCE

FUZING

WARHEAD

REMARKS~[

speeo: 2.5 mach

OTHER

DESCRIPTION

Medium range surface-to-air missile system for fleet 
dir defense. Surface target capability.

Cylindrical body with pointed nose and narrow span long 
chord cruciform wings. Trapezoidal cruciform tail sur­
faces for both missile and booster.

Two Stage solid propellant rocket-boost and sustain.

Beam rider with semi-active radar homing.

Contact or proximity.

High explosive. (One version utilized a nuclear warhead)

CONTRACTOR

General Dynamics 
Pomona Division

General Dynamics

Atlantic Research

General Dynamics

The Terrier is progressively being replaced by the Standard missile.

Terrier is launched from the MK-10 twin rail launcher supported by 
automatic magazine and loading arrangements.

USERS j KEY OATES COSTS

PRESENT STATUS: Being phased UNIT COSTS:
United States out of operational use.Italy IOC: 1956 LAUNCH UNIT:
Netherlands 1963 Advanced Terrinr

QUANTITIES

TOTAL TO DATE
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mamf THUNDERBIRD 2
DESIGNATION_____________

MISSION

8MRT0AIR
MR-TO-SUftFACE

■ SUREACE TO AIR 
OSURFACE TQ SURFACE

CHARACTERISTICS

trajectory!

8 GRAVITY/GLIDE
mST/COOST GUDE 

B HOGS’ SUSTAIN
BALLISTIC

length 6.35m (20.O')

DIAMETER: 52.7CH) (1.7')

THUNDERBIRD 2

LAUNCHED FROM | avoen£ WUNCHtR

□ LAHO NSTAll-SOFT QTANK
□ SflO DMAK
OSHtP OOTHER-----------------
O A/C -----------------------------

npvp.npso British Aircraft. 
COU NT R Y UK______________ _____ __
service Armv 
TARGETS |

□ SHIPS 
■a/c
□vj$$r.£S
□hard install

□SOFT INSTALL 
□ «HICIES 
□FEfiSOh’NU 
□OTHER----------

PERFORMANCE
8ASIS FOR LAUNCH 

Target, illuminated, 
hy TIR.

range: 80km (50 miles)

altitude; Unknown

SPAN: 1.6m (5.3') Q FIRE/TRACK 

^1 FIRE/ILLUMINATE 

“I FIRE/OTHER PARTY
L—ITRKS. OR ILLUMINATES

SPEED: 2.0+ Mach
weight Classified

FIRE AND FORGET
OTHER: —OTHER:
SYSTEM/SU8SYSTEM I

------------------- ---------------------------‘ DESCRIPTION CONTRACTOR

OVERALL 
SYSTEM Mobile, medium to high level, air defense system.

British Aircraft 
Corp - Now BAe

AIRFRAME
Cylindrical body with pointed nose and cruciform cropped 
delta wings mid body. Four strap-on boosters, each with 
a tail fin. BAC

PROPULSION
Four solid propellant boosters and a single solid 
propellant rocket sustainer. IMI

GUIDANCE Semi-active radar. BAC

FUZING Proximi ty. EMI

WARHEAD High explosive continuous rod W/11.

REMARKS

Thunderbird 2 represented a considerable improvement over Thunderbird 1. 
It provided improved mobility, increased range, better low altitude coverage and 
greater countermeasure resistance. Thunderbird 2 mobility is provided by specialized 
truck and trailer. The launcher, mounted on a trailer, provides 360° training and 
over 900+ elevation capability.

COSTSUSERS KEY DATES

UK
Libya
Saudi Arabia (withdrawn)

present status: Probably with­
drawn from operational inven-

Thunderbird 1 - 1960
Thunderbird 2 - 1965

UNIT COSTS

LAUNCH UNIT:

QUANTITIES

TOTAL TO DATE:
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RANGE

NAME TITAN 11__________
DESIGNATION LGM-25C

TITAN II nFVFinp^n Md r tT n-Mdri ££.(.0
COUNTRY___ USA________
service Air Force

mission! TRAJECTORY LAUNCHEO FROM| nva(j|,( lAUNCh£n TARGETS „
□ SOFT IKSTAII

□air-to-air 
□Alfl-TOSURFACf 
OSUKACf-IO AIR 
■SURFACLTO SURFACE

□ iJfiAMIY/GllOL
0 BOOST? BOOST GUOE 
neoosr sustain
■ BALLISTIC

O LAW NSTAIL SOFT CJTAIK
■ SILO Oman
□ ship OOTHER
□ A/C

□ SH.*5 O VEHICLES
□ A/C OPfOStNULEl
omisshls ByH(R2?.tra.tegi.c
Ohard install targets-----------

CHARACTERISTICS

LENGTH 31.4m (103.0'} BASIS FOR LAUNCH 
larce.t. data.-inp.uted.

PERFORMANCE |

TSTUOOkm (9,300 mi)

DIAMETER: 3.05m (10‘)

SPAN: Ko fins or wings

WEIGHT: 149,690kg
(330,000#)

OTHER:

__  FIRE/TRACK

~J FIRE/ILLUMINATE

“j FIRE/OTHER PARTY 
----- TRKS. OR ILLUMINATES 
f^FlRE ANO FORGET

ALTITUDE

SPEEO

OTHER

SYSTEM/SUBSYSTEM
DESCRIPTION

OVERALL 
SYSTEM

AIRFRAME

PROPULSION

GUIDANCE

Ballistic - depends upon range
Maximum about 1,500km (460 mi)

Ballistic - depends upon range

CONTRACTOR

Silo-launched, liquid-fueled, intercontinental ballistic 
missile.

Cylindrical body with blunt conical nose. Two nozzles 
extending aft. No control surfaces.

Two stage, liquid propellant, rocket motors. 
195,000kg and 45,000kg specific thrust.

Inertial guidance with gimbal led nozzle control.

Martin Marietta, 
Denver

Martin Marietta

Aerojet
General Motors 
Delco Electronics

FUZING

WARHEAD

REMARKS ’

Nuclear with the Mark 6 Re-entry Vehicle. 5+mt 
yi eld.

RV-General Electric 
W/H - AEC

The Titan Ii is deployed in individual hardened silos. Three wings of
18 missiles each are operational in Arizona, Kansas and Arkansas. Reaction time is 
said to be one minute.

The future of Titan is uncertain. 00D has several times suggested a 
gradual phase out of the Titan.

USERS KEY OATES COSTS

USA present status operational UNIT COSTS:

ioc 1963 LAUNCH UNIT

QUANTITIES

total to date 54 deployed
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length h 5.9m (19.5')
L 4.9m (16.0')

OIAMETER: H&l. 53cm

(1.75*)
span: H 2.6m (8.6')

^mF TOMAHAWK II MRASM 
designation AGM-109 H/L

TOMAHAWK MRASM developer General Dynamic.;...
country—---------
service air Force/Navy

MISSION I TRAJECTORY IAUNCHED FROM j |-]MnBlf TARGETS

QAIRTOAffl 
■AIR-KI-SURFACf 
□surface tc Ain 
□SURFACt-TO-SLWACf

3fiRA\WY/GuOE
□ eOOST/BOOS: GUOl
■ WMt SUS I AIK
□ BALLISTIC

□ LAND INSTALL SOFT DTANK
□ SILO Omar
Oshi? Ooti-er
■ a/c bomber ---------------------------------------

■ ships Q vehicles
□ a/C OPiPSOHN'l ,
□wssiles aoTiitR-Cunways/
□>iafo nstali —taxiways-------

CHARACTERISTICS PERFORMANCE '

BASIS FQR LAUNCH 
Missile mputed with 

target 
grminal

(~~|eihE/TRACK

range -109H 465km (288mi)
-109L 556km (346mi)

altitude Sea skimming or terrain-contour 
flying.

weight: h' 1410kg (3100#)
L 1000kg (2200#)

j FIRE/ILLUMINATE

□
 FIRE OTHER PAR1Y
TRKS OR ILLUMINATES 

JI FIRE ANO FORGET

speed. 885km/hr (550mph)

Two Tomahawk II MRASM variants arc in f££D:

SYSTEM/SUBSYSTEM
CONTRACTOR

OVERALL 
SYSTEM

Medium range Air Force S.Navy Standoff Conventional
Weapon for'tactical applications against land S sea 
targets.

General Dynamics/ 
Convair

AIRFRAME Cylindrical body with extendable cruciform tail fins, 
2 mid-body wings, and engine inlet.

General Dynamics/ 
Convair

PROPULSION Model 370-IT Turbojet. Teledyne CAE

GUIOANCE See remarks. MDAC, St. Louis

FUZING Anti-ship: delayed impact Airfields: classified TBD

WARHEAD Anti-ship: unitary, HE
Airfields: two stage, shaped charge, HE TBD

REMARKS

(1)

(2)

AGM-109H: USAF airfield attack missile. TERCOM-aided inertial guidance, 
DSMAC scene matching terminal guidance. Runway cratering submunitions.

AGM-109L: USN land attack and anti-ship missile. Land attack is TERCOM- 
aided inertial guidance, DSMAC scene matching terminal guidance. Anti-ship 
uses direct autonomous attack mode with I2P. seeker for terminal guidance. 
Search pattern or midcourse update via data link with I2R seeker for 
terminal guidance can be used if required.

LAUNCH UNIT

USERS KEY DATES

USA
PRESENT STATUS

Engineering Development 
IOC:

1985
QUANTITIES

TOTAL TO OATE: J>

321



GENERAL OYNAMIC1

TOMAHAWK MRASM

322



ofufiopfr General Dynamics
COUNTRY USA______________
SERVICE- Naw

TOMAHAWK SLCMnamE—TOMAHAWK^ixm_____
DESIG NATION 8 GM-109 A/B/C
MISSION I 

BAIR-TO-AIR
UR-TO-SURFACf

□SURTACL-TC AIR 
BSURTACL TQ SUFFACE
CHARACTERISTICS ]

LENGTH: 5.55m (18.2’)

trajectory}

8GAAVITY/GU0E 
BOOST/BOOSl GlOE

8BOOST SUSTAIN 
SAUISIS

oiameter:0.53m (1.75')

span: Max 2.62rn (8.6')

WEIGHT: -A 1200kg 2650.4
-B 1230kg 27004
-C 1270kg 28004

LAUNCHED FROM____________ _______  □MOetE LAUNCHER
□ LAND INSTALL SOFT OTANK
□ sio Oman
■ ship Bother .^UDmar
□ a/c --------------------

basis for launch 
Missile inpute.dL_w_ith 
terra 1 n. da La, 11 anal 
tenaci... o ca n o n anc
ter rain, da La. tl
target... o.c.a.tijjn_^ 
terminal approacn
|_] FIRE/TRACK

] FIRE/ILLUMINATE

□ FIRE/OTHER PARTY 
TRKS OR ILLUMINATES

I FIRE AND FORGET

data.

PERFORMANCE 

RANGE -109A
-109B
-109C 

ALTITUDE: 
Low 1evel,

TARGETS

B SHIPS
□ a/c
□ WSSLES 
□HARO INSTALL

□ SOfT INSTALL 
□vehicles

i ns^al J at.i ons

2500km (1550mi)
460km (288mi)
1300km (806mi)

down to few meters

speed 885km/hr (550mph)

-C 1270k
OTHER

SYSTEM/SUBSYSTEM | DESCRIPTION
CONTRACTOR

OVERALL 
SYSTEM

Submarine/ship launched cruise missile for strategic and 
tactical applications against land and sea (ship) targets.

General Dynamics, 
Convair

AIRFRAME Torpedo shaped body with extendable cruciform tail fins, 
2 mid-body wings, and engine inlet.

General Dynamics, 
Convair

PROPULSION Solid propellant rocket booster -70004 thrust vane 
control. Turfofan engine.

Rocket-Atlantic Res. 
Enqine-Williams Res.

GUIDANCE See Remarks.
Inertial - Litton
IfCToSeft&l

FUZING Delayed impact - ship targets: impact-land targets

WARHEAD -109A - nuclear; -1098 - high explosive; -109C high 
explosive shaped charqe.

Nuclear-DOE
Hi. Explos.-NWC

remarks J There are 3 versions of the Submarine/Ship launched Cruise Missile- 

BGM-109B - Ship targets. Modified Harpoon guidance including inertial guidance, radar 
altimeter, and active homing. About 300 miles range. High explosive w/h.

BGM-109A - 
guidance.

Land targets. TERCOM-aided inertial guidance, 
1500 mile range. Nuclear warhead.

DSMAC scene matching terminal

BGM-109C - 
guidance.

Land targets. TERCOM-aided inertial guidance, 
800 mile range. High explosive warhead.

DSHAC scene matching terminal

For all missiles, control during boost is by jet tab 
launch has been demonstrated.

controls on the booster. Air

COSTSUSERS KEY DATES

USA
PRESENT STATUS

Engineering Development 
'oc -109A - 1984

-109B - 1982
-109C - 1982 QUANTITIES

TOTAL TO DATE ^75

unit costs Estimated $2 
million average cost in 1982
LAUNCH UNIT: S's.

I
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developer _r.ughes
COUNTRY ISA
service _ Joy—

TOW
DESIGNATION

MISSION

□AIR-TO-AIR 
■AIRTO-SURFACE 
□ SUREACE-TO AlR 
■SURFACE-TO-SURFACE

TRAJECTORY |

86RAWTY/6U0E 
BOOSL'SOOST GLIDE 
HCIJST SUSTAIN 
8AIIISIIC

LAUNCHED FROM__________________ ■mosls launcher
■ IAN0 INSTALL-SOFT OTANK 
o si.o o»mn
□skp bqthfrHoI icopters
□ A/C ----------------------------

TARGETS

CHARACTERISTICS [

LENGTH: l.lgffl (3.8')

□ships
□ a/c
□MISSALS 
□hard install

PERFORMANCE |

range: 3.7km (2.3 mi) - Hel icopter Launched

(J5OH 'MSTAll 
■'.LIHCIES

DIAMETER: 15.2Cin (0-5')

BASIS FOR LAUNCH 
Load and lock 
missile. sight_ 
taxge t..

altitude: Target line of sight
SPAN: .34m (1. 1' )

weight: 24.5kg (54#)

JI FIRE/TRACK 

FIRE/ILLUMINATE 

| FIRE/OTHER PARTY 
TRKS OR ILLUMINATES 
FIRE AND FORGET

SPEED High subsonic

CONTRACTORDESCRIPTION

other: 3.9kg (8.6#) Warhead-1 
SYSTEM/SUBSYSTEM I

OTHER:

OVERALL 
SYSTEM

Tube launched, optically tracked, wire guided anti-tank 
missile. Replaces 106mm recoilless rifle. Hughes

AIRFRAME Cylindrical body with rounded nose. Small foldout 
cruciform wings midbody and fins rear. Small forward 
diameter. Hughes

PROPULSION Dual thrust solid propellant.
Boost-0.05 sec. burn Sustain - 1.0 sec. burn Hercules

GUIDANCE
Wire command to target line of sight. Missile LOS 
established by EO/IR tracking of flare on tail.

Hughes - EO
TI - Thermal Sight

FUZING Impact.
WARHEAD High explosive shaped charge - 3.9kg (8.6.#) U.S. Army
REMARKS J

The TOW (tube-launched optically-tracked wire-guided) is a battalion level 
anti-tank weapon used by mobile ground units, the Infantry Fighting Vehicle, the Im­
proved TOW Vehicle and the AH-15 Cobra helicopter. A tripod is utilized for infantry 
application.

The missile is contained in a sealed storage transport which becomes the 
launch tube extension when attached. The missile is ejected from the launcher by the 
short first stage boost. The sustainer ignites at a safe distance from the operator. 
The operator keeps his sight on target until impact. Missile course connections are 
established by the computer based upon the difference of the target and missile line 
of sight.

Two improvement programs are underway: ITOW (Improved TOW) and TOW 2. ITOW 
incorporates an improved 5" warhead and an extensible probe for standoff detonation. 
TOW 2 involves a 6" W/H, higher impulse motor and guidance improvements.

USERS Italy Oman KEY DATES costs

'JSA Japan Pakistan present status: Operational UNIT COSTS: $6600 - FY 81
Austria Jordan S. Arabia Cost
Canada Kuwait S. Korea ioc: Missile - 1970 LAUNCH UNIT:

Denmark Lebanon Spain Cobra-TOW - 1975
Ethiopia Luxemberg Sweden Thermal Night Sight - 1979 QUANTITIES

Germany Morocco Taiwan ITOW - 1981 TOTAL TO OATE:
Greece Netherlands turkey TOW 2 - In Production Over 300,000 of which about
Iran Norway UK 125,000 were export.
Israel . N. Yemen
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TRIDENT l/llnamp .TRIDENT I/II
UGM-96A, C-4

Mission Trajectory Launched from| nvoRiif lalnchfr

CAJfl TO AIR 
QiR-TOSWtfACE 
OSJRFACE-TO-AIR
B SURF ACETO-SURf ACE

GRAVlIY/fillDE 
BOOST/flOOST GLIDE 
BOOST SUSTAN 
BALLISTIC

OlANO INSTALL QTANX
□ship Oman „ .
DA/r.ftr.wTfR bothfr Submar i nes
□a/c-other

Targets

DEVELOPED 8Y . Lo.ck.he.ed .
COUNTRY USA
SERVICE Naw

O skips 
□*/c 
□missres
Chaso install

Characteristics

□son INSTALL. 
□vehicles

—tar-gats—-

LENGTH: 10.4lTl (34.1') 

DIAMETER: 1.89m (6.2') 

span. No wings or fins 

weight. 33,200kg(73,000<Ol_ 

OTHER:

BASIS FOR LAUNCH 
systems , 

activatea. Posttion 
and target_.daifl-__Z 
■inputea-

Performance

RANGE T-J 7700km (4800 mi)

F1RE/TRACK
ALTITUDE

SPEED

OTHER

Exospheric - Ballistic

Supersonic

DESCRIPTION CONTRACTOR

F1RE/ILLUMIN ATE

FIRE/OTHER PARTY 
TRKS. OR ILLUMINATES 

HP'RC ANO FORGET

System/Subsystem I

OVERALL MISSILE 
SYSTEM

Submerged-submarine-launched, long range strategic 
missile. Lockheed

AIRFRAME Fat cylindrical body with ogive nose and long 
nose probe. Lockheed

PROPULSION
Three stage, solid propellant, advanced 
technology. Thiokol/Hercules

GUIDANCE
Mark 5 self-contained inertial guidance with 
stellar sensor for course update.

GD/MIT/Hughes/ 
Raytheon

FUZING Altitude or ground.

WARHEAD Nuclear using both MRV and Evader reentry vehicles 
and penetration aids. DOE

Remarks
The Trident Strategic Weapon System includes the development of the Trident 

missile system - tailored to the Trident submarine, but compatible with the Poseiden 
FBM submarine. Each Trident submarine will carry 24 Trident missiles in Poseiden- 
sized launch tubes, and the Trident will be retrofitted to the Poseiden submarine. 
Fire control is effected through the Mk98 fire control system for Trident class and 
Mk88 for Poseiden class submarines.

The missile is ejected by the pressure of expanding gas in the launch tube. 
At a specific distance from the submarine, the first stage ignites. Corrections for 
errors in launch position and reentry maneuvers may be made in flight by means of the 
Post-Boost Vehicle (PBV).

A Trident II missile is planned to utilize the full length of the Trident 
launched tubes for increased range and performance.

Users Key Dates Costs j

United States present status: Production

IOC: 1981

unit costs: Estimated
$10,500,000

LAUNCH UNIT:

Quantities)
TOTAL TO DATE:
Total of about 900 missiles 
planned for 20 Trident and 
12 Poseiden submarines.
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name VIGILANT VIGILANT DEVELOPER. 
COUNTRY 
SERVICEDESIGNATION

MISSION TRAJECTORY | LAUNCHED FROM |nMOa|lflA1JN(.Hf|, TARGETS”T

□ air-to-air 
□arto-surface 
□surface to-ar
■ SURFACE-TO-SURFACE

□ graviiy/Gl ot
□ KJOSD80OST GUDE
■ BOOST SUSTAIN
□ BALLISTIC

□ LAND ISSTAll-SOFT DTANK
□ silo ■ van portable
□ship □OTHER
□ A/C ----------------------------------------

□ships
□ A/C
OMISSILES
□ HARD INSTALL

311i * t s h A i rr rg ft
UK------------------
.Army ___

□ SOFT INSTALL
■ vehicles Armored 
□PERSONNEL 
□other----------------

CHARACTERISTICS
LENGTH: 1.07m (3. BASIS FOR LAUNCH

■Sight, on target.

PERFORMANCE

RANGE 1.6km (1.0 miles)

DIAMETER: Hem (0.4' )
ALTITUDE Line of sight

SPAN: 28cm (0.9') fire/track

FIRE/ILLUMINATE

□ EIRE OTHER PARTY
TRKS OR ILLUMINATES 

^JfIRE AND FORGET

SPEED Subsonic

OTHER:OTHER:

WEIGHT 14 kg (3H)

system/subsystemP DESCR.PT.ON CONTRACTOR

OVERALL 
SYSTEM

Manportable, wire guided, short range anti-armor missile 
system. British Aircraft

AIRFRAME
Cylindrical body of several diameters. Narrow diameter 
conical nose. Cruciform rectangular wings aft. BAC

PROPULSION Dual thrust solid propellant rocket motor. Boost and 
sustain.

IMI

GUIDANCE Wire command to line of sight. Optical sighting on tail
BAC .

FUZING Impact.
WARHEAD

High explosive hollow charge.
REMARKS

Vigilant comes in its own manportable, combined container/launcher. The 
operator opens the top, which then acts as support for the launcher, giving a fixed 
elevation.

Vigilant uses an advanced velocity control system with a twin gyro autopilot, 
which makes the operator's task as simple as possible. Guidance is by an optical 
1ine-of-sight command control system, the commands being generated by the operator's 
thumb movements and transmitted by wire link. A flare is provided to assist in 
tracking and a monocular optical aid is achieved by using flap controls rather than 
spoilers, enabling the missile to turn in a small radius with high maneuverability. 
After a few hours on a training simulator, the average trainee can hit a target with 
his first missile.

COSTSUSERS KEY DATES

UK PRESENT STATUS: Obsolescent

Abu Dhabi limited use.
Finland IOC

Kuwa i t Early 1960s
Libya
Saudi Arabia

UNIT COSTS

LAUNCH UNIT:

QUANTITIES

TOTAL TO OATE: T^OUSandS

ooo



VIGILANT
c-nca t*rc«mTiat

Cutaway view of BAC’s gyrosaa- ► 
bilised Vigilant.
Key: I nose probe: 2 warhead 
chamber: 3 - warhead fuse: < - 
gyroscope assembly. 5 - propel­
lant chamber; 6 - control surface 
actuators; 7 - turbo alternator;
8 motor igniter norale and flare;
9 main wire spool.
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Gtftssauz SWiWS
ADVANCED MISSILE SYSTEMS-INTERNATIONAL

SPARVIERO Sparviero is a third generation anti-tank missile being de­
veloped by Breda Meccanica SpA for the Italian Ministry of Defense. It 
is a command to 1ine-of-sight missile using an IR guidance system (no 
wires). Range is projected as 3000m (1.9mi) at supersonic speeds. The 
missile is estimated at 1.4m (4.6*) long, Bcm (4") in diameter, and 
weighs about 16kg (36#). It is planned to mount the Sparviero on ar­
mored vehicles and helicopters.

ATEM ANTI-TANK EURO-M1SSILE The ATEM is a third generation anti-tank 
missile being developed by the European Missiles Dynamics Group compo­
sed of Aerospatiale, British Aerospace, and M3B. ATEM is planned to 
be both man-portable, and for use on armored vehicles. Three modes of 
guidance are being considered: 1. passive homing, 2.laser beam-riding, 
and 3. automatic command to 1ine-of-sight (IR or mi liemeter wave). The 
missile will be supersonic with a range of up to 5000m (3mi). Dimen­
sions are estimated at 1.0m (3.3') long and 10cm (4") diameter, with 
weight at 9-10kg (20-22#).

ASSM II ADVANCED SURFACE-TO-SURFACE MISSILES II The Anti-Ship Euromis- 
sile consortium Aerospatiale, British Aerospace, and MBB) has been de­
veloping the ASSM II in response to NATO-PG-16. This missile is con­
ceived as an inertially guided (strap-down) integral rocket/ramjet mis­
sile capable of supersonic speeds and a 180km (112mi) range. It is to 
be capable of both air and surface launch. Dimensions are estimated at 
4.5m (14.8') length, and 46cm (1.5') diameter. The weight goal is 850kg 
(1870#). Late in 1981 the Anti-Ship consortium dissolves, leaving the 
ASSM a dead issue.

ASRAAM ADVANCED SHORT RANGE AIR-TO-AIR MISSILE Under a NATO Memorandum 
of Understanding, it was agreed that the USA would develop the AMRAAM 
missile, and the ASRAAM would be developed in Western Europe under the 
Family-of Weapons concept. British Aerospace and Bodensecwerk Gerate- 
technik GmbH are the principal developers of ASRAAM. Implicit in the 
MOU was the support of USA technology. ASRAAM is considered to be a 
follow-on th the Sidewinder -9M/P variants. Requirements are for a 10 
km (6.2ini), all-weather, all-aspect missile. Preliminary indications 
point to the possibility of a hypersonic wing-less missile of about 
2.0m (6.6'.) length, and 70kg (154#) weight. Both IR and active radar 
guidance concepts are being considered. For all its potential, the 
ASRAAM program has lost impetus recently because of funding concerns, 
and because of the feeling that AMRAAM and its technology might obviate 
the need for ASRAAM.

SATCP SATCP, designed as a short-range anti-aircraft SAM portable 
by 2 men and operable by one, is under development by Matra for the 
French Ministry of Defense. It consists of two major components; a 
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missile of about 17.5kg (38.5??) and a field launcher/sight unit weigh­
ing less than 20kg (44$). Guidance will be IR homing using a multi-de- 
tecter array. Range is estimated at 5.0krn (3mi) at supersonic speeds. 
Dimensions are estimated at 180x9cm (5.9'x3.5"). Warhead weight would 
be about 3kg (6.6?). IOC is planned for 1985-1986.

AIR-SOL MOYENNE PQRTEE /ASM? The ASMP is a medium to long range, 75km 
(47mi) ASM being developed by Aerospatiale. It is being designed as a 
nuclear defense suppression weapon for the Mirage 2000 and the refur­
bished Mirage IV aircraft. The aircraft radar will feed guidance in­
formation to the missile's inertial navigational system. A liquid- 
fueled Aerospational ramjet will provide propulsion.

ALARM AIR-LAUNCHED AN!1-RADIATION MISSILE British Aerospace has con­
ducted feasibility studies and tests relative to meeting the requirement 
of Air Staff Target 1228 anti-radiation missile. This missile is con­
ceived as a HARM type missile sufficiently small that 3 rounds could be 
carried on each of the outboard pylons of the Tornado. The smaller size 
is achieved through acceptance of less speed, and the penalty of A/C 
loiter until the attack is completed. ALARM would be launched from a 
low level flight, pitch up to 12,000m (40,000'), and descend via drogue 
in order to provide search time. At lock-on, the drogue is dropped, 
the missile deploys control surfaces, and glides into the target.

SHORT RANGE ASMs (EX ASLL) Aerospatiale is studying a lightweight 
tactical ASM based upon the Roland airframe. This missile would weigh 
approximately 80kg (176$). If development approval is received soon, 
the Thomson CSF Ariel laser seeker would provide guidance; if the pro­
gram is delayed, imaging IR or millemeter wave guidance would be pre­
ferred.

CARCARA Brazil is developing the TV guided Carcara as an short-range, 
air launched missile to be used against tanks and discrete tactical tar­
gets. The missile weighs 45kg (100#), is 1.2m (4.0*) in length, and 
13cm (0.4') in diameter. And Brazil is developing a man-portable, wire- 
guided, surface-to-surface anti-tank missile designated MSS-1. It is 
1.0m (3.2') long, 11cm (0.32') in diameter.

332



ADVANCED MISSILE PROGRAMS-USA

CORP SUPPORT WEAPON SYSTEM (CSWS) This program, formerly called Assault 
Breaker, is designed by the Army to meet the second echelon threat of a 
massed armor attack. CSWS consists of an over 200km (125mi) dispensing 
guided missile, developed from the Patriot (T-16) or the Lance (T-22) mis­
siles, and a variety of submunitions: nuclear, anti-armor, anti-personnel/ 
anti-material, and chemical. The anti-armor weapon would consist of a 
terminally guided warhead. The targets are detected by a remote-control 
PAVE MOVER aircraft. The missile is launched, accurately guided into po­
sition,where it dispenses the submunitions in a controlled pattern.

RATTLER The Rattler advanced anti-tank missile program combines elements 
of the Army's Infantry Man-portable Anti-armor Assault Weapon System (IMAAWS) 
and DARPA's Tanker Breaker programs to develop a replacement for Dragon. 
Each program will take two contractors into Advanced Development. Late 
in FY1983, there will be a competitive flyoff between the IMAAWS and the 
Tank Breaker missiles. The final missile is expected to weigh about 30#, 
be fire-and-forget, all weather, day or night, and have a range of about 
2000m (1.25mi)

ASW STAND-OFF WEAPON Boeing has been awarded a contract to develop a sub­
marine launched missile for defense against advanced submarines. The con­
cept employs an encapsulated missile which would be released underwater 
from a US submarine. The capsule would rise to the surface, and a solid 
propellant rocket motor would ignite, propelling the missile out of the 
capsule. The missile will fly at supersonic speed to a computer-designated 
reentry point. The missile payload will then separate, reenter the water, 
and search for and destroy the target.

WASP The WASP is an element of the USAF's Wide Area Anti-armor Muni­
tions (WAAM) program which is designed to provide the USAF with the abi- 
ity to kill a large number of armored targets per aircraft pass, even at 
night or in bad weather. The WASP is a mini-missile about the size of 
Hellfire. It will be carried in a 12 round weapon pod attached at the 
normal weapon stations un the F-lll, A 10, T-16, and several other air 
craft. IR and milleir.eter wave guidance are being considered. Upon dis­
persal from the pod, each mini-missile will fly a programmed separation 
course, then search for, and attack armored targets. Range is estimated 
at 10+km (6+mi). The missile will be about 15cm (6") in diameter, and 
1.25m (4.1*) long.

CONVENTIONAL STANDOFF WEAPON (CSW) The purpose of the CSW program is to 
develop an air-launched standoff weapon compatible with the Precision 
location Strike System (PLSS), the PAVE MOVER engagement system, and the 
B-52/B-1 Conventional Standoff Capability. The CSW is to be launched 
from the B-52, B-l, F-lll, F-15, F-16, and F-4 aircraft. Range is ex­
pected to be 40km (25mi) minimum to provide appropiate standoff; this 
would be for low-altitude launch. Speed would be supersonic.



’’“WILE'S

BALLISTIC MISSILE DEFENSE/HOMING INTERCEPT TECHNOLOGY The US Army Bal­
listic Missile Defense Systems Command has the overall responsibility 
for developing an anti-intercontinential ballistic missile defense mis­
sile. The concept covers Low Altitude Oefense for point targets, mid­
course, and terminal defense, as well as various forms of layered de­
fense. The LoAD program is managed by McDonnell Douglas as system con­
tractor for the endoatmospheric system. Martin Marietta is responsible 
for the interceptor, Raytheon the radar, and TRW the software. An hyper­
sonic missile with perhaps 80km (50mi) range is envisioned.
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ADVANCED MISSILE SYSTEMS- USSR
AA-X-9 The AA-X-9 is reputed to have achieved success against similated 
cruise missiles after a look-down/snap-down launch from a Super MIG-25 
intercepter. It utilizes an active terminal seeker, undoubtedly RF, and 
has an altitude capability of up to 21,300m (70,000'). It is thought 
that the Super Mig-25 has the capability to handle 4 simultaneous at­
tacks.

AS-7 Kerry The Kerry is thought to be an interim missile since it is 
not widely utilized. It is similar to the USA Bullpup. The principal
launch aircraft is the Su-19, but it could be carried by most close sup­
port aircraft. It is said to have a single-stage, solid-propellant roc­
ket motor, radio command guidance, and a conventional high explosive 
warhead. It can be launched from 300-3000m (1000-10,000') and achieves 
a maximum of 10km (6.25mi) range. Weight is about 1200kg (2640$).

AS-8 The AS-8 has not yet been assigned a NATO reporting name. It is 
primarily a helicopter defense-suppression weapon; being used on the 
Soviet attack helicopters such as the HIND-D version of the Mi-24 and 
the A-10 gunship. It uses a solid propellant rocket motor for propul­
sion, and a passive radiation seeker for guidance. It has a range of 
8-10km (5-6.2mi) at a speed of about 0.7 Mach, and is a fire-and-forget 
weapon. The AS-8 was seen in East Germany in the late '70's, and is 
thought to have had a 1977-1978 IOC.

AS-X-9 This missile is thought to be a long-range anti-radiation mis­
sile missile roughly equivalent to HARM. It is propelled by a solid 
propellant rocket motor to a range of 80-90km (50-56ini). It utilizes a 
conventional high-explosive warhead and a passive radiation seeker of 
unknown sophistication. It is not known whether this missile has ac­
hieved operational status.

AS-X-10 This missile is apparently being developed to complement the 
AS-8. It is a passive electro-optical homing missile with a range of 
about 10km (6.25mi) at Mach 0.8. It uses a solid propellant rocket 
motor for propulsion and has a conventional high-explosive warhead.

ATASM The Advanced Tactical ASM (ATASM) is thought to be a larger ver­
sion of the AS-X-10 with midcourse guidance (probably inertial or com­
mand), but using the same electro-optical homing for the last 10 km of 
its 40km (25mi) range. It, is propelled by a solid propellant rocket 
motor to high subsonic speeds.

AT-6 Spiral The Spiral is thought to be a large laser guided weapon 
used by the HIND-0 helicopter and the laser equipped Soviet battle tanks. 
It would be roughly akin to Hellfire. It uses a solid propellant roc­
ket motor to achieve high subsonic speeds, and an anti-armor high ex­
plosive warhead.
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SA-10 ™e SA-10 is a high-speed, high-performance, anti-cruise mis­
sile defense SAM. The literature cites an IOC from 1978-1985, with 
1979-1980 being the most probable. Performance is outstanding, with a 
speed of 5.0-6.0 Mach, high "g" low altitude manuevering capability, 
and a range of approximately 50km (31mi). It uses an active radar 
seeker for terminal guidance, with possibably a command midcourse con­
trol. Its operational envelope ranges 0-5000m (0-16,000’). Propulsion 
is by means of a solid propellant rocket motor. Dimensions are thought 
to be 7.0m (23’) length and 45cm (1.5’) diameter.

SA-11 Deployment of the SA-11 has apparently begun. This new surface 
to air missile system has an altitude coverage of 25-15,250m (80-50,000’) 
and a range of about 20km (12.5mi). Guidance is command midcourse and 
semi-active terminal. The system operates from either a 3 or 4 launch 
track vehicle usually in concert with the SA-6 Gainful radar units.

SS-N-7 Siren The Siren is little known in the West. It is apparently 
launched only from the C class, and possibly the P class, submarines, 
but not from the torpedo tubes. A separate 8-round launcher is eleva­
ted from the foredeck for either under-water or surface launch. The 
Siren is an anti-shipping cruise missile with a turbofan sustainer 
and a solid propellant rocket booster. Speed is cited from high sub­
sonic to supersonic, with the former being most probable. Range is 50+ 
km (31+mi). Length is 7.6m (25’), diameter is undoubtedly larger than 
the torpedo tube diameter of 53cm (21"), and a large conventional war­
head of 500km (1100^) is carried.

SS-N-9 The SS-N-9 is a surface-to-surface anti-shipping missile car­
ried by the Nanuchka class missile corvette. Six missiles are carried 
ready to fire from triple launch-boxes located on either side. It is 
solid rocket propelled at a speed of 0.8 Mach for a range of 100km 
(62mi). Midcourse guidance is command or inertial, while homing is by 
means of active radar or passive IR terminal guidance. Length is 9.1m 
(30’) and the warhead weight is 500kg (1100#).

SS-N-10/SS-N-14 This missile was first thought to be an anti-shipping 
missile, and designated as the SS-K-10. Later it was recognized as a 
ship-launched ASW weapon with an acoustic torpedo as the warhead, and 
redesignated as the SS-N-14. It has a range of 48-56km (30-35mi), uses 
rocket solid propulsion, and is about 7.6m (25’) long.

SS-N-11 The SS-N-11 is thought to be a modernized version cf the SS-N-2 
Styx. This missile is a ship-launched anti-shipping missile. It has al­
ways been seen in in a drum launcher with a sloping muzzle door on the 
Osa II missile boats, the Kildin destroyer, and the Kashin destroyer. 
The missile has been exported to Finland, India, and Irac. It weighs 
2270kg (5000#), is 6.1m (30‘) long, and carries a 500kg (1100=) warhead. 
Its range is thought to be as much as 97km (60mi).
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APPENDIX A

OUTBOARD PROFILES

Appendix A consists of a set of four Outboard Profile 

charts which provide, categorized by mission, a compari­

son of the sizes of the various missiles. A six-foot 

man is shown on each chart as an aid in visualization of 

size. The reader may discover minor discrepancies be­

tween the data sheets and this chart in the missiles in­

cluded, and in the configuration details. In the inte­

rest of expediting the Seventh Edition, we have used the 

Outboard Profile charts directly from the Sixth Edition.
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APPENDIX B

USERS

The chart of Appendix B is a matrix of all of the missiles 

covered by the data sheets against all countries of the 

world using missiles. The matrix is essentially 5 pages 

by 5 pages in size. The first 5 pages (Bla-Ble) covers the 

first 1/5 ot the missiles, catagorized by mission, against 

all countries, catagorized by region. The second 5 pages 

(B2a-82e) does the same for the second fifth, etc.. A "X" 

signifies use; an "XP" indicates possible use or rumored 

use.
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SKY FLASH 
SPARROW 
SUPER 530

X

X

X

X

X

X

X X

X

X X i

X

AI
R

 TO
 SU

R
FA

C
E

ALCM
AS.11
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SRAM 
STANDARD ARM
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C
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N
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BLOWPIPE 
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CROTALE X
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GAMMON
GANEF
GECKO
GOA
GRAIL 
GUIDELINE
HAWK
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PATRIOT

X

X

X

X

X X

X

X

X

X
X
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X

X X X

X
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REDEYE
SEACAT/TIGERCAT

X X 
X

X
X

X

X

X

X

SEA DART?
LAND DART

STINGER 
TAN-SAM 
THUNDERBIRD

X

X

X



USERSUSERS

Q. 
£ Name

WARSAW PAC OTHER EUROPEAN COUNTRIES

BU
LG

AR
IA

C
ZE

C
H

O
SL

O
VA

KI
A

>-
i

a:
UJ O
UJ H

U
N

G
AR

Y

PO
LA

N
O

< ►—« 

oX
cd </> </> z> AL

BA
N

IA

FI
N

LA
N

D

•-«
•X c.

SW
ED

EN

SW
IT

ZE
R

LA
N

D

YU
G

O
SL

AV
IA

t— z o o

UJ
<u.CdZ3 v>
2
oc

OTOMAT 
PENGUIN ASM 
RBS15
SAAB 04E/T

X
X

SAAB 05A 
SABRE 
SEA EAGLE 
SEA KILLER

X

SEA SKUA 
SHRIKE 
SRAM 
STANDARD ARM
TOMAHAWK MRASM1

—

SU
R

FA
C

E T
O

 AI
R

 - L
AN

D

ASPIDE 
BLOODHOUND 
BLOWPIPE 
CHAPARRAL 
CROTALE X

X 
X X

GAINFUL 
GALOSH 
GAMMON 
GANEF X X

X
X
X 
X

GECKO
GOA
GRAIL 
GUIDELINE X

X 
X
X

X
X
X

X
X
X

X 
X
X

X 
X

X
X
X
X X
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X
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X
X
X
X
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HAWK 
INDIGO/MEI 
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PATRIOT

X X X X X

RAPIER
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X
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LAND DART 

STINGER
TAN-SAM 
THUNDERBIRD X X

B2d



USERSUSERS

4) c. 
£ Nane

ASIA AND AUSTRALASIA

AF
G

H
AN

IS
TA

N

AU
ST

R
AL

IA

BR
U

N
EI

C
H

IN
A

IN
D

IA
IN

D
O

N
ES

IA

'X

M
AL

AY
SI

A

M
O

N
G

O
LI

A

N
EW

 ZE
AL

AN
D

N
O

R
TH

 KO
R

EA

PA
KI

ST
AN

PH
IL

IP
PI

N
ES

SI
N

G
AP

O
R

E

SO
U

TH
 KO

R
EA

TA
IW

AN

TH
AI

LA
N

D

VI
ET

N
AM

I air t
o

 SU
R

FA
C

E (C
O

N
I)

OTOMAT 
PENGUIN ASM
RBS15
SAAB 04E/T

X

SAAB OSA 
SABRE 
SEA EAGLE 
SEA KILLER
SEA SKUA
SHRIKE
SRAM
STANDARD ARM X
TOMAHAWK MRASM

SU
R

FA
C

E TO
 AI

R
 - 

LA
N

D
 

|

ASPIDE 
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X

X

X X
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X

X
X
X

HAWK 
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PATRIOT
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X
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X

X
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X X
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X

X
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X
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X
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APPENDIX C

CROSS-REFERENCE INDEX

This Appendix provides an alphabetical cross-reference 

index, with page numbers, of all missile system names, 

designations, and acronyms used in the individual data 

sheets, or in the Advanced Missile Programs descriptions 

on pages 331-336.



CROSS REFERENCE INDEX
MISSILE PAGE MISSILE PAGE

A Air-Sol Moyenne Port.ee 332
AA-2 031 AJ168 131
AA-3 007 ALARM 332
AA-5 023 Albatros 027
AA-6 001 ALCM 003
AA-7 009 AM-39 053
AA-8 Oil AMRAAM 005
AA-X-9 335 .Anab 007
ABM-IB 071 Anti-Tank Euro-Missile 331
Acrid 001 Aphid on
Advanced Medium Range Air- Apex 009

to-Air Missile 005 ARSSM 131
Advanced Short. Range Air-to- AS-1 113

Air Missile 331 AS-2 117
Advanced Strategic Air-Laun- AS-3 109

ched Missile 021 AS-4 119
Advanced Surface-to-Surface AS-5 111

Missile II 331 AS-6 115
Advanced Tactical ASM 335 AS-7 335
AGM-12B/C 041 AS-8 335
AGM-22A 013 AS-X-9 335
AGM-28B 099 AS-X-10 335
AGM-45A/B 253 AS.11 013
AGM-65A 137 AS. 12 015
AGM-658 137 AS.15 017
AGM-65C 139 AS.15TT 017
AGM-650 139 AS. 30 019
AGM-65E 141 AS.30AL 019
AGM-65F 141 AS. 34 121
AGM-69A/B 277 AS. 37 133
AGM-84A 091 ASALM 021
AGM-86B 003 Ash 023
AGM-88A 087 ASLL 332
AGM-109H/L 321 ASM-1 025
AIM-4 057 ASMP 332
AIM-7E 271 Aspi de 027
AIM-7F 273 ASRAAM 331
AIM-7M 275 ASROC 029
AIM-9B/C/D/E 255 ASSM 11 331
AIM-9G/H/J 257 ASW Standoff Weapon 333
AIM-9L/M 259 AT-1 267
AIM-9N/P 261 AT-2 305
A IM-26 057 AT-3 203
AIM-54A 169 AT-4 269
AIM-54C 169 AT-5 269
Air Launched Cruise Missile 003 AT-6 335
Air Launched Anti-Rad. Miss. 332 ATASM 335

C1
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ATEM 331 G
Atoll 031 Gabriel 067

B Gainful 069
5B06 031 Galosh 071
Ballistic Missile Defense 334 Gammon 073
Bantam 033 Ganef 075
Beeswing 307 Gaskin 083
BGM-71A 325 Gecko 077
BGM-1O9A/B/C 323 GLCM 079
BGM-1O9G 079 Goa 081
BL-84 035 Grail 083
Blindfire 183 Griffon 073
Bloodhound 035 Ground Launched Cruise
Blowpipe 037 Missile 079
BMD 334 Guideline 085
BO 810 045 GWS-20 257
Branik 101 GWS-25 241
Brazo 039 GWS-30 229
Briaereo 157 H
Bullpup 041 Hades 173

c HARM 087
0-4 327 Harpon 089
Cactus 047 Harpoon 091
Carcara 332 Hawk 093
Chaparral 043 HelIfire 095
Cobra 2C00 045 Hellfire Modular Missile Sys .095
Conventional Standoff Wea. 333 High-Speed Anti-Radiation
Corp Support Wea. System 333 Missile 087
Crotale 047 HIT 334
Crotale-Naval 049 HMMS 095
CSW 333 Homing intercept Technology 334
csws 333 HOT 097

D Hound Dog 099
Dragon 051 1

E Ikara 101
Exocet (Air) 053 IMAAWS 334
Exocet (Ship) 055 Improved Chararral 043

F Improved Hawk 093
Falcon 057 Indi go/MEI 103
FGM-77A 051 Infantry Man-portable Anti-
FIM-43 189 armor Assault Wea. Syst. 333
FIM-92A 257 K
Firestreak 191 K13A 031
FLF-1 189 KAM-3D 105
Frog 3 059 KAM-9 107
Frog 4 061 Kangaroo 109
Frog 5 063 Kelt 111
Frog 7 065 Kennel 113
FTM-77A 051 Kingfish 115
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Kipper 117 N
Kitchen 119 NATO Sea SDarrow 239
Kormoran 121 Nike Hercules 155

L Nord S210 013
Lance 123 0
Land Dart 229 Otomat 157
LGM-25C 319 P
LGM-30F 145 P3T 231
LGM-3OG 147 P5T 231

M Patriot 159
M-6 155 PAVE ARM 039
M-13 251 Penquin ASM 161
M-47 051 Penquin SSM 163
Magic 125 Pershing la 165
Malafon 127 Pershing II 167
Mamba 129 Phoenix 169
Mariner 233 Picket 171
Marte 233 Pluton 173
Martel AJ168 131 Polaris A3 175
Martel AS37 133 Poseiden C3 177
Masurea 135 PUR-61 267
Maverick -65A/B 137 R
Maverick -65C/D 139 R.440 047
Maverick -65E/F 141 R.530 179
Medium Range Air-to-Surface R.55O 125

Missile 321 RAM 181
Mer-Sol Ballistique Strate- Rapier 183

gique 151 Rattler 333
MGM-5K 251 RB 04E 195
MGM-31A 165 RB 05A 197
MGM-52 123 RB 08A 199
Milan 143 RB53 033
Miliutka 203 RB68 035
MIM-148 155 RB69 189
MIM-23B 093 RBS15 185
MIM-72 043 RBS70 187
Minuteman II 145 Redeye 189
Minuteman III 147 Redtop 191
MM38 055 RGM-84A 091
MM40 055 RIM-2(A-F) 315
Mosquito 149 RIM-7H/M 239
MQ1-MD3 127 RIM-7H 271
MQ2-MD3 135 RIM-7M 275
MRASM 321 RIM-8 (A-J) 309
MSBS Ml 151 RIM-24B/C 313
MSBS M2 151 RIM-66B/C 295
MSBS M4 151 RIM-67A/B 293
MSBS M20 151 RIM-116A 181
MX 153 Robot 304 195
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Roland 193 Seaslug 237
Rolling Airframe Missile 181 Sea Sparrow 239

s Seawolf 241
S2 289 Sego 243
S3 289 Serb 245
S530 303 Shaddock 247
SA-2 085 Shafrir 249
SA-3 081 Shahine 047
SA-4 075 Shillelagh 251
SA-5 073 Shine 11 267
SA-6 069 Short Range ASMs 332
SA-7 083 Short Range Attack Missile 277
SA-8 077 Shrike 253
SA-9 083 Sidewinder -9B/C/D/E 255
SA-1O 336 Sidewinder -9G/H/J 257
SA-11 336 Sidewinder -9L/M 259
SAA8 04E/T 195 Sidewinder -9N/P 261
SAAB OSA 197 Siren 336
SAA8-08A 199 Skean 263
Sabre 201 Sky Flash 265
Sagger 203 SLAM 037
Salish 113 SLCM 323
SAM-D 159 SM-1 ER 293
Samlet 113 SM-2 ER 293
SA-N-1 081 SM-1 MR 295
SA-N-2 085 SM-2 MR 295
SA-N-4 077 SM-39 053
SA-NX-6 069 Snapper 267
SA-N-7 083 Sol-Sol Ballistique Stra-
Sandal 205 tegique 289
Sark 207 Spada 027
Sasin 209 Spandrel 269
SATCP 331 Sparrow -7E 271
Savage 211 Sparrow -7F 273
Sawfly (Mods 1&2) 213 Sparrow -7M 275
Sawfly (Mod 3) 215 Sparviero 331
Scaleboard 217 Spigot 269
Scamp 219 Spiral 335
Scapegoat 219 SRAM 277
Scarp 221 SRASM 332
Scud A 223 SS-IB 223
Scud 8 225 SS-IC 225
Scud C 225 SS-4 205
Seacat 227 SS-5 263
Sea Dart 229 SS-8 209
Sea Eagle 231 SS-9 221
Sea Killer 233 SS-11 243
Sea Skua 235 SS.ll 013
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SS-12 217 Trident 11 327
SS.12 015 Type 64 105
SS-13 211 Type 79 107
SS-14 219 U
SS-16 279 UGM-27C 175
SS-17 281 UGM-73A 177
SS-18 283 UGM-96A 327
SS-19 285 UUM-44A 301
SS-20 287 V
SSBS 289 V750vk 085
SS-N-2A/B 299 Vigilant 329
SS-N-3A/B 247 W
SS-N-4 207 WAAM 333
SS-N-5 245 WASP 333
SS-N-6 213 X
SS-N-8 215 XJ 521 265
SS-M-9 336 XMIM-104 159
SS-N-1O 336 XSSM 025
SS-N-11 336
Standard ARM 291
Standard ER 293
Standard MR 295
Stinger 297
Styx 299
Subinarine/Ship Launched

Cruise Missile 323
Subroc 301
Super 530 303
Swatter 305
Swingfire 307

T
T-16 159
T-22 123
Talos 309
Tank Breaker 333
Tan-SAM 311
Tartar 313
Terrier 315
Teseo 157
Thunderbird 2 317
Tigercat 227
Titan II 319
Tomahawk MRASM 321
Tomahawk SLCM 323
TOW 325
TOW 2 325
Tracked Rapier 183
Trident I 327
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