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Short Range Attacking Guided Missile

£ Lu Yao=liang ;

A short ranre attacking missile is an air-to-air missile of hich
maneuverability, which has been developed in the recent ten years to meet
the need of interceptors in short rance fightings. This article beginnine yith
o

4 the developrent &b air-to-air missiles tries to make a brief description

of the origin, models and the property of short rance attacking guided

missiles.

Al o i

After World War 11, due to the prolonging of life span and the con-
tinuous improvement of self-defense weapon of bombers, it has become very

difficult for an interceptor by using aireraft automatic cannon to destrov

: a bomber. In adiition, when an interceptor uses aircraft automatic cannon
to attack a bomber, it must occupy a vos’tion behind the bomber, which is }
good for attacking and which is within the effective range (200-1,700m)

of the airecra’t automatic cannon, But at such a distance, the intercentor

ean often be hit by the self-defense weapon from the bomber. For the

pur~ose of strengthening the firenower of an interceptor and for satisfying

the need in fighting with a bomber, a ~ufded weapon which has great power

UL

and ean proceed to attack at a lonrer distance (hevond the attacking rance

of the self-deense weanon from a bamber) is ur~ontly evnected to come nu*.

|
| ‘Inder sueh eircumstances, the studv of mamuifacturing the early (rirst

genoration) air-to-air cuided missile bersa” to be underway, Through a period

of development for about ten yaers, t711 the middle 1950's, various types

of a‘r-to=air ~u'ded nissiles, such as "Sparvow" 1 AIM=7A, "7ale-n" ATM-/A,
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4B and AC, "Sidewindre" 1A AIM-9B of TS; "Alkali" of USSR; "Tireflash" of
Britain; and Matra R,510 of France vere all successfully manufactired and
eguipred in interceptérs for use., As these missiles were desicned for
attacking bombers, which at the hime had lower speed than intercentors, one
eharacteristics of “actical use of them was to take a position suitable

for trailine attacking. So the air-to-air ruided missiles of first generation

are called trailinc attackine missiles (Micure 1).

Later on, bhecause of

niggile:” ;¢ B2
leunching range-

. the manifest changes of the
air destructive force, during
the perind from 1955 to 1960,

the b-mbers prorelled by

piston encine of the post

&
-

-
take off

World War 11 era and later

Ficure 1 Diasram of interception .. 5o prapelled by turhonrop
made by an air-to-2ir T~
nmissile of first cenera- ywere nu: ~ut of service -~Ad
tio ‘
an

n
roplaced - by medium rance suversonic as well 2s’ subs-nic lon~ range bombers,

And the traditional distinetion between an interceptor and a bomber has

also chanred., Some countries in the West have manufactured tac*tical nlanes

which ean be used as both interceptor and tactiecal bomber, When it is
necessary this kind of -~la'e can earry out nuclear bombing, Wor satisfyinc

these purposes, the velocity and climbing limit of bombers have a~gravated,

and the advantares (volocitv, climbing and overload coeficiency) for an

interceptor actively to take aim and to attack from the rare part are therefore

48]
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lessened, in other words, it has become more and more difficult for an
interceptor tate an advantageous pos’tion to attack a bomber 2t its rare
part, An Intercentor is therefore required to be able to meke all-direction
attack, namelv attacking the tarret from any directions, t=il, side and

front (Tirure 2). wor makine all-direction attack, an intereeptor must be
able to make an 1nt°rceo+1nﬂ thac., like what American's "Sparrow"lll AIM-"C,

" el :u -

missile chln ranc ) =
B .1aun g TANES o super "Palean" ATVMoR and 4G

=

§ﬂ reept Russian's "Aylh (AA-4); Pritish

%' 7 : ‘ Red Ton" and Treneh Matpal 2, 530
15 T ren \ 2, i

3 /’ %

o

43 can do,

al

In the late 1960's, Some
™ ure 2 Sarram of intereenti countries in the West beran to
Firure 2 iagram of interception

made by an air-to-air
missile of gsecond cenera-
tion

develop air-to-air ~uided missiles
of third reneration. The new

development includes the following feature

On the one hand, they continuously enlarze the attack rance of the

sting missiles and manufacture new lons rance missiles which can make
upward and dovmward attack of all-altitude, such as American's "Talcon' AIM=47A,
?Immortal Rird" ATM=5/A; Russim's "™Ma2licious" (AA=6); and Trench "Matra"
Re530, The purpose of developins such all-altitude and lon~ ran~e air-ta-nir

111ded missiles is mainly to deal with the long " distant invading tarcet

)

af hi~h and low altitude (ench as eruise missile).

On the other hand, thev try to reduce the minimum launching 4'stanee,

ASN
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to improve mobility, to enlarse attack range and to mamufacture short
rance attaclzing missiles. The way in which the misgiles of third ceneration

attacking their tarret can be seen in Firure 3,

hizh altitude -tarret:
¥ — o -
)

g ‘\\ crmiging fliFFt in eonveetion
o e g . \ L3 DD cnrrent
- o’ =)

H

ﬁubgr Iqw altitude
tarpcet

Meoure 3 Diagram of intercention made by an air-to-air
missile of third ceneration

The Orizin of Short Ranse Attacking Guided Miss*le

rer since air-to-air gudied missile besan to be equivped in and

k=

1

used by intercepotors, and following the velocity increase of airerafts,

the enlarcement of their atiack ranre and the development of techniocues of

air-borne radar, and especially the advent of all-direction attacking

missiles, of which the main target is the supersonic medium ranre bombers

some military exrerts in the West mistakingly believe that in air battles

b

in the future, it will use lon~ distant radar to discover tarcets and use

air-to=air ruided micsiles to make interception, Their belief thereby .

means that the short rance air battle by intercentors has beore sonmething
L "

of the pasts So there is no necessity to eauipe with short ranse weapon—--

suc
aireraft automatie ‘eannon, Beeause some neople blindly holie"e,hjéo~"9h“*

and hold over econfidence in air-to-air ~uided micsiles, in the West , there

eare a tendeney that "We need missiles not airearft automatic wennon".
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As a consequence, many intercentors are equipped with no more ~ircraft

is thus equipped. Some of the Russian interceptors, following the Western
faghion, are equipped with only missiles, too. Many of the Western =s well
as the Russian militarvy exnerts and leaders are those who believe in the
theory of all-importance of wWeapon and thevy exasrerate the nower of weanon

to try to intimidate proples in the orld and to intimidate themselves as

uided missiles., But, during the 1960's, from the exnorience in Vietnam

and the third Middle Bast war between Isreal and ‘he Arabic nations, it has

...... G

proved that in achieving air supremacy, the, short ranse air battle is not

out of date., The Us interceptor F-4B, for examnle, can carry eight air-to-air
giided missiles, but it is not very successful to use these missiles to

attnack enemy interceptors in short rance air battles, This is because that

9]

baz
and to control the missile, When %15 eady, the chance of making

Py
S11

it takes a certain amount of time to locate target, to prepare for launching

on,

atback may have been lost because the enemy has moved to a new po

Yoreover, even the missiles are l-ounched, fthe enemy plane can actively make
manenverin~ £li~ht (L cireling with lar-e s¥eee) to shun the missile. Accordine
to an article published in one journal in the United States, in the
war, the hit rate of the US air-to-air missiles (such 2s "Sidewinder"TA
ATM-ORB, "Snﬁrrow"l}l ATM-7D and " alcon' AIN#Ab) was 10%, And the Vietnamece

people's air force collaborated with cround radar and usinc their aircarft

automatic weapon really rave those Americans who"wa 't missiles not antomatb o

weapon™ a rood lesson.
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Knowine that one char=cteristics of air battle amon- i

fichting and that air~to-air suided missiles onl

achieve air supremacy, since the late 1960's, the US air for

studyv the problems conecerning csuided missiles in short rance

On the one hand, they beran to reshane and to improve such a

missiles as "Sparrow" and "Sidewinder!

launching distance and increas

T"»»f\qe transf

1

be used in short range air battles in Vietnam,

csuided missi

»

les,which have had the

are known as transitional short rane attacking guided miss®l

"Sidewindart® AIM-9G angd 97 of US MNavy, and

€L

of TS,ﬂ‘r f;rce. On the other hand, in order to comnete witl

supremacy, in 1968, the United States besan to manufacture c

two diffe

) A9r

short rance attackine guided missiles. Thev =2re of

is MAcile" of US Navr and the other is ATN-02A of

in 1969, again it was decided %o use

(see Pirure 4) before MAz*le" being out

"Sidewinder" has rcarfts of different twp

been equinped in 2

In 1967

to manufacturs

1uided miss

3

has now b

T"[ lp“’) -

™Meoure 4 Mmided missil

Sidewindert
underneath

e ouner

ATV-O1

L hanging

the wine of a plane

ing their mobility so as to ma

bhilitr to ensace in shor

"Sparrow!lll]l B ATM

cunar "Sidewindsrt" AIM-G1

into service., Now th

ntercentors is
v ecannot,
ce beran to

air battles.

ir-to-z2ir -~uided

ag shortening their minimum

ke them able to
formed air-to-air

t ranre fichting,

h Russia. for

ompletelvy new

rent types: One

farce. In addition,

~1ided missile
e suner

183

Trance

hean

Matra R.550

MMagie" short rang attacking

(Fi~ure 5).

- ¢ 2 .t
en put into service.

buglavd

Sand hoan

Tt ranre %




- ther decided *o manufacture

one missile cnlied "Chasing

Doe", and later they chansed

T T I

to develop a ruided missile

SEgeyr

3 SRAAM, But for several reasons,
tre missile has not yvet been

Tirure 5 Malra R.55) ruided missile manufactured, b
hangin~ underneath the
i wine of a plane

3 Besides, in 1972, West Germany and Norway began to mzmafacture a kind of
air-to-air ~uided missile named “Venomous Snake", which can be used both in

Vv medium rance intercention and in short range fichting, In the middle 1970's,

Sweden developed an a sile Saab372, which can meef the

raaiirements Tor medium rance intercention and short rance fichting,

According to the report in a foreien journal, U,S.S.R. has developed

eoR——

a short rance air-to-air ~ulded missile AA=2, It is naned by NATO as "Aphid",

Different Types of Short Range Atfacking Miss®les

ASr hattle amons inceresntors is @i fferent from that between hombers

a A intareentarg, hepoase intercaptors of both sides all have freat mobilitr,

So if there is not much difference in provertr of the intercentors, on

NS

sne hand, one side will try to avoid the attack from the other, and on the

<

o-her hand, one side will try to ob*ain an advantageous position to attack

{ +the other Thina » ahart panre fichting will be developed, Tn arder *o avnid
! / . - . L8 -1 - !
|

'\+r\*‘_.

e attack of an ajr-to-2ir mided missile from opnnosite side, an inte

t 2 $ tae ahility * : ] mad +he
coptor must ma-e full use o® its cirel ahility to eirele inside the

1 $ cop Lhs walantier af Lha aivats<air misgsile ig
track of the missile, ecause the veloelity of © vir=to=421r missile 18




very hich, even the missile can produce larser overload than an interceptor,

2 L‘A

the rdius of its turn is still very larce., If ie plane makes a rapid

=

turn (maneuvering flicht), it will be able .to avoid the attack by the missile

A & Fal

For example, a missile of M = 2 tries to attack an interceptor M = 2.9, of

which the cirecline overload = 4. If the missile want to
not be avoided by tar tarcet (follwoinc the same radiis tﬂfcircle), the

normal direction overload (acgresite of 1ift and thrust of *he missile and

specific value of its weisht) produced by the missile mist be 25 (see ®irure

Even the cirecline anzle speed is the same,

i

to have 10 overload.

So, unless the missile can nroduce very
large normal direction overload, the

One of the causes that make an air-to~air suided missile fail'in a
short range air battle is that the mobility of the missile is not good

nourh to make quick turn., In other words, in attacking an interceptor,

which always has creat mobility, the missile eften cannot have enourh normal
direction overload, So in the study of making new s ort ran~e atitacking

mis this problem must fivret of all be solved. There are two wavs

J)
Q
)

2y

to promote the normal direction overload: One is to increase the lifting

power of the missile, and the other is to inerease its thrust and the shaft
ancle of its bank axis, This means to use 2 thrust vector control structure




W

The 1ift nower ca: be improved either by choosing a new aerodvnamic

TA» Analacmn
or 1nstance,

1de

arran-ement or by chaicing the shape of ‘the rudder, t can

use a double Duck model rudder or a double-delta Duck model rudder, The

of which the outs’deé aerndrnamic setting is changed so as to

obtain lar~er normal d'rection overload, are called short rance guided

issiles of aerodvnamic control,

3

v usine thrust vector control structure to ~pe thrust

=
0
[97]
e
B
0]
¢

&
o

direction so as to promote the normal direction overload, are called shor!

rance ruided missiles of thrust vector control,

Evidently, cuided missiles according to their control forms can be
classified into two differe~t types: One is the aesrodvinmmic contrnl short
rance attac-ing uided missile (also called winced short range attacking
mided missile), such as US sper "Sidewinder® AIM-OL, ITSS? MAohid" (AA-3),
t vector control short rance attacking guided missile

(alse ealled wincless short rance attacking znided missile), such as TS

MA+ilaM a3d British S “AV.

m

he Property of Short Rance Attacliing Guided Missiles

As it is a fact that the barcet which a short rance attacking cuided
ds to deal with is an interceptor which alwavs has esreat

ty n menufacturing missiles, these measures must be considered verr

*

rtant, such as to reduce the minimun launching distance; to improve

obility; to enlar~e the attack raice t~ward a tarset which is of his
aneuverabilitys to s orten the responding time; to increase the hit rate;

- 4
e Mg

to mininize the size and welcht of the missile. A guided miss

avre hirh derree of independence, thus it can mi

SOV v

ey -

————
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carrving pla e and the missile will be more secure and more reliable and
also it becomes simple to use as well as to maintain it, Tor gotis®rine

tiese recuiremants, it has berun to use new technicues in manmi®rcturine new

11C

e

-nided missiles, Compared w'th the “ormer ones, in aerndviaric setting,

guiding system , control system and tact’eal use, the new missiles show all

thelr characteristics respectively in these asnects:

1., Aerodvnamic Setting
A short ranre attacking suided missile of aerodvnamic contrnl trpe
usually has s Duck model aerodvnamic arrancement . Put “or “he purpnse of
promoting the 1ift power of a2 rudder, the Duck model rudder be-ins to have
a new type of structure and shape, such as the #rench Matra R, 550 Macieh

hag A A 1
1 L G

double Duck structure (FTicure 7, 1).

The Duck model rudder is composed of two C—\un L é;i .

sections: the front section is fixed and Q é i

the rare section is movable, Using the gap

~N

effect of such an arrangement, the rudder

{%
!

can prodace greater control 1lifting power 117 41ij} "

o rain a lasre normal direction overload

(more than 35), Thus the missile can have

reater mobility in flight. The US super irare 7 The aonearace of a
few short ranre attacling puided

"Sidewinder" ATM-CL and the "Venomous missiles, 1. double Duck model
rudder, 2, and 3. Duck model

Snake" of West Germany use double delta double delta rudder, 4, ard 5,
wingless and foldinc tial wing.

Dick model rudder (Pi-ure, 2 and 3), A
rudder of this shape is to make use of the edre wing, namely to use edre

efect to increase liftimg power and to reduce resistance,

10




The nerodvnamic settine of & short ranre attacting eu’ded missile

of thrust vector control *vpe is simplv a bomb, Tor having stability of

the missile in flicht, at the rare part of the bomb, there is a “olding

+ail wing ( MAgile" has eight pieces, SRAAY has gix), and the folding teoil

V.l

wine 1111 automat eally oven after the missile has left the launechine tube
wing will automatically ox Fte

(Figure 7, 4and 5).

2. Guiding System

Most of the short rance attactine cuided missiles,at t' e present time,
L :

use infrared control svstem, and one of its characteristics is that

a hich deeree of activeness and interfererce resistance, The homing

The s super "Sidewinder" AIM-9L, for exa'ple, for increasing

activeness of its oming head, a cooline acent of ori~inal indium antimonide

is used. The cooling method is by using an air bottle carried on the bomb
to conl it, The homine head of "Azile'" and super "Sidewinder? AIV=QL uses
a double-filter interference resistace device, But the sensitive device
will not receive any background radiation such as clouds, Based on the
3
princinle of double-filter, this technigue is using the difference of i

radiation from the background and

the tarset to filter out the useless
signals.s In addition, the homing head of both MAgile™ and super "Sidewinder!
AIM=OL has great tracking capability and can make over-shoulder attack
(Pisure 2). The attack range of "A~ile" is larcer than + and - l2ﬁ°, and

the super "Sidewinder" AIM=9L can make all-direction attack, Matra,R 550

"Mazie® has high derree of activeness

and its homing head can sense g~bu




infrared radiation, Such a wave length

is not sénsitive to the infrared rays

missile
attack rance

radiated from the jet engine of a target,
and also sensitive to the infrared rays
radiated from the wasted ras, carhon
dioxide, expelled from the encine, The

attack ra e of *the missile is thereby

1 s 7 1 it4 l [24 Dinr Avrar—chnaill de?
can be launched even under the condition  Figure Diagram of over-shoulder
attack
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3. Control System

There are two different kinds of control svstems of short rence

attacking guided missiles. One is aerodynamic control 2nd the other is thrust ;
vector control.

An aerodvnamic control system is tn use a controllable rudider to chan-e
flicht direction of a2 missile. For being able to make aiick turn, a missile
is reou’red to have sreater 1i°4inc power., So as the aerodynanic setting 5

is concerned, n é

and arrancemsnt of an aerodynamic control type, 2 short rance guided missile i
usually has a Duck model aerodvnamic arrangement, This is because, compared
with other tyves, a Duck model missile, under the eondition of same 117t
area, can vroduce larcer lifting power, Based on such a feature, in order
further to imnrove tha 1ifting power of the Duck model rudder, a double | |

Bt

Duc’: model or » double delta Duck model rudder is cenerally adopted. The

12
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main feature of *the control svstem applied to a short rance cuided missile
of aerodynamic control is to improve the Duck mndel aerndynamic control
by chnagine it ‘nto a double Duck model aerodmanic control(such as Yatra
R.550 Masie") or a druble delta Duck model rudder aerodvnamic ¢ ntrol

{such as super "Sidewinder ATV=OL and Men~mons SnakeM),

A thrust vector control is to make th- thrust of a rocet encine
produce eccentricity, and the eceentricity can be used to prodice a eontrollable
normal direction moment. By this moment the £14-ht A'roction of 2 micsile
e~n be chanced aquickly., Obviously, this is an imnortant way to enable a
only

missile malze cuick turn., Among +the known short ran~e suided missil

wa~ile”, which has been abandoned, and the British SRAMM use thrust vector

t control, But the thrust vector e~ntrol forms used by these two missiles

are different. On the "Arile® it is through the revolving of the tail nozzle

on the direction suppoBting stand to c-ntrol direction., This thrust vector

-
. o]
esntrol atructure,of which the largest turn angle is 20, has succeeded
»
G 5 = ;
in making "Agile" turn 15 in 0,3 second, MAnd SRAAM uses thol revolvine of
=%

the four combustion air modulation hlades set on the tail nozzle of the

voeclket en~ine to chance the thrust direction,

One of the features of the tactidal applieation of short ranre

~uided miss’les is that the launchine dista ce is short, The shortest one

is only severnl mindred meters. The shortest lannching 3 stance of M"Acile",
frr exa nle, is only 300 meters; Matra R.550 Ma~rie" is 500 meters andg

SRAAM is only 200 meters, The second feature is that the derree of dependinc-

13




on the earrving plaene is small, and the missile can be independent, For

example, Matra R.550 "agie" can be lainched from interceptor "Illusion"

F-1, which can make turn when the normal directon overload is larcer

than 6, and it requires no low speed limit from the earryins plane either,

The third feature is that it can use human naked eyes to take aim,

In addition, Matra R,.550 "Macie", "Jenomous Snake", Snab372 and TSSR

"Aphid" all have wide attack rance. Of Matra R,550 "Magie" the lareest

attack ran~e is 6.5 kilometers in intermediate al*itude and more than 10 km

in high altitude, Of "2Aphid" the largest attack rance is 7 km, So these

nissiles, in addition to beinz used in short ranrse fichting, ean bhoth be msed

in intermediate rance fichting,

In addition to all those characteristics mentioned above, a short

rancge puided missile is always of small size and licht weicht, For insts

the length of a bomb is usually less than 3 meters and the diameter is no

these characteri-

more than 20 mm., and the weight is lirhter thean 100ks, All

stices are good for a lisht interceptor to carry and to use.

W vt

(Drawvines br Tsu Shao-=hsien)
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