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Shoulder Fired MisNU,e

He:

A shoulder fi red missile is a small çrround— to—ai~
missile,which can be launched conveniently by a single

person. It hns the characterist!cs of sl~rnp].e structure

and launching equi~sent, easy to operate and good mobility. It can be

sul.tably used by both professional arr’~’r and cit~zen arri~. 
‘ T}’~s article

attei~pts to- make..biiêf4ss~~ $ione. of the str ucture, . function, character.-

ist~cs, usefulness nn’l develr1pment of’ shoulder fired missile.

?~ s!~ c’le—man portable and shoulder fired rrrnund~to~air missile (abbr.

as sh-~ulder f’~red ri~ ’s~le) is n s~ngle—r~an air defence weapon created i~

the mi~dle 1960’s. The irna
c’e of a rrround—to—air rii~sile ~n n”-’nie’s mind

is usually a weanon of’ lerr e s4ze with con 4’usiri~ ult~plici~ ’~ o4’ øround

equ r~”~~’t. Rut n shoulder 4’irr. d “iissile, o’~ the contrery, is small and light,

- - and it can be carr~.ed by a single

person and launched on the oarr~er’s

• and F~pure 1). So t’-is kind of

• weapon is mostly used to equip

- ~~~~~~~~~~~~~~~~~~~~~~~~ shoulder (see the title illustration

shoulder fired missile is oonv,nient

Figure 1 to carry and simple to operate,

I
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• it will suit the need in an anti—aggression war of a count~~ where every

one Ls enlisted as a fighter . The following are ~brief descriptions of a

shoulder tired missile.

The Composition and Function of ~n Armament System

A complete set of combating weapon is usually called an armament

• . system. A shoulder fired missile armament system is composed of’ missile,

launching tube, battery and launch !ng mechanism (Fi ’ure 2).

The missile is a main component of
missile

the armament , and it is installed in the __________________~~~~~ ~~~ —

launching tube. accept for checking,,~1S __________ ~ ia~~~hing tube

not allowed to remove from the tube. F~ om b~tt • aunching mechanism

Figure 3, it can be seen that , like a Figure 2 Composition of a
shoulder fired missile

general missile, a shoulder fired missile armament system

• consists of four connected cabins: tarret seeking head cabin, rudder cabin,

warhead cabin and power cabin.

• 
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head cabin cabin

Figure 3 Components of a shoulder fired missile

The launching tube is a container to store the missile, and it is

~1so used to 
carry and to transport the missile. On the outside of the

tube, there are suspending ring. attached with belt, so a launcher can
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• carry the missile like carrying a gun on his shoulder when he is on march.

There is an aimer on the launching tube. When the missile is being

launched, the launching tube can~~nction as a missile d~rector to show the

missile direction as well as a launcher protector to prevent the launcher

from being burned by the flames .whlöh come. out from the engine .

• A battery is the source of electricity,which is comsumed in nreparation

for launching and the launching of a missile.

The launching mechanism looks like a gunlock, and inside it there are

numerous electronic circuits. The trigger on the launching mechanism is

in fact a switch, which is responsible for connecting the electror~.c.

• circuits of both the launching mechanism and the missile i~hen the missile

is being launched.

The Operation and the Use of This Weapon

• At present, a shoulder fired missile can only a~.tack an airplane of

low nlt~tude. The so—called low altitude r~- fers to an altitude that is

lower than three kilometers. The operation as vell as the use of a

shouller fired missile in a war is very convenient. Re4’ore attacidng a

target, the battery and the launching mechanism must be first of all

connected to the launching tube. As a target ha&been f~owid, the launcher

places this weapon on his shoulder to take aim through the aimer at the

~~ 1 target. As soon as the missiles catches the sight of the target , i~ gives

light and sound signals, then the launcher presses the trigger and the

missile goes out immediately. If the missile is equipped with an autoi*tic
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TT
target seeking head, after the missile has gone out, the launcher can

begin to send another out or do some other firhting assignment, because

4 the missile now can go by Itsief to the target. If the missile is a ra&io

controlled one, the launcher has to send control order to the missile till

it hits the target.

- 
• Characteristics of a 51-’oulder Fired Missile

The main characteristos of a shoulder fired missile are the smallness

of’ its structure and the conveniortce in ~ts operation. Since a shoulder

fired missile can be carried and launched by a singl-’ person, of its

launching environment, the limitation can by no means be very strict . It

can be launched on a plain, a hill or a mountain, in a trench, on the roof

of a bu~ld~ ~~, on a ship or a slow movinr vehicle on land. It can be

launched sin~ly to at-tack a tar ret or , in order to sc—re a hih hitting

rate, launched in group.

In order to enable a launcher to carry and to launch on his shoulder,

a shoulder fired missile must be made small and licht. Generally the lenath

of a ground—to—air missile is about from a few meters to more than ten

meters, but a shoulder fired missile according to the length of’ its launching

tube is only about one to two meters long. The diameter of’ a ground—to—air

missile is often -~‘rom ten milimeters or so to half a meter , but the diameter

of a shoulder fired missile is only about 7 or ~ milimeters. The weight

of a ground—to—air missile is generally from several tens of kilopra to

about 1,000 kilograms, but a shoulder fired missile weighs only no more

than ten kilogram., and even the vhole armament system weigh, only about

14 or 15 kilograms. If it ii not by applying new program design aM
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structu~a1 design, it is hardly possible to make such a small and lir~ht
missile weapon.

launching tuh~~~ launching engine irnition

~ ~‘ront’tudder leaves the tube and
• ~~~~~~~~~~~~~~~~~~~~~~~~~~ opens automaticaUy

~~
‘ the missile left t~e tube aid rear fins

I open and locked
!~issile i out of

• 

- 
- launcher ’ s _______________

• saf ty zo”e ,’~n:f
• enr ine i~’nited
• sa~tyR’~~t-tnce

Fi ure 4 Diagram of thm pràôesá of a missile leavin r its
launc ’ing tube

Recause a shoulder f4red missile is launched on a launcher’s shoulder ,
• the armament system must be very sa”e an~ reliable. “or “u s  very reaso;,

tt-e “roperty of the erig~ne must be - st~adf’a~t. It usually uses a two—stage

solid fuel rookect engine.—.—launching engine and main engine, A shoulder

fired missile depends on the launching e —~ne to push it out of the

launching tube, and as the missile leaves the launching tube , the fuel in

the launching engine ta about combusted up. When the missile inertia llyof
flies out~the launcher ’s eafty sone, the main engine is then ignited. So

the launcher is in no danger of being burned by- the combustion heat fron

the main engine (Figure 4), Between the ignittion of the launching engine

and the ignition of the main engine, there I. a time delay. Generally,

thi s time delay is only las. than one se~~nd, and it must be very accur ate,
In order to lnstu ’e the lsunohsr’ s salty, on the outside of the launching
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tube, there is a shock—proof’ device and sometimes the missile is made to

have no retroaction in launching. Al]. these measures are for reducing

shaking and eliminating retroaction.

The external look of a shoulder f red missile is generally an air—

actuated”canard”layout and the fins are made elastic and able to fold.

When the missile is launched from a launching tube , the fin will onen

• automatically. The so—called air—actuated canard layout is that in front

of the center of gravity of the missile there is a small controlling rudder,

and the main lift force (generally called main fine or rear fin) is invested

behind the center of gravity of the missile, In such a “canard” layout

arranEement, the rudder is not the m&in l~.ft force because of its inclination

or stretching out, the lifting power produced on the rudder by the airflow

is not great, But because the rudder is located at a distance away frc~

the center of graV ity of the missile, it can produce a rather strong control

moment to the center of gravi ty. ~Jnd er the e~feot of the control moment ,

the missile revolves around its ce!Iter of ravity and forms attack angle,

ar~d thus the whole missile produces lift force. Then under the joint e~~’ect

of this lift force and the thrust of the engine, the missile following

a fixed track flies toward its tarpet (Figure 5) .

In addition to a ra~iocontrol system, a shoulder fired missile has

a ]assr semiautomatic seeking director . At present , however, a system

[ of infrared guided seeker is widely adopted. The function o~ this guidance

system is that the tar get seeking head converts infrared ray radiated from

a target into corresponding electric signals that can control the inclin—

ation (distend and shrink) of the fin of the missile (FiI’ure 6). What
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lift force

Figure 5 Diagr- n of force distribution in a missile

p art of the target seeking head can receive infrared ray and convert the

• “ray ” signals into electric s~n~’nls? It is~i~ifr.~red ray detectoi~, ~~àh

as lead sulfide, lead selenide and inditna antimonide, ~Thich do the conver-

sion. Some of them can work only under low teninerature, so the arn aniant

system • hae~ to include a cooling device. Because the inf rared ray

detect—’r cannot perform its control function until it receives infrared

rul~e signals ~ihich have been through ~~~~~~~~~ A modulat on plate is

ther&’ore equinped in front of the infrared ray ~deto”tor. On the modulation

plate there are some “pat’-’rns” of’ cer~atn f’~~ms~ In fact, the ~aterns are

• electronic

~~~ Uh I I linfrared( L J ~~3~ 
rudde~’

ray 
~~~~~~~~~~~~~ sit%~~~

.
~~lta c’e

~~dulatton - plate :~ -

• -

Figure 6 Dia~’ram of a infrared tar~et seeking head

tiny plots, which are according to certain ru 1~ classifi ed as transparent ,

not transparent and semi—transparent. The function of the modulation plate
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is to modulate the infrared ray reflected from the tarr~et into ray pulse

singals which can reflect the position as well as the inclination value

of the target. The electric pulse signals, which are converted from ray

pulse signals by the infrared ray detector , af ter a treatment in the

electronic set—up, begin to control the rudder, The diameter of the niodu—

lation plate mentioned above is only one or two milimeters. It is certainly

not easy to make paterns on such a small plate.

Besides , a shoulder fired missile still has more characteristics ,

such as the short t ime needed in preparation ~‘o~’ attac i ng and t.h~ application

of new principles of aerodynamics and eontrollin~ in design. In short , a

shoulder fired missile is not a ground—to—air missile taken down from its

launching pad and , through a process of reducing its size, put into a

launching tube; it is a new structure , each part of which is orra~ ical1y

connected.

The I~velopment of Shoulder Fired Missile

Like any other kind o~ weapon , the shoulder fired missile, a sinrle—

man anti—air weapon , is gradually bec’~ming perfect t2’rour-h continuous

improvements.

Because the size of a shoulder fired missile is ~naU , the powder

charge in its warhead part is much limitted, so its killing power is f~r

from guffic~ent. Sometimes when it hits an airplane,ther. cannot be much fatal

damage made to the plane. Therefore, the new ;odel of shoulder fired missile,

in addition to the improvement of property of its fuse and warhead under

fr
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existing powder charme condition , the ~roperty °f th~ rocket eng±ne has

been improved and the control part has chanrred to use solid state circuit ,

AU these measures aim at increasin~’ th’-~ amount of powder ch arr~e in its

warhaed part and strengthening its kiliab~lity .

• Previously , the traget seeking head of a shoulder fired missile

uses lead sulf i1e as sensor, but this sensor can sense only the infrared
• radiation produced by the engine nozzle of a plane, and , as a resulL., the

missile can be only in the fashion of ~~~~~~~~~ launched to trace its

tar~et, Today, some shoulder fired missiles use lead selenide or i~~~~ rt

antinionide as sensor, and t~ ese sens -rs can sense the infrared ray radia4od

from the cover of a piano. As a re~’~lt, the ~io~ile c~n be launched in a

position fncThg a ter~et riane, ond it ~as ~~~~~~~~ be~’c~ e an - ‘nt i— air

• ~te’~~ ofl att~ c - ~ n~ f’~om a2J d~ -oet ons .

Before laun c ing the missile, a r~ ~~eren tiat4 on of enem• ‘a niane

from our own plane must h° made correctly. ~ut the ~~~ ters o~’ +.odav are

a1.  of hi~ h ‘~eloo~ty ,  so the ti”~e o ” Pr~par~ rv~ for lann&ing a missile

is very shor t . It is therefore very diN’icult °°r a launcher to make a

correct -ii~~ • ront iat ion  without any m stake . ~nr t h i S  reason , in the newly

“~ade s ~ulder f~ red missile, “~ere is ‘ “ t a~ -et ~ reco~~ i~ on ~~~~ s~ tor ”.

When the launcher is t~ k 5n~ aim at a tra ’~et , the tar -ct recoe~nizor ber~ins

to work automatically. If the plane , at which the launcher is oim~n~ , is

our own , the tarc-et recognizer will cut off the electric circuits of the

launc inr ~ mechani sm . Consequently, even the launcher pushes the tri~ ger ,

the missile can by no means be emitted out. Of c-”irse, it cannot be 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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cens~ dered a o~u~ely reliable in differen tiat n~ a tarr ’et altho”~h there

• is a tar-’~’ re ~n izor  in the missi’e. •~~en thoug~i a tar~e~ reco mizor

system is reliable, it ~an bring some new problems to a missile nevert~~ less.

This is  a pr— o f of the duali~y of’ ~ ‘i ngs . Should neo~-ie ’s suh~~ c’~~ ve

c’pao~ ty be a°pliecI full ~r in desing as well as in use of some t~~ng, many

prohl~ms can be solved more easily .

Finally, due to th~ fac t  that there are many ad~~i nta~-°ous oo~ n~ s,

th~ tube launched r-~issile has been used in the anti—a~r syst~ri o~’ arm•oured

vehicles. A few missiles can be launched simultaneous’y to attack one

single target or a o~~up of tar~ et s, In some submarine , t)-is kind of mis si le

has also been insta 1 led . When a tar~et ~o~u s  is the telescope of a

subnar ’ ::e , t h e  tube launched missiles o nes out of water and ~s launc ed

to the ai r s There is :~o need f’o~ t’-e subnar ne to ~~ ‘~‘ace ~fsei f to l~unch

the missile or to launch it from under water. Str ’c y  snea : J n ~~, t is

ki .id of ant- i— a r missile ri~ ion--er belonr~s to ~. ho o h -n l i e r  fired n~ssiie

arnauent s7stem , however , t’~~~~r can be regarded as exoan s~ on of t~ e shoulder

fired missile.

This is ~ co~vino in~ testrnonv of’ the superiority o~ the sh’-ult :ier

~~red missile, an~ , at . the same time , i4 ~ndicat-es that this  singie~man

anti—a ir  weapon is sot only used b~r army , a ar’~r-~ured troop and navy need

t~’is missile as well.
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