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CANNON-LA UNCHE D GUIDED MISSILE

WANG Kue l



A cannon—launched guided missile is

r ~ ~~ ~~~~~~ a kind of guided missile launched by

~ 
cannon . This article gives a simple

introduction to its characteristics,

uses, f orms of guidance, the causes and

~~~~~

‘ j  ~~~~~ developments .

CANNON-LA TJNCI-[ED GUIDED MISSILE

WAN G Kuei

A cannon—launched guided missile is a kind of weapon which is

produce d in the p roc ess of th e con tinuous development of weapon
t echniques. It has many characteristics which can be utilized in

many respects .

CHARACTERISTICS AND USA ~ES

The so called cannon—launched guided missile uses a cannon to

launch a guideri missile. It is a combined product of gunnery tech—
riiques and rocket and guided—missile techniques. The untire weapon
syster~ is ~.~omposed mainly of a cannon and a guided missile . Before

launching, the guided missile is loaded into the cannon by the loa-
d ing rjevjce (or load manually); the cannon is now loaded with the
guirled missile and propellant powder ; at launching, the cannon is
under the action of high pressure powder gas which causes the mis-

sile to be launched at a certain initial velocity and direction .
Fig. 1 is a schematic diagram of loading t~ missile into the cannon.

a
Fig. 1. Diagram of loading of cannon-launched guided missile.
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Key to Fig. 1.

1. hai~ic~nr .

2. Ramming cover.

3. Oro..n~n—1aunched guided missile .

. Ln~~iing tray.

5. Cann on .
~~~~. C~ml ustion chamber.

7. ~~~:i . th b~~re

W i t h 1 ~i a t’ixe~1 tir~e a f t e r  the missi le  leave s the c annon , the f i r s t —
stage en~~~i~ ~~nites, and thenthe second—stage engine ignites (this

is the sarrie ignition and flight as that of a regular guided missile).

During flihklt , the missile is operated by a guida.nce system to de—

iLv~ r the warher~’I (the effective load ) to the predetermined target

and accomplish the mission ~t the cannon—launch guided missile .
The propulsion system of the cannon—launched guided missile

ma inly uses the present  rocke t engine and some other forms such as
the ex te rna l—burn ing aux i l i a ry  ~oos~ er are under study. According

to the requiremen ts of war , the propulsion system of the cannon-
launche ] gu~ ried missile uses one stn~ ’ , two stages or three stages

f’~r propulsion . Most gun—fired antitank guided missiles of shorter

r~ r~~e use ~ne sta~~r , but the ones with longer ranges use mostly two

r three stages.  F i h .  2 is a schem at ic  diagram which shows the st-
ruc tu re  of the cann on—launched  guided missile w i t h  a t I~ree—stage
propuls ion system . Fig. 3 shows the profiles of severa l typical
cannon—launched guided missiles. In the same manner, the caliber

of the cannon is also chosen according military requirements . The

calibers of the cannon L’ ing used are several, such as 105 mm, 127

mm, l~42 mm, 152 mm, 155mm , 203 mm, ~o6 mm, etc. For ins tance , the
“space cannon” which is used in the study of the effect on the space
vehicle when it reenters the atmospheric shell of the earth at a

superhigh speed has a caliber of 1i06 mm and a barrel 55 meters long,
and can launch a test missile to a suborbital altitude. An othe r
instance is the model 2C1 gun—fired missile. The missile length

is about 11.3 meters, the missile diameter is about 300 mm, it is

2
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Fig. 2. Fig. 3.
Diagram of a cannon-launched Contour figures of several
guided missile equiped with typical cannon—launched
three engine stages , guided missile .

propelled bj a two-stage rocket

motor , f l igh t  weight can reach ~~~~~~~~~~~~~~~~~~~~~~ / •

.

about 550 kg, g l id ing a l t i t ude  
~~~ ~~~~~~~~ I

can reach 140 1cm , in i t ia l  veloc ity
can reach 1600 m/s, and in-bore

acceleration is 5000 g (g is the ;t. ~~ “4k
accele :at ion of gravity). Fig. 4 .

is a picture of a foreign made 
. 

‘
..

cannon used for Launching guided- ..

miss iles ,
Fig. 11..
Picture of’ a foreign missille—

launching cannon.
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Comparative spnaking , the cost of the cannon-launched guided

missile is lower , and it has adopted many more modern techniques;

Iliu s , the cannon—launched guided missile has make itself applica—

to in many respects . It can be used in: 1) the study of reentry

into atmospheric shell; 2) collecting ge ophys ica l  and w e a t h e r  d a t a ;
.~

) the application of tactical weapons. For instance , the 152—mm
“ Shillelagh” gun- launched i u ided  miss ile  and the 142—ram “ACRA ” gun—
launohed guided miss i le  are fired from battle tanks to attack a
mo vLr~ target on the battlefield (such as tank), stationary targe t

(such as a fortress), etc. There are also the 155—mm towed howit-

zer laser/IR duo—type controlled guided missile , the 127—mm and

2D3—mm laser guided missiles used on warships, etc . There are other

types of cannon-launched i tems under  s tudy ,  such as a cannon-launched

orLital vehicle , etc.

In comparison with other types of guided missiles, the cannon-

launched guided  missile has the following characteristics: 1) the
r ii t i a l muzzle velocity of the cannon-launched guided missile is

rathe r high, that is to say, its initial velocity is very high and
rr~a~ hes more than Mach 5; 2) the cannon—launched guided missile has
an initial launching direction ; 3) the cannon is similar to ~.he
booster of a missile , but it can be used repeatedly ; 24) the shell

and equipment of the missile are under a very high acceleration ,

~:hicft may Ic from several to ten thousand g ’s, so the technical

requirements are high and more difficult .

FORMS OF A’I’TACK AND METHOD OF GUIDANCE

The forms of attack and method s of guidance of the cannon-

launched guided missiles are diffe rent in their uses. Some are

guided alone a director beam aimed at the target , suc h as t he
1)42-mm “ACRA ” antitank missile launched by a tank gun; some use

semiautomatic laser beam guidance and target tracking and other

forms of guidance. Take the cannon-launched guided missile of a

howitzer to illustrate the guidance process simply : 1) it recognizes

and determ ines the targe t , then passes this message t o the gun , and
the gun starts to aim at the target, At the same time, the laser
target indicator emits a laser beam to aim at the target. 2) The



:~~‘i ’~~ r (wu u tus i  t ion may l~~ in  tue air or on the ground ) con—

tr ~~~~
• ~ ~~~ ~~~~~~~ h H i cn tor  ~ t i d  aims the crosshair of the zoom

~ar ~~ t ( t } i  op t ica l  zoom lens is coaxially linked w i t h
h las~~i’ so thnl the laser  Le arn ax is  co inc ides  w i t h  opt~~ca1 axis
1’ ‘ :~~~~‘ :‘ o ~~. L~’:~s ) ;  the  t a rge t then receives the laser beam and re—

~~~~~~ s 1’ H. aL l directions (it utilizes the basic characteristics

laser beam which is st r en ~ 1y d i rec t iona l  and has concen t ra—
‘ ‘1 ~~~ i’~y and small angle of d ive rgence) .  Now , the launcher may
f i ~~ t h e  m i s sile . 3)  During the f l igh t  of the missile , the laser
r~c~’ iver ur1 the missile receives the reflected energy from the tar—

~iet  w t i i u l i  is f~cused by a lens or reflecting mirror . When the st—

r ’tu~th of the laser signal in he receiver has reached to a certain

ie.~ree , he rr~Lssi1e then will lock on the targe t . The devia~ on LI

cxi: ; uI the missile from the direction to the target is detec—

ted - ‘n rally ~ using a form of error voltage and is corrected ty

‘Li cintrol system . If the operator of the laser target indicator

eims the crosshair of the optical sighting device at the targe t

c~ :uLst”ut1y , the missile will be automatically ~uided to the target

du r ’t r ip the tracking period . Fig. 5 is a diagram which shows a
surfac”-to-surface targe t attack .

3
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Fig. 5. Diagram show ing surface-to-surface attack

Key to Fig. 5: 1) airplane , 2) cannon, 3)cannon-launched guided

missile, 14) laser beam , 5) reflected laser beam, 6 )  target.
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There are t h e locating stage and automatic tracking stage in

the flight prucess of the guided mLss il~~. When the energy r ’flet—

ed from the targe t is not strong enough for the laser receive r to

detect , the automatic targe t finder accomplishe s angular scanning

at~ ng the axis of t h e  m i s s i l e . Once it detects the reflected sig-

nal , the automatic target finder will lock on the targe t and auto-

matically tracks it down until the warhead explodes .

ORI TzIii AND DEVELOPMSNT

Early iii WW1, the ~ermans used a long range cannon and launch-

ed a f’lyin~ vehicle to t omb Parts. That cannon had a barre l 3L
m et e r s  l u ~~ , muzz l e  ve loci ty  of 16uu m/s , the  b urnt weighed b E  k~~,
and the  range was  128 km . L a t e r , in the e a r l y  f o rt i e s  the re  was a
u c r l n un w i t h  a ca l ib e r  of 80u mm , the f l i gh t  we igh t  could  be as hea-
vy as L~~~U R~~, and the range was  cLout  140 km . Besides , the re  we-
r~ some ....t h e r cannons  w i t h  long f i r i n g  range s t o o .

In ~Fie la t ~’ l i f t i e s  and ear ly  s i x t i e s , the re  was  a Sc ca l led
L ude study project ” whIch was a joint effort to study

‘he lou~ — r a r ~~e ‘un—launche d f l y i n g  vehic le . Sul cc li i  er  d a r t  shel ls
w o v e  l a u t ~t i e d  to an alt itude of 1)40 km t y  the Sr n o o t L — t oio’~ ca nncn .
rho cann ~n — l a u n c L e d  “ Ma Te Le ?~* t ype 2C g u i d e d  mi s s i l e  had  made
rn l” than a li ~n1re d fli~~h t s , i t s  h ighes t  a l t i t u d e  w a s  l~~U km , and

‘no ‘ o ’ al  1’tLgh ’ distance was about )43’J km . Later , there ~as ario—

t n er  J O i n t  “ h i g h — a l t  i t u d e  s t u d y  p r o j e c t ” w h i c h  was  a c c o m p l i s h e d  ly

:‘u~~~L an ri ~ r i d  Cana da . A 406 —mm cannon wa s used to  launch h( : “ Ma Te
t y p o— ) 4  m i s s i l e  to  c a r r y  and e f f e c t  ive lua d  i n t o  on L t . France

also made a 15 ,— ai m smooth-b ored  cannon to  launc h sume kind ci can—
nor~— l aun che d  f 1y i r e ~ ve h ic l e . It is about  2.7 me te r s  long and is

~irope 1tu .rh ~y a tw -s~ age solid— fue l rocket engine . Remote measur—

i r i~ inst r Arm ’nts are generally installed in the missiles and take

an a c c o l er a t  on of up t ,  li , D00 g ’ 5 .
The many f l ight tests mentioned above were the results of using

innumerabl’~ accomplishments of new technique s which are combinations

of ‘he techniques of cannons and the techniques of rockets and gui-

d~ d m issiLr~s. Due to the military expansion and the war preparations

~ tt~1e tr:nsl iterat  ion 
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y th~’ i mperial i sts , a full scale  ar m s  r’ac E~ was  i n i t i a l e d . On the

as is ut’ these tests , t he  gi n—lau nched rockets for w~ r use came to

light . Among the presently m a n u f a c t u r e d  w e a p u r i c , the S’u c a l l e d
g i r — l a i n o h e d  r o c k e t — l o o s t e d  m i s s i l e  i s  one 1’ them . The success  ut ’
‘h e  rem te m e a s u r i n g  g u n — l a u n c h i n g  r e sea rch  and the  new s e n s i t i v e
elements wh i c h  have  smal l  volume and can w i t h s t a n d  high ac c el e ra t —

on wh i c h  have c ome i n tu  he i r i i r  made  poss it  be the r r a l i z a t t u n  of
c c i i i :  ~r — l a u n c h e d  t~u i d e d  m i s s i l e s .

Tu e .c a nn u n — l au n c h e d  gu ided  miss i le  is used as a t a c t i c a l  weapon
i e ~ au se  it can be g u i d e d  and has h i g he r  a c c u ra c y ;  a s ingle  SO Ot

c ou l d  h t  the target . It may t ake  ten or a h u n d r e d  r ou n d s  of U n—
- : d ~~d snel ls  t o  h i t  the  t a r g e t.  C o m p a r a t i v e ly s p e a k i n g ,  ‘n e  ~~~ i—

•io i m~ ssile is more e conomica l .
The t echn i c a l  r equ i remen t s  f the  cu ided  miss  i le  ar e  r at h e r

h a r i d  mor e n j  f f 1  u lt , espec t a l l y  for  s ome u se s ;  t h er e f or e , the

~a :.r c~— l a u n c h e d  gu ided  miss i l e  c an n o t  i c  a simple com~ m a t or : cl
“ • a n n ~ t a r id  g u i d ed m i s s i l e ” . To speak f rom c e r t a i n  aspec t , t i e
c u a r a . , t e i g s t i o s  u t ’ the cannon used for  l a u n c h in g  the  guided miss i le
ar e  le tt e r than  those  of the  r egu la r  cannon ; even the c a n n L r :— l a u n —
cLod g u i d e d  n i s s t l e  i t se l f , which i nc ludes  the  shel l , power p l an t ,
e l e ct r ,r . i c  d e v i c e s , and s e n s i t i v e  e lements  which  could not  t o  s i m p —
1;; t r c n s f n r r ’ i  f rom - t .he r g u i d e d  mi s s i l e s  must  be specia l ly  des ign-
ed s t r u c t u r a l ly to  s a t i s f y  the r equ i r emen t s  of h igh  a c c e l e r a t i o n
a rid sm a l l  v o l u m r ~. This is the only way to  ensure  the  use of the
c a n n o n — L a u n c h e d  g u i d e d  miss i le . In order  to  s a t i s fy  the ab ove—
ment ic ,r : r d r e q u i r e m e n t s , a l l  t e c h n i c a l  ach ievemen t s  mus t  be u t i l i z e d
so t r i c t  the c a n n o n — l a u n c h e d  gu ided  miss i les  w i t h  d i f f e r e n t  purposes
become r e a l i s t i c . The d i r e c t i o n s  of development  are : 1) Improving

~ F i cannon . The m a i n  s teps  ar e to  use l ight  me ta l and a new stru-
cture , ~tc ,, so th at the weight of the cannon can be reduced and

the strength can be increased; increasing the barrel correpondingly

and improving the propellent; using the end surface burning of the

propelbent and multipoint ignition in order to increase the initial

velocity of the cannon-launched guided missile , and to make the

miss ile t o  receive smaller acceleration . The research of a liquid

FTD—ID(fts)I—1716—76 7 
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u r ~ i ’lle,i ’ t ’ur ca ::lcui ‘5 (liquid cann 01) which can i r c r  cue  t ’
t ’ ~noe  i ’ tL ~‘O~~iPd a , i 5 S  In ’ is now un der  way . It i s  s a i d  ‘ a t

a po i s~ :~leus  ni’opil]u’’:t , it has some adv an tages cci as

r:loo ’v n a t e  of ’ f i r ’  , is safe in use , has l n’iei’ t i c  h i t e n a r i c e  c n n

iog 5; ics c o s t s , e t c . Acc ord no o t he  repor t  t he re  i s  a rio ; :—
pyr~ p r: .  lou: ;  l i qu id  1 i pr up t l l en t  it: the  U . S .  It u s s  d i l u t e d  n i t r i c
c c i i  as o x i l i z e r , o c t a n e  as f u e l . 2)  Improv ing  th e  rocke t . Selec t
a h L o r , — p e 1 t ’ nl ’ t t a u~~e and l~i g l i t  w e i g h t  m a t e r i a l  to make t h e  S u C h  ~ t ’
the r’~~ i ;et en gine ; use a new method t o  pour  the propellent  gra i:
t o  in c r ea s e  the s t r e ngt h  of ‘ l i e  p rope l l en t  g ra in ;  use a t i r i d i r i ~
race , e n d  su p p ~~r t , ari d l i q u i d  s u p p o r t  m et h o d s  to  reduce  t h e  ac c~ —

I e ra t  un ac t  ing on the  p rope l l en t  gra in whi le  it is in the  1 a r r r l .
The i’ auire rn~eu:ts ci’ the  p rope l ient  ora in  are h i g h  r a te  of i - u r n  L og ,
n i n ~~~~ h” rgy , a nd n i g h  pay load . Th us the mass r a t i o  of the  caooou ~—
la cicli ed g u i i e d  mis s  be may i c  g r e a t l y  increased .  By c o m p ar i n o
th e  ;‘uided missi le w h ic h  uses a whole  body type r o c k e t — r a m  comp —
S i  t o  en~~~~n:o w i t h  the  gu ided  m issile which  has  ano the r  engine with
a s i n n : i la r t a c t i c a l  index , the forme r miss i l e  is smal le r  in canter ,
s h o rt e r  i n length , l igh t e r  in weigh t  and pe rhaps  is l e t  t e r  f~~r em—
pluyment f r  c e r t a i n  cau ~n o— l a u n c h e d  gu ided  m i s s i l e s . 3) F i n - d i n g
a new g-,i :icojne d e v i c e . The c a n n o n — l a u n c h e d  gu ided  m i s s i l e  r e q : ir ~ s
the nSO i ‘lance d c v i  ee to ic in: in  La t u r i z e d  and m i c r  Oi i i f l  Ia t u r i z e l and
a l so  can  w :  t h s t c r : d  t h e  a c c e l e r a t i o n  of f rom severa l t h o u s a n d  up to
ter: t h o u s a n d  g ’ s . Thus , t h e  t echn iques  of sea l ing  the  e lec t r o n i c
COO p ~~i~~ t~~tS have ceo proven by t e s t s  t have good e f f e c t s . W i t h
r espect  to s n n i s i t i v e  e lements , the re are no movin g p a r t s  in the
baser  gyr , it can take high a cce l e r a t i on, it is li ght in weight
and i t s  volume is small , and i t  has  a good f u t u r e . A flow (t ’l uid
or ’ f l uid i c ) cont ro l led  gyroscope has simple s t r u c t u r e ; it has no
or few moving pa r t s  and could be m i c r o m i n i a t u ri z e d . The U . S .  has
used i t  in the  c a n n o n — l a u n c h e d  guided missile and repor ted  that it

Ca ’ :  w i t h s t a n d  an a cce l e ra t ion  of 1, 000 g ’ s .
A t present , the cannon—launched guided missile is s t i l l  a ra-

ther new weapon sy st em . Howeve r , we can see that its occurrence

and development are a result of the highest form of class struggle

FTD—ID (R~ )I_ 17l6._76 
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— — — 3  p i ’ o l l c ’ t h a t  w a r  has  a c o n t i n u o u s  demand for  new t a c t  ica l  ~o—
chn iq ’ :es  f ci ’ a weapon sys tem is the resu l t  ul the  development  ci ’
nr ~ bu ~~; i v ”  pow e r ~n d t he  s c i e n t i f i c — t e c h n i c a l  level wh cli p r aY : d e

; e  ot , i e ct i ve  p o s sib i l i t y  of impleme n t ing the  demand . In s p i te  ‘of
‘ h o  f a c ;  t h a t the cann on—launched  guided  m iss i l e  is now st i l l  in
‘h e  ea r ly d e v e l o p m e n t a l  s t age , from the point of view of ecoriumHs

an : present ach ievements  it might  be a m u l t i p u r p o s e  weapon s y s t e m
nc~ th 1ctui e developments .

I;: t i e n : e r a l, following the class struggle , the production stru—

:gle , coo the co nt i n u o u s  developments  of s c i e n t i f i c  exper ir ;ier :t s ,
c poss t i le th a t  the e x i s t i n g  prot lems in the c a n n o n — l au n c h e d

~ oi h e d  missile can  i.e solve d one by one as it approaches perfection .

SINPLE INTRODUCTION :

~Ei~ERA L CHARACTE FISIICS OF TIlE RE GULA R CA N N O N - - - - P r e s e r r ly  the
genera l  cal i l  or of r e g u l a r  c a r u i c r  Ise ’] in the f i e ld  in fore ign
c uu r : Lr i e s  is I etw eeni 150—200 mm . The w e i  ont of t i  i s  type of cannon
is more t h an  a ton , an d  some are m r e  th an 10 tons . Shells weigh
i’ r cm seve ra l ‘ iuz e r  kg to  ab o u t  lo ’J kg .  The f h’ i n ’  r ange  is at -cut
ten km or more . F u r  ins tance , t h e  U . S .— ma le 11.114 can n on has a
c a i , i ’n e r  of 155 mm , weigh s 5.75 t o n s , t h i e  sh ’~ll weighs ),: -~ kg ,  the
f i r ing i’an cr~ i s  15 km , and th i s  is a t y p i c a l  t a c t i c a l  a r t i l l ery
p iece

FTD-ID(Rs)I.1716_76
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