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•y  missile  launcner. 
J)  Missile  launcher  comprising  an  outer  tubular  cnnnnn  i-t.  •  •. ructure  (1)  and  an  inner  launch  tube  (aTmoun^byTans  1 ° T   ^   ^   8nd  ,he  p r 0 ^   ^  f  bearings  (4,5)  within  the  outer  structure  (3)  The  i T t u b !   ^thrt°"Sh,he^Pe,ler(11)  and  cause  the  inner  launch  tube 
)  supports  at  its  aft  end  a  multi-bladed  impeller  (11).  "J  »™ate  on  rte  bearings  (4,5).  This  rotation  gives  spin  to  the 
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This  i n v e n t i o n   r e l a t e s   to  a  m i s s i l e   launcher   for  i m p a r t i n g   s p i n  
to  a  m i s s i l e   dur ing  l aunch ,   and  in  p a r t i c u l a r ,   but  not  e x c l u s i v e l y ,   t o  
such  a  l a u n c h e r   for  use  on  a  h e l i c o p t e r .  

I t   is  o f t en   d e s i r a b l e   to  spin   a  m i s s i l e   dur ing  launch  in  o r d e r  
bo  improve  the  d i r e c t i o n a l   a c c u r a c y   and  s t a b i l i t y   of  the  m i s s i l e   a n d  
reduce  t h r u s t   m i s a l i g n m e n t .   E s t a b l i s h e d   methods  of  a c h i e v i n g   m i s s i l e  

spin  have  invo lved   adding  e x t r a   r o c k e t s   to  the  m i s s i l e   or  d e v i c e s  

ihich  d e f l e c t   the  t h r u s t   of  the  m i s s i l e   during  launch  to  cause  t h e  
o i s s i l e   to  sp in .   When  the  m i s s i l e   has  achieved  a  p r e d e t e r m i n e d   s p i n  
rate  the  dev ice   is  j e t t i s o n e d   and  the  m i s s i l e   c o n t i n u e s   i t s   f l i g h t ,  

lowever,  t he se   a r r angemen t s   cause  d e b r i s   and  are  not  admis sab l e   f o r  

ise  on  a  h e l i c o p t e r   because  launch  d e b r i s   may  be  i n g e s t e d   in  the  r o t o r  

>r  eng ines   of  the  h e l i c o p t e r .  

According  to  one  a spec t   of  t h i s   i n v e n t i o n ,   t he re   is  p rov ided   a  
u s s i l e   l aunche r   for  impa r t i ng   spin  to  a  m i s s i l e   dur ing  launch  and  

.ncluding  a  m i s s i l e   having  a  p r o p u l s i o n   motor  for  g e n e r a t i n g  

. r epu l s ion   e f f l u x ,   s t r u c t u r a l   suppor t   means,  l o n g i t u d i n a l   guide  means  

ixtending  along  a  p o r t i o n   of  the  l eng th   of  the  m i s s i l e   for  s u p p o r t i n g  
nd  guid ing   the  m i s s i l e   dur ing  launch  and  being  r o t a t a b l y   mounted  w i t h  

espec t   to  said  s t r u c t u r a l   suppor t   means,  and  e f f l ux   d e f l e c t i o n   means 
oupled  to  said  l o n g i t u d i n a l   guide  means  whereby  impingement  of  e f f l u x  

rem  said  p r o p u l s i o n   means  impar t s   spin  to  said  m i s s i l e .  

P r e f e r a b l y ,   sa id   m i s s i l e   l auncher   inc ludes   r e l e a s a b l e   l o c k i n g  
eans  o p e r a b l e   to  e f f e c t   lock ing   of  said  m i s s i l e   a g a i n s t   l o n g i t u d i n a l  

ovement  with  r e spec t   to  said  l o n g i t u d i n a l   guide  means  and  to  e f f e c t  
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>cking  of  said  l o n g i t u d i n a l   guide  means  aga ins t   r o t a t i o n a l   movement 

.th  r e s p e c t   to  sa id   s t r u c t u r a l   suppor t   means.  

By  way  of  example  only ,   one  s p e c i f i c   embodiment  of  t h i s  

Tvention  w i l l   now  be  d e s c r i b e d   with  r e f e rence   to  the  accompany ing  

rawing  which  is  a  g e n e r a l   p e r s p e c t i v e   view  of  a  m i s s i l e   l auncher   w i t h  

a r t s   cut  away  for  c l a r i t y .  

The  a r rangement   i l l u s t r a t e d   is  in tended  to  be  used  to  i m p a r t  

pin  to  a  m i s s i l e   of  the  type  c o n t a i n i n g   a  boost  motor  as  i t   i s  

aunched  from  a  h e l i c o p t e r .  

R e f e r r i n g   to  the  F i g u r e ,   a  t u b u l a r   outer  suppor t   s t r u c t u r e   1  i s  

secured  to  a  h e l i c o p t e r   (not  shown)  by  pylon  2.  An  inner  l a u n c h  

;ube  3  is  r o t a t a b l y   mounted  by  means  of  bear ings   4  and  5  w i t h i n   t h e  

:ubular  outer   suppor t   s t r u c t u r e .   The  inner  launch  tube  3  c o n t a i n s  

four  equi  spaced  guide  b locks   15  (only  three  of  which  are  shown) 

t e f i n i n g   between  each  a  l o n g i t u d i n a l   groove  8.  The  m i s s i l e   6  i s  

seated  wi th in   the  inner   tube  3  with  each  of  i t s   four  f ins   7  s l o t t e d  

into  one  of  the  l o n g i t u d i n a l   grooves  8.  A  shal low  groove  9  e x t e n d s  

l o n g i t u d i n a l l y   along  each  guide  block  15  to  engage  with  command  l i n k  

r e c e i v e r s   10  on  the  m i s s i l e .   The  two  se t s   of  grooves  8  and  9  in  t h e  

inner  launch  tube  3  r o t a t e   the  m i s s i l e   while  at  the  same  time  a l l o w i n g  

the  m i s s i l e   to  s l i d e   f r e e l y   along  the  l o n g i t u d i n a l   axis   of  the  i n n e r  

launch  tube  3.  The  guide  b locks   thus  allow  the  m i s s i l e   to  be  f u l l y  

supported  by  inner  tube  3.  The  inner  launch  tube  3  extends   beyond  t h e  

rear  end  of  t ubu l a r   suppor t   s t r u c t u r e   1  and  suppor t s   at  i t s   end  a  

m u l t i - b l a d e d   impe l l e r   11.  A  lock ing   mechanism  12  locks   the  m i s s i l e   6 

and  the  tube  3  in  p o s i t i o n   i n s i d e   suppor t   s t r u c t u r e   1  to  p reven t   b o t h  
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r o t a t i o n   and  s l i d i n g   of  the  m i s s i l e   i n s i d e   the  l aunch   tube .   The 

lock ing   dev ice   12  c o m p r i s e s   an  a c t u a t o r   mechanism  13  s e c u r e d   to  t h e  

inner  launch  tube  3  and  pins  14  p r o j e c t i n g   in to   bores   p r o v i d e d   in  t h e  

m i s s i l e   body  and  the  outer   suppor t   s t r u c t u r e   1.  The  a c t u a t o r  

mechanism  may  be  a  s o l e n o i d   or  an  e x p l o s i v e   c u t t e r   for   example  t h a t  

known  as  a  'Met ron '   c u t t e r .  

In  o p e r a t i o n ,   the  locking   mechanism  12  is  r e l e a s e d   to  a l l o w  

ax ia l   movement  of  the  m i s s i l e   r e l a t i v e   to  the  inner   tube  3  and  a l l o w  

r o t a t i o n   of  the  tube  3  with  r e s p e c t   to  the  outer   s u p p o r t   s t r u c t u r e   1 .  

Ihe  boost   motor  is   i g n i t e d   and  the  e f f l u x   e x h a u s t i n g   r e a r w a r d l y   p a s s e s  

through  the  m u l t i - b l a d e d   impe l l e r   11  and  is  d e f l e c t e d .   The  r e a c t i o n  

torque  deve loped   by  the  d e f l e c t e d   t h r u s t   causes   the  i nne r   l a u n c h  

tube  3  to  r o t a t e   on  b e a r i n g s   4  and  5  and  the  inner   tube  3  sp ins   t h e  

n i s s i l e   around  wi th   i t   as  i t   r o t a t e s .   During  r o t a t i o n   the  m i s s i l e   6 

t r a v e l s   a x i a l l y   a long  tube  3  guided  by  the  s e t s   of  g rooves   as  shown 

at  8  and  9  u n t i l   i t   emerges  from  the  end  of  the  tube .   The  m i s s i l e  

Leaves  the  launch  tube  smoothly  and  c o n t i n u e s   i t s   f l i g h t   wi th   the  s p i n  

Imparted  to  i t   by  the  inner   launch  tube  3 .  

Because  the  inner   launch  tube  is  mounted  on  b e a r i n g s ,   t o r q u e  

r e a c t i o n s   on  the  launch  tube,  which  would  normal ly   occur  as  a  

jonsequence  of  s p i n n i n g   a  m i s s i l e ,   are  c o n s i d e r a b l y   r e d u c e d .  

The  i n v e n t i o n   need  not  be  l i m i t e d   to  m i s s i l e s   of  the  type  shown 

Ln  the  drawing.   M i s s i l e s   of  o ther   c o n f i g u r a t i o n s   could   a l so   be  

Launched  from  the  dev ice ,   by  making  a p p r o p r i a t e   changes ,   w i t h o u t  

i epa r t i ng   from  the  scope  of  t h i s   i n v e n t i o n .   For  example,   the  l a u n c h e r  

ray  be  used  with  m i s s i l e s   in  which  the  l o n g i t u d i n a l   l a u n c h  

i c c e l e r a t i o n   is  impar t ed   by  an  i n t e g r a l   rocke t   m o t o r .  
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C o n t a i n e r i s e d   m i s s i l e s   may  a l so   be  launched  from  the  d e v i c e .  

!he  m i s s i l e   c o n t a i n e r ,   comple te   with  m i s s i l e ,   could  be  B l o t t e d   i n s i d e  

ihe  inner   launch  tube  3  and  the  whole  assembly  r o t a t e d .  
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CLAIMS 

1.  A  m i s s i l e   l aunche r   for  impar t ing   spin  to  a  m i s s i l e   dur ing  l a u n c h  

and  i n c l u d i n g   a  m i s s i l e   having  a  p r o p u l s i o n   motor  for  g e n e r a t i n g  

p r o p u l s i o n   e f f l u x ,   s t r u c t u r a l   suppor t   means,  l o n g i t u d i n a l   guide  means  

e x t e n d i n g   along  a  p o r t i o n   of  the  l eng th   of  the  m i s s i l e   for  s u p p o r t i n g  

and  gu id ing   the  m i s s i l e   du r ing   launch  and  being  r o t a t a b l y   mounted  w i t h  

r e s p e c t   to  said  s t r u c t u r a l   suppor t   means,  and  e f f l u x   d e f l e c t i o n   means  

coupled  to  said  l o n g i t u d i n a l   guide  means  whereby  impingement  of  e f f l u x  

from  sa id   p r o p u l s i o n   means  impar ts   spin  to  sa id   m i s s i l e .  

2.  A  l auncher   a c c o r d i n g   to  claim  1,  wherein  the  l o n g i t u d i n a l   g u i d e  

means  compr ises   a  tube  c o n t a i n i n g   a  p l u r a l i t y   of  e q u i - s p a c e d   g u i d e  

b locks   a t t a c h e d   to  i t s   inner   wal l ,   the  space  between  a  pa i r   of  g u i d e  

b locks   d e f i n i n g   a  groove  in  which  the  f i n s   of  the  m i s s i l e   are  s l o t t e d .  

3.  A  l auncher   a c c o r d i n g   to  claim  2,  wherein  the  e f f l u x   d e f l e c t i o n  

means  is  a  m u l t i - b l a d e d   impe l l e r   suppor ted   by  the  tube  at  i t s   r e a r  

e n d .  

4.  A  launcher   a cco rd ing   to  any  one  of  the  c l a ims   1  to  3,  w h e r e i n  

the  s t r u c t u r a l   suppor t   means  compr ises   a  t u b u l a r   member.  

5.  A  l auncher   a c c o r d i n g   to  any  one  of  c l a ims   1  to  4,  w h e r e i n  

re lea   sable  locking   means  are  provided  to  e f f e c t   locking  of  s a i d  

mi s s i l e   a g a i n s t   l o n g i t u d i n a l   movement  with  r e s p e c t   to  s a i d  

l o n g i t u d i n a l   guide  means  and  to  e f f e c t   l ock ing   of  sa id   l o n g i t u d i n a l  

guide  means  a g a i n s t   r o t a t i o n a l   movement  with  r e s p e c t   to  s a i d  

s t r u c t u r a l   suppor t   means .  
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A  l auncher   a cco rd ing   to  c la im  5,  wherein   the  r e l e a s a b l e   l o c k i n g  

eans  compr ises   an  a c t u a t o r   mechanism  secured   to  the  l o n g i t u d i n a l  

uide  means  and  having  p ins   p r o j e c t i n g   i n to   bores  provided  in  t h e  

i s s i l e   body  and  the  s t r u c t u r a l   suppor t   means .  

A  l auncher   a cco rd ing   to  c la im  6,  where in   the  a c t u a t o r   mechanism 

s  a  s o l e n o i d .  

;.  A  l auncher   a cco rd ing   to  c la im  6,  where in   the  a c t u a t o r   mechanism 

.s  an  e x p l o s i v e   c u t t e r .  
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