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(54)  Missile  deployment  apparatus. 
  Apparatus  for  deploying  one  or  more  submissiles  (15) 
from  a  carrier  missile  (25)  whereby  each  submissile  (15)  is 
deployed  into  a  flight  path  which  is  initially  parallel  to  a 
streamline  (20)  of  the  fluid  flow  contiguous  to  the  carrier 
missile  (25).  An  ejection  mechanism  (45)  has  a  submissile 
support  member  (105)  oriented  substantially  parallel  to  the 
streamline  (20)  at  the  point  where  the  submissile  (15)  is 
separated  from  the  support  member  (105).  The  ejection 
mechanism  (45)  also  provides  a  minimum  side  force  to  the 
submissile  (15)  which  is  proportional  to  a  speed  of the  carrier 
vehicle  (25).  Provisions  are  also  made  to  reduce  or  minimize 
any  change  in  the  aerodynamic  characteristics  of  the  carrier 
missile  (25)  after  a  submissile  (15)  has  been  deployed. 



TECHNICAL  F I E L D  

T h i s   i n v e n t i o n   r e l a t e s   to  t he   d e p l o y m e n t   o f  

a  body   f r o m   a n o t h e r   b o d y   m o v i n g   in  a  f l u i d   s t r e a m .  

More  p a r t i c u l a r l y   t h i s   i n v e n t i o n   r e l a t e s   to   a  s y s t e m  

f o r   e j e c t i n g   a  s u b m i s s i l e   f r o m   a  c a r r i e r   m i s s i l e .  

BACKGROUND  OF  THE  INVENTION 

R e c e n t l y   o f f e n s i v e   c a r r i e r   m i s s i l e   s y s t e m s  

h a v e   b e e n   d e v e l o p e d   t h a t   a r e   c a p a b l e   of  c a r r y i n g  

m u l t i p l e   w a r h e a d s   or  s u b m i s s i l e s   e a c h   o f  w h i c h   may  b e  



d e p l o y e d   and  i n d e p e n d e n t l y   c o n t r o l l e d   to   a r r i v e   a t   a  

s e l e c t e d   t a r g e t .   S u c h   a  s y s t e m   m u s t   c o n t r o l l a b l y  

e j e c t   e a c h   s u b m i s s i l e   w h e r e b y   t h e   s u b m i s s i l e   may  b e  

i n i t i a l l y   p l a c e d   or  d e p l o y e d   f rom  a  s t o w e d   p o s i t i o n  

w i t h i n   t he   c a r r i e r   m i s s i l e   to  an  o p e r a t i v e   p o s i t i o n   i n  

a  p r e d e t e r m i n e d   and  c o n t r o l l a b l e   t r a j e c t o r y   or  f l i g h t  

p a t h .  

C e r t a i n   f o r c e s   i n f l u e n c e   t h e   d e p l o y m e n t   of  a  

s u b m i s s i l e   f r o m   t h e   c a r r i e r   m i s s i l e .   For   e x a m p l e ,   t h e  

a e r o d y n a m i c   f o r c e s   s u r r o u n d i n g   t h e   c a r r i e r   m i s s i l e   c a n  

c a u s e   a  d e p l o y e d   s u b m i s s i l e   to   p e r f o r m   l a r g e   a m p l i t u d e  

o s c i l l a t i o n s .   E v e n   i f   t h e   s u b m i s s i l e   i s   p r o v i d e d   w i t h  

i n t e r n a l   f l i g h t   c o n t r o l s ,   t h e s e   o s c i l l a t i o n s   may  c a u s e  

t h e   s u b m i s s i l e   to   d e p a r t   f r o m   t h e   d e s i r e d   f l i g h t   p a t h .  

In   a  w o r s t   c a s e ,   t h e   u n p r e d i c t a b l e   f l i g h t   p a t h   of  t h e  

s u b m i s s i l e   may  l e a d   to   an  i n - f l i g h t   c o l l i s i o n   w i t h   t h e  

c a r r i e r   m i s s i l e   p o s s i b l y   l e a d i n g   to   m u t u a l   d e s t r u c t i o n .  

O t h e r   f a c t o r s   i n c l u d i n g ,   e . g . ,   t h e   s i z e   of   t h e  

s u b m i s s i l e ,   s p e e d   of   t h e   c a r r i e r   m i s s i l e   and  w h e t h e r  

t h e   s u b m i s s i l e   i s   p r o v i d e d   w i t h   i t s   own  g u i d a n c e   a n d  

c o n t r o l   s y s t e m  m u s t   be  c o n s i d e r e d .  

BRIEF  SUMMARY  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   an  a p p a r a t u s  

f o r   d e p l o y i n g   a  b o d y   f r o m   a  s t o w e d   p o s i t i o n   w i t h i n   a  

m o v i n g   c a r r i e r   v e h i c l e   to   an  o p e r a t i v e   p o s i t i o n  

i n i t i a l l y   p a r a l l e l   to   a  f l u i d   s t r e a m   c o n t i g u o u s   t h e  

c a r r i e r   v e h i c l e .   The  a p p a r a t u s   c o m p r i s e s   a  d e p l o y m e n t  

a s s e m b l y   a t t a c h e d   to   t h e   v e h i c l e   and  a  p l u r a l i t y   o f  



b o d y   e j e c t i o n   m e c h a n i s m s   h o u s e d   w i t h i n   t h e   d e p l o y m e n t  

a s s e m b l y .   Each   of  t h e   e j e c t i o n   m e c h a n i s m s   h a s   a  b o d y  

s u p p o r t   member   h a v i n g   an  a x i s   o r i e n t e d   s u b s t a n t i a l l y  

p a r a l l e l   to  t h e   f l u i d   s t r e a m .   F i n a l l y ,   t h e   p r e s e n t  

a p p a r a t u s   c o m p r i s e s   m e a n s   a t t a c h e d   to  t h e   b o d y   s u p p o r t  

member   c a p a b l e   of  i m p a r t i n g   a  m o t i o n   to   t h e   b o d y  

s u b s t a n t i a l l y   p e r p e n d i c u l a r   to   t h e   v e h i c l e   f l u i d  

s t r e a m .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIG.   1  i s   a  g e n e r a l   i l l u s t r a t i o n   of   some  o f  

t h e   p r o b l e m s   s o l v e d   by  t h e   p r e s e n t   i n v e n t i o n .  

F IG.   2  i s  a   s c h e m a t i c   v i ew   of  a  c a r r i e r  

m i s s i l e   e m b o d y i n g   t h e   p r i n c i p l e s   of  t h e   p r e s e n t  

i n v e n t i o n .  

F IG.   3  s h o w s   a  s i n g l e   s u b m i s s i l e   b e i n g  

d e p l o y e d   by  t h e   c a r r i e r   m i s s i l e .  

F IG.   4  shows   a  p l u r a l i t y   of  s u b m i s s i l e s  

b e i n g   d e p l o y e d   by  t h e   c a r r i e r   m i s s i l e .  

FIG.   5  i s   a  p a r t i a l   s e c t i o n a l   v i e w   t a k e n  

a l o n g   l i n e   5-5  in  F IG .   2 .  

FIG.   6  d e p i c t s   t h e   r e l a t i o n s h i p   b e t w e e n  a n  

e j e c t i o n   m e c h a n i s m   u s e f u l   in  t h e  p r e s e n t   i n v e n t i o n   a n d  

t h e   f l u i d   s t r e a m   c o n t i g u o u s   t h e   c a r r i e r   m i s s i l e .  

F IG.   7  i l l u s t r a t e s   t h e   r e l a t i o n s h i p   b e t w e e n  

an  i n i t i a l l y   d e p l o y e d   s u b m i s s i l e   and  t h e   f l u i d   s t r e a m  

c o n t i g u o u s   t he   c a r r i e r   m i s s i l e .  

FIG.   8  shows   some  of  t he   p a r a m e t e r s   t o  

c o n s i d e r   to  i n s u r e   p r o p e r   d e p l o y m e n t   of  a  s u b m i s s i l e  

h a v i n g   an  i n t e r n a l   g u i d a n c e   and  c o n t r o l   s y s t e m .  



F I G .   9  s h o w s   some  of  t h e   p a r a m e t e r s   t o  

c o n s i d e r   to   i n s u r e   p r o p e r   d e p l o y m e n t   of   a  s u b m i s s i l e  

n o t   h a v i n g   an  i n t e r n a l   g u i d a n c e   and  c o n t r o l   s y s t e m .  

F I G .   10  i l l u s t r a t e s   t h e   c r o s s - s e c t i o n   of  a  

t a p e r e d   s t o p   u s e f u l   in  t h e   p r e s e n t   i n v e n t i o n .  

F I G .   11  i l l u s t r a t e s   t h e   p a r t i a l   c r o s s -  

s e c t i o n a l   v i e w   of  an  a l t e r n a t i v e   e j e c t i o n   m e c h a n i s m  

u s i n g   a  p i n   l o c k .  

F I G .   12  i s   a  p a r t i a l   c r o s s - s e c t i o n a l   v i e w   o f  

a  p i n   l o c k   t a k e n   a l o n g   l i n e   1 2 - 1 2   in   F IG .   1 1 .  

F I G .   13  i s   an  end  v i e w   of   t h e   p i n   l o c k   o f  

F IG.   1 2 .  

F I G .   14  i s   an  e n l a r g e m e n t   of   a  v i e w  

d e s i g n a t e d   in   F I G .   1 1 .  

F I G .   15  i l l u s t r a t e s   t h e   c o o p e r a t i o n   of  a  p i n  

of   F IG.   14  w i t h   t h e   f l e x i b l e  l a t c h   member   i l l u s t r a t e d  

in  F IG .   1 2 .  

F I G .   16  i l l u s t r a t e s   a  p r e f e r r e d   p i n   l o c k .  

F I G .   17  i s   a  c r o s s - s e c t i o n a l   v i e w   of  a n o t h e r  

a l t e r n a t i v e   p i n   l o c k .  

F I G .   18  i s   a  d e t a i l e d   v i e w   of   t h e   p i n   l o c k  

of  FIG.   1 7 .  

F I G .   19  i s   a  v i ew   i l l u s t r a t i n g   t h e  

c o o p e r a t i o n   o f   a  p i n   w i t h   t h e   p i n   l o c k   of  F IG.   1 7 .  

F I G S .   20  and  21  a r e   o p e r a t i o n a l   v i e w s   of  a  

p r e f e r r e d   e m b o d i m e n t   of  an  e j e c t i o n   m e c h a n i s m   of  t h e  

p r e s e n t   i n v e n t i o n .  

DETAILED  DESCRIPTION  OF  THE  INVENTION 

R e f e r r i n g   now  to  t h e   d r a w i n g s   w h e r e i n   l i k e  

r e f e r e n c e   c h a r a c t e r s   d e s i g n a t e   i d e n t i c a l   o r  

c o r r e s p o n d i n g   p a r t s   t h r o u g h o u t   s e v e r a l   v i e w s ,   and  m o r e  



p a r t i c u l a r l y   to   F IG .   1  t h e r e o f   w h e r e i n   p r o b l e m s   s o l v e d  

by  t h e   p r e s e n t   i n v e n t i o n   a r e   i l l u s t r a t e d .   In  F IG .   1  a  

c a r r i e r   v e h i c l e   or  m i s s i l e   10  h a v i n g   a  p l u r a l i t y   o f  

f i n s   12  i s   shown  as  h a v i n g   e j e c t e d   (by  a  means   n o t  

shown)   a  body   or  a  s u b m i s s i l e   15  i n t o   t h e   f l u i d   s t r e a m  

20  c o n t i g u o u s   to   t h e   c a r r i e r   m i s s i l e   10 .   A l s o   s h o w n  

i s   a  s h o c k   wave  22  h a v i n g   a  d o w n s t r e a m   t u r b u l e n t   h i g h -  

p r e s s u r e   z o n e .  

In   p r a c t i c e ,   t h e   s u b m i s s i l e   d e p l o y m e n t  

a p p a r a t u s   o f   t h e   p r e s e n t   i n v e n t i o n   a v o i d s   e j e c t i n g  

s u b m i s s i l e s   i n t o   t h e   t u r b u l e n t   h i g h - p r e s s u r e   f l u i d  

s t r e a m   p r o x i m a t e   t h e   s h o c k   wave  22  b e c a u s e   of  t h e  

e x t r e m e   d i f f i c u l t y   of  d e p l o y i n g   s u b m i s s i l e s   i n t o  

s t a b l e   t r a j e c t o r i e s   in  s u c h   an  e n v i r o n m e n t .   In  f a c t ,  

e v e n   a v o i d i n g   t h e   s h o c k   wave  22  a  s u b m i s s i l e   15,   i f  

n o t   i n i t i a l l y   d e p l o y e d   i n t o   a  p r e d e f i n e d   and  c a r e f u l l y  

c o n t r o l l e d   p r e d i c t a b l e   t r a j e c t o r y   a f t e r   i t   l e a v e s   t h e  

c a r r i e r   m i s s i l e ,   may  s u f f e r   o s c i l l a t i o n s   s u c h   as  i s  

shown  in  F IG .   1  l e a d i n g   to   p r o b a b l e   i m p a c t   b e t w e e n   t h e  

s u b m i s s i l e   and  t h e   c a r r i e r   m i s s i l e .   As  can   be  w e l l  

u n d e r s t o o d ,   t h e s e   i m p a c t s ,   in  a  w o r s t   c a s e ,   may  c a u s e  

m u t u a l   d e s t r u c t i o n   of  t h e   c a r r i e r   m i s s i l e   a n d  

s u b m i s s i l e   or  may  p r e v e n t   t he   s u b m i s s i l e   f rom  r e a c h i n g  

i t s   p r e s e l e c t e d   t a r g e t .   Even   i f   t h e   s u b m i s s i l e   15  i s  

p r o v i d e d   w i t h   an  i n t e r n a l   g u i d a n c e   and  c o n t r o l   s y t e m ,  

t h e   m a g n i t u d e   of  t h e   a e r o d y n a m i c   f o r c e s   o p e r a t i n g   u p o n  

t h e   s u b m i s s i l e   may  p r e v e n t   t he   e s t a b l i s h m e n t   of  a  

s t a b l e   f l i g h t   p a t h   in  t he   v i c i n i t y   of  t h e   c a r r i e r  

m i s s i l e .   C o n s e q u e n t l y ,   i t   ha s   b e e n   f o u n d   to  be  v e r y  

i m p o r t a n t   to  p l a c e   t h e   s u b m i s s i l e   in  an  i n i t i a l   f l i g h t  

p a t h   s u b s t a n t i a l l y   p a r a l l e l   to   t h e   s t r e a m l i n e s   of  t h e  

f l u i d   s t r e a m   c o n t i g u o u s   t he   c a r r i e r   m i s s i l e   1 0 .  



The  p r e s e n t   i n v e n t i o n   p r o v i d e s   an  a p p a r a t u s  

f o r   d e p l o y i n g   one   or  more   s u b m i s s i l e s   15 ,   by  a  c a r r i e r  

m i s s i l e   25 ,   in  a  s a f e   and  p r e d i c t a b l e   m a n n e r   w h e r e i n   a  

s u b m i s s i l e   15  i s   e j e c t e d   f r o m   t h e   c a r r i e r   m i s s i l e   25  

and  d e p l o y e d   in   a  f l u i d   s t r e a m   p a r a l l e l   to   t h e   l o c a l  

f l u i d   s t r e a m l i n e s   a d j a c e n t   t h e   c a r r i e r   m i s s i l e .   I n  

FIG.   2  t h e   c a r r i e r   m i s s i l e   25  i s   shown  as  h a v i n g   a  

p l u r a l i t y   of   d e p l o y m e n t   a s s e m b l i e s   30 ,   35  and  4 0  

w h e r e b y   one  ( F I G .   3)  or  more   (F IG.   4)  s u b m i s s i l e s   m a y  

be  g i v e n   an  i n i t i a l   f l i g h t   p a t h   p a r a l l e l   to   a  

s t r e a m l i n e   of   t h e   f l u i d   s t r e a m   c o n t i g u o u s   t h e   c a r r i e r  

m i s s i l e   1 0 .  

D i s p o s e d   a b o u t   t h e   l o n g i t u d i n a l   a x i s   of  e a c h  

d e p l o y m e n t   a s s e m b l y   ( e . g .   a s s e m b l y   35)  i s   a  p l u r a l i t y  

of   i d e n t i c a l   s u b m i s s i l e   e j e c t i o n   m e c h a n i s m s   45  ( o n l y  

one  of   w h i c h   i s   s h o w n   in  F IG .   5 ) .   E a c h   m e c h a n i s m   4 5  

c o m p r i s e s   a  p a i r   o f   p a r t i t i o n   w a l l s   50  a t t a c h e d   a t   o n e  

end  to   an  e j e c t i o n   m e c h a n i s m   s u p p o r t   55  c o n n e c t e d   by  a  

m e a n s   ( n o t   s h o w n )   t o   t h e   m a i n   body   of   t h e   c a r r i e r  

m i s s i l e   25.   The  o t h e r   end  of  e a c h   of   t h e   w a l l s   50  i s  

a t t a c h e d   to   t h e   c o v e r i n g   or  a e r o d y n a m i c   s k i n   60  of  t h e  

d e p l o y m e n t   a s s e m b l y   35  by  m e a n s   of  a  p a i r   of  b r a c k e t s  

1 9 0 .  

A  c a v i t y   or  an  e x p a n s i o n   c h a m b e r   65  i s  

d e f i n e d   w i t h i n   t h e   s u p p o r t   55  by  m e a n s   of  a  c h a m b e r  

s l e e v e   or  a  c y l i n d e r   67 .   P o s i t i o n e d   w i t h i n   t h e   c a v i t y  

65  i s   a  p i s t o n   h e a d   70  h a v i n g   s e a l s   ( n o t   s h o w n )  

w h e r e b y   an  e x p a n s i b l e   c h a m b e r   75  may  be  d e f i n e d .   T h e  

e x p a n s i b l e   c h a m b e r   75  i s   p r o v i d e d   w i t h   a  s o u r c e   o f  

m o t i v e   f l u i d ,   e . g . ,   an  e x p l o s i v e   or  h i g h   s p e e d   g a s  

g e n e r a t i n g   c h a r g e   80 .   The  c h a r g e   80  may ,   f o r   e x a m p l e ,  



be  i g n i t e d   by  an  i g n i t i o n   i n i t i a t o r   or  a  s q u i b   85.   A 

s u i t a b l e   c o n t r o l l e r   90  may,   f o r   e x a m p l e ,   be  e l e c t r i -  

c a l l y   c o n n e c t e d   to   t he   s q u i b   85  u s i n g   e l e c t r i c a l   l e a d s  

92.   When  d e s i r e d ,   t h e   c o n t r o l l e r   90  s e n d s   a  s i g n a l  

a l o n g   t h e   l e a d s   92  to   a  p r e s e l e c t e d   s q u i b   85  w h e r e b y   a  

s u b m i s s i l e   15  i s   e j e c t e d   and  t h e r e b y   d e p l o y e d   a s  

i l l u s t r a t e d   in  F I G .   3.  Of  c o u r s e ,   a  p l u r a l i t y   o f  

s u b m i s s i l e s   15  may  be  s i m u l t a n e o u s l y   d e p l o y e d ,   as  i s  

i l l u s t r a t e d   in  F I G .   4,  u s i n g   t h e   c o n t r o l l e r   9 0 .  

A  p i s t o n   rod   95,   c o n n e c t e d   a t   one  end  to   t h e  

p i s t o n   h e a d   70 ,   i s   c o n s t r a i n e d   f o r   v e r t i c a l   t r a n s -  

l a t i o n   s u b s t a n t i a l l y   p e r p e n d i c u l a r   to   t h e   f l u i d   s t r e a m  

c o n t i g u o u s   t h e   c a r r i e r   m i s s i l e   25  by  m e a n s   of  a  p i s t o n  

rod   g u i d e   and  s t o p   100 .   The  s t o p   100  may,   f o r  

e x a m p l e ,   be  t h r e a d e d l y   c o n n e c t e d   to   t h e   c y l i n d e r   67  

and  p e r f o r m s   a  f u n c t i o n   w h i c h   w i l l   be  d e s c r i b e d  

h e r e i n a f t e r .   The  o t h e r   end  of  t h e   p i s t o n   rod   95  i s  

c o n n e c t e d   to   a  s u b m i s s i l e   s u p p o r t   member   or  a  s a d d l e  

1 0 5 .   The  s a d d l e   105  s u p p o r t s   a  s u b m i s s i l e   15  in  i t s  

s t o w e d   p o s i t i o n   and  i s   f i x e d   t h e r e t o   by  m e a n s   of  a n y  
c o n v e n t i o n a l   a p p l i c a t i o n   o r i e n t e d   c o n s t r a i n t ,   s u c h   a s ,  

f o r   e x a m p l e   a  p l u r a l i t y   of  s h e a r   p i n s  1 1 0 .   The  s a d d l e  

105  i s   o r i e n t e d   s u b s t a n t i a l l y   p a r a l l e l   to   t h e   f l u i d  

s t r e a m   c o n t i g u o u s   to   t h e   c a r r i e r   m i s s i l e   25,   as  w i l l  

be  b e t t e r   u n d e r s t o o d   h e r e i n a f t e r .   I f   t h e   s u b m i s s i l e  

15  is   p r o v i d e d   w i t h   e l e c t r o n i c   e q u i p m e n t   s u c h   as  a n  

i n t e r n a l   g u i d a n c e   and  c o n t r o l   s y s t e m ,   t h e   s a d d l e   m a y  

be  p r o v i d e d   w i t h   a  m e a n s   ( n o t   shown)   w h e r e b y   t h e  

c a r r i e r   m i s s i l e   may  p r o v i d e   ( e l e c t r i c a l l y ,   e . g . )   t h e  

s u b m i s s i l e   w i t h   any   d e s i r e d   i n f o r m a t i o n ,   e . g .   c o n t r o l ,  

g u i d a n c e   and  t a r g e t   i n f o r m a t i o n ,   p r i o r   to   and  d u r i n g  

e j e c t i o n   of  t h e   s u b m i s s i l e .  



An  a e r o d y n a m i c   p a n e l   115  i s   p o s i t i o n e d  

w i t h i n   a  p o r t h o l e   or  a  b o d y   e j e c t i o n   p a s s a g e w a y   1 2 0  

f o r m e d   in  t h e   s k i n   60  of   t h e   a s s e m b l y   35.  A  p a i r   o f  

l i p s   125  f i t   b e t w e e n   t h e   b r a c k e t s   190  and  t h e   u n d e r -  

s u r f a c e   of  t h e   s k i n   60  w h e r e b y   t h e   p a n e l   115  may  b e  

a f f i x e d   to   t h e   a s s e m b l y   35  when  t h e   s u b m i s s i l e   15  i s  

in  i t s   s t o w e d   p o s i t i o n .   A  c o m p r e s s i b l e   m a t e r i a l   or  a  

foam  130  i s   j u x t a p o s e d   b e t w e e n   t h e   s k i n   115  and  t h e  

s u b m i s s i l e   15  w h e r e b y   t h e   s u b m i s s i l e   15  may  be  f u r t h e r  

s e c u r e d   in  i t s   s t o w e d   p o s i t i o n .   Any  c o n v e n t i o n a l  

a t t a c h m e n t   m e a n s   ( n o t   s h o w n )   a f f i x e s   t h e   foam  130  t o  

t h e   p a n e l   1 1 5 .  

In   o p e r a t i o n ,   t h e   c o n t r o l l e r   90  s e n d s   a  

s i g n a l   a l o n g   t h e   l e a d s   92  t o   t h e   s q u i b   85  w h e r e b y   t h e  

e x p l o s i v e   c h a r g e   80  i s   i g n i t e d .   The  m o t i v e   f l u i d  

r e s u l t i n g   f r o m   t h e   r a p i d   c o m b u s t i o n   of  t h e   c h a r g e  

f o r c e s   t h e   p i s t o n   h e a d   70  u p w a r d l y   c a u s i n g   t h e   p i s t o n  

r o d   95  to   t r a n s l a t e   v e r t i c a l l y   to   i t s   f u l l e s t   u p w a r d  

s t r o k e   ( n o t   s h o w n ) .   C o n c o m i t a n t l y ,   t h e   s a d d l e   1 0 5  

m o v e s   v e r t i c a l l y   c a u s i n g   t h e   s u b m i s s i l e   15  to   c o m p r e s s  

t h e   foam  m a t e r i a l   130  and   f o r c e   t h e   l i p s   125  o u t   o f  

t h e i r   e n g a g e m e n t   w i t h   t h e   u n d e r s u r f a c e   of  t h e   s k i n   6 0 .  

As  i s   shown  in  F IGS.   3  and   4,  as  a  s u b m i s s i l e   i s  

e j e c t e d ,   t h e   a e r o d y n a m i c   p a n e l   115  i s   q u i c k l y   r e m o v e d  

a l l o w i n g   t h e   s u b m i s s i l e   15  to   be  e j e c t e d   and  d e p l o y e d  

i n t o   a  p o s i t i o n   w h i c h   i s   s u b s t a n t i a l l y   p a r a l l e l   to   t h e  

l o c a l   f l u i d   s t r e a m   2 0 .  

The  d e p l o y m e n t   of  a  s u b m i s s i l e   i s   shown  m o r e  

c l e a r l y   in   F I G S .   6  and  7  w h e r e i n   a  c r o s s - s e c t i o n a l  

v i e w   of  t h e   d e p l o y m e n t   a s s e m b l i e s   35  and  40  i s   s h o w n .  



For   t he   s a k e   of  s i m p l i c i t y ,   o n l y   t h e   e x p a n s i o n   c h a m b e r  

65,   t h e   p i s t o n   rod   95  and  t h e   s a d d l e   105  a r e   s h o w n .   A 

s u b m i s s i l e   15  in  t h e   s t o w e d   p o s i t i o n   i s   i l l u s t r a t e d   i n  

F IG.   6  w h i l e   F I G .   7  shows   a  d e p l o y e d   s u b m i s s i l e .   I t  

i s   i m p o r t a n t   to   n o t e   t h a t   t h e   s a d d l e   105  s h o u l d  

p r e f e r a b l y   be  p a r a l l e l   or  s u b s t a n t i a l l y   p a r a l l e l   t o  

t h e   l o c a l   f l u i d   s t r e a m   a t   t h e   f u l l   u p w a r d   s t r o k e   o f  

t h e   p i s t o n   rod   95 ,   i . e . ,   a t   t he   p o i n t   w h e r e   t h e  

s u b m i s s i l e   15  i s   s e p a r a t e d   f rom  t he   s a d d l e   1 0 5 .   S i n c e  

t h e   l o c a l   f l o w   p a t t e r n   a r o u n d   t he   c a r r i e r   m i s s i l e   1 0  

w i l l   c h a n g e   as  t h e   v e l o c i t y   of  t h e   c a r r i e r   m i s s i l e   10  

v a r i e s ,   i t   i s   d i f f i c u l t   to   i n s u r e   t h a t   a  s a d d l e   1 0 5  

w i l l   d e p l o y   a  s u b m i s s i l e   15  i n t o   an  i n i t i a l   f l i g h t  

p a t h   t h a t   i s   p e r f e c t l y   p a r a l l e l   w i t h   t h e   l o c a l   f l u i d  

f l o w .   C o n s e q u e n t l y ,   i t   i s   i m p o r t a n t   to   u n d e r s t a n d  

t h a t   t h e r e   may  b e - a   m i s a l i g n m e n t   of  t h e   s u b m i s s i l e   1 5  

r e l a t i v e   to   t h e   l o c a l   f l u i d   s t r e a m   d e f i n e d   h e r e i n   i n  

t e r m s   of  an  a n g l e   A  ( s e e   F IG.   7 ) .   H o w e v e r ,   i f  

d e p l o y m e n t   i s   d e s i r e d   a t   a  known  s p e e d ,   t h e   a n g l e   A 

can   be  m i n i m i z e d .   I f   d e p l o y m e n t   i s   d e s i r e d   o v e r   a  

w i d e   r a n g e   of   s p e e d s ,   t h e   a n g l e   A  can   be  m i n i m i z e d   b y  

d e s i g n i n g   t h e   d e p l o y m e n t   a n g l e   b a s e d   on  d y n a m i c  

p r e s s u r e   c o n s i d e r a t i o n s .  

In  p r a c t i c e ,   t h e   w o r s t   c a s e   d y n a m i c   p r e s s u r e  

c o n d i t i o n   o c c u r s   a t   a  mach  number   (M)  of  a b o u t   1 . 5 .  

At  M  =  1 .5   t h e   p r e s s u r e   c h a r a c t e r i s t i c s   of  t h e  

a e r o d y n a m i c   f l u i d   s t r e a m   c o n t i g u o u s   t he   c a r r r i e r  

m i s s i l e   10  a r e   a t   a  maximum  r e n d e r i n g   i t   m o s t  

d i f f i c u l t   to   p r o p e r l y   d e p l o y   a  s u b m i s s i l e   15  a s  

d e s i r e d   h e r e i n .  



C o n s e q u e n t l y ,   when  t h e   c a r r i e r   m i s s i l e   25  i s  

m o v i n g   a t   s p e e d s   w h i c h   a r e   g r e a t e r   t h a n   or  l e s s   t h a n  

M  =  1 . 5   a  p o s i t i v e   or  a  n e g a t i v e   m i s a l i g n m e n t   A  w i l l  

be  c r e a t e d .   H o w e v e r ,   A  s h o u l d   n o t   be  g r e a t   when  u s i n g  

t h e   e j e c t i o n   m e c h a n i s m   of  t h e   p r e s e n t   i n v e n t i o n   a n d  

any  o s c i l l a t i o n s   of  t h e   s u b m i s s i l e   15  c a u s e d   by  t h e  

m i s a l i g n m e n t   A  c a n   be  m i n i m i z e d   by  e i t h e r   t h e  

a e r o d y n a m i c   c h a r a c t e r i s t i c s   of  t h e   s u b m i s s i l e   1 5  

a n d / o r   an  i n t e r n a l   g u i d a n c e   and  c o n t r o l   s y s t e m   ( n o t  

s h o w n )   d i s p o s e d   w i t h i n   t h e   s u b m i s s i l e   1 5 .  

A n o t h e r   f a c t o r   to   c o n s i d e r   t h a t   a i d s   i n  

i n s u r i n g   t h a t   a  s u b m i s s i l e   15  i s   d e p l o y e d   i n t o   a n  

i n i t i a l   f l i g h t   p a t h   t h a t   i s   s u b s t a n t i a l l y   p a r a l l e l  

w i t h   t h e   f l u i d   s t r e a m   c o n t i g u o u s   t h e   c a r r i e r   m i s s i l e  

25  i s   t h e   p r o v i s i o n   of  a  m i n i m u m   r a d i a l   or  s i d e  

v e l o c i t y   r e l a t e d   to   t h e   w o r s t   c a s e   v e l o c i t y   of  t h e  

c a r r i e r   m i s s i l e   as  d e f i n e d   a b o v e .   The  min imum  s i d e  

v e l o c i t y   i s   g i v e n   a  d i r e c t i o n   w h i c h   i s   s u b s t a n t i a l l y  

p e r p e n d i c u l a r   to   t h e   s t r e a m l i n e   p r o x i m a t e   t he   c a r r i e r  

m i s s i l e   25  and  i s   p r o v i d e d   by  t h e   e j e c t i o n   m e c h a n i s m  

45.   The  m i n i m u i m   s i d e   v e l o c i t y   i s   a s c e r t a i n e d   t h r o u g h  

t h e   c o n s i d e r a t i o n   of  one  or  more   of  t h e   f o l l o w i n g   t w o  

p r i m a r y   f a c t o r s ,   i . e .   a  c a r r i e r   m i s s i l e   s t r u c t u r e  

a v o i d a n c e   r e q u i r e m e n t   and  t h e   r e q u i r e m e n t   to  e j e c t  

u n c o n t r o l l e d   s u b m i s s i l e s   ( i . e . ,   a  s u b m i s s i l e   h a v i n g   n o  

i n t e r n a l   g u i d a n c e   and  c o n t r o l   s y s t e m )   to   a  g i v e n  

d i s t a n c e   away  f r o m   t h e   c a r r i e r   m i s s i l e   a l l o w i n g   t h e  

s u b m i s s i l e   15  to   i m p a c t   a  g i v e n   t a r g e t   or  p o i n t .  

In  t h e   e v e n t   t h a t   t h e   c a r r i e r   m i s s i l e   25  

d e p l o y s   one   or  more   s u b m i s s i l e s   15,   e a c h   s u b m i s s i l e  

b e i n g   p r o v i d e d   w i t h   an  i n t e r n a l   g u i d a n c e   and  c o n t r o l  

s y s t e m ,   c e r t a i n   p a r a m e t e r s ,   shown  in  F I G .   8  m u s t   b e  



a c c o u n t e d   f o r   to   o b t a i n   t h e   m i n i m u m   s i d e   v e l o c i t y .  

The  s i m p l i f i e d   r e l a t i o n s h i p   b e t w e e n   t h e   min imum  s i d e  

v e l o c i t y   and  t h e s e   p a r a m e t e r s   i s   as  f o l l o w s :  

W h e r e   VI  =  m i n i m u m   s i d e   v e l o c i t y  

h  =  l a r g e s t   s t r u c t u r a l   d i m e n s i o n   of  t h e  

c a r r i e r   m i s s i l e   10,   e . g .   t h e   h e i g h t   of  t he   f i n s   1 2 .  

V2  =  t h e   s p e e d   of  t h e   c a r r i e r   m i s s i l e   2 5 .  

D  =  t h e   d i f f e r e n c e   b e t w e e n   t he   p o i n t   o f  

e j e c t i o n   of   t h e   s u b m i s s i l e   15  f r o m   t h e   c a r r i e r   m i s s i l e  

25  and  t h e   l o c a t i o n   of  t h e   l a r g e s t   s t r u c t u r a l   o b s t a c l e  

d i m e n s i o n   of  t h e   c a r r i e r   m i s s i l e   10,   e . g . ,   t h e   f i n s  

1 2 .  

The  a b o v e   r e l a t i o n s h i p   i g n o r e s   t he   e f f e c t   o f  

d r a g   on  t h e   s u b m i s s i l e   w h i c h   f u r t h e r   i n c r e a s e s   t h e  

e j e c t i o n   s p e e d   V1  as  d o e s   t h e   u se   of  t he   a c t u a l  

d i m e n s i o n s   of  t h e   s u b m i s s i l e   1 5 .  

When  t h e   c a r r i e r   m i s s i l e   25  i s   g i v e n   t h e  

t a s k   of  d e p l o y i n g   s u b m i s s i l e s   15  w h i c h   a r e   n o t  

p r o v i d e d   w i t h   an  i n t e r n a l   g u i d a n c e   and  c o n t r o l  

m e c h a n i s m ,   t h e   p a r a m e n t e r s   shown   in  F IG.   9  s h o u l d   b e  

t a k e n   i n t o   a c c o u n t .   In  t h e   s i m p l i s t i c   i l l u s t r a t i o n   o f  

FIG.   9  t h e   s u b m i s s i l e s   15  m u s t   be  d e p l o y e d   a t   a  

d i s t a n c e   D  f r o m   t he   c e n t e r   of  i m p a c t   of  t he   c a r r i e r  

m i s s i l e   25.   In  t h i s   c a s e ,   n e g l e c t i n g   e x t e r n a l   f o r c e s ,  

t h e   r e q u i r e d   m i n i m u m   s i d e   v e l o c i t y   (V1)  may  b e  

a s c e r t a i n e d   f r o m   t h e   f o l l o w i n g   r e l a t i o n s h i p :  

w h e r e  



D  =  t h e   d i s t a n c e   f rom  t h e   c e n t e r   of  i m p a c t  

of   t h e   c a r r i e r   m i s s i l e   to   t h e   i m p a c t   c e n t e r   of  t h e  

s u b m i s s i l e .  

Vc  =  t h e   v e l o c i t y   of  t h e   c a r r i e r   m i s s i l e .  

h  =  t h e   d i s t a n c e   f rom  t h e   t a r g e t   a r e a   to  t h e  

p o i n t   w h e r e   a  s u b m i s s i l e   15  i s   d e p l o y e d .   A g a i n ,   t h e  

i n c l u s i o n   of  o t h e r   f a c t o r s   s u c h   as  d r a g ,   e t c . ,   m a y  

s u b s t a n t i a l l y   i n c r e a s e   t h e   r e q u i r e d   m i n i m u m   s i d e  

v e l o c i t y .   H o w e v e r ,   t h e   b a s i c   p r i n c i p l e s   a r e   a s  

i l l u s t r a t e d   in   F I G .  - 9 .  

A s s u m i n g   t h a t   a  m in imum  s i d e   v e l o c i t y   i s  

i m p o s e d   on  a  s u b m i s s i l e   15  as  i t   i s   b e i n g   e j e c t e d   f r o m  

t h e   c a r r i e r   m i s s i l e   25 ,   t h e   p i s t o n   h e a d   70  w i l l   s t r i k e  

t h e   s t o p   100  and   m o m e n t u m   w i l l   c a u s e   t h e   s h e a r   p i n s  

110  to   b r e a k   t h e r e b y   r e l e a s i n g   t h e   s u b m i s s i l e   15  f r o m  

i t s   a s s o c i a t e d   s a d d l e   105 .   At  t h i s   s t a g e ,   t h e   s a d d l e  

105  w i l l   be  s u b s t a n t i a l l y   u n c o n s t a i n e d   p o s s i b l y  

r e s u l t i n g   in  an  u n d e s i r a b l e   c h a n g e   in   t h e   a e r o d y n a m i c  

p e r f o r m a n c e   of   t h e   c a r r i e r   m i s s i l e   25 .   As  an  a l t e r -  

n a t i v e   to  u s i n g   t h e   s t o p   100  t h e r e   i s   i l l u s t r a t e d   i n  

F IG .   10  a  m e a n s   to   n o t   o n l y   c o n t r o l   t h e   maximum  u p w a r d  

m o v e m e n t   o f  t h e   s a d d l e   105  b u t   a l s o   f i x   t h e   s a d d l e   i n  

a  p o s i t i o n   p r o x i m a t e   t h e   p a s s a g e w a y   120  as  s h o w n  

g e n e r a l l y   in  F I G S .   3  and  4.  W i t h   t h e   s a d d l e   f i x e d  

p r o x i m a t e   t h e   p a s s a g e w a y   120  a f t e r   d e p l o y m e n t   of  a  

s u b m i s s i l e   15 ,   any   c h a n g e   in  t h e   a e r o d y n a m i c  

c h a r a c t e r i s t i c s   of   t h e   c a r r i e r   m i s s i l e   10  may  b e  

s u b s t a n t i a l l y   r e d u c e d .  

In  F I G .   10  t h e   p i s t o n   h e a d   70  i s   p r o v i d e d  

w i t h   a  p l u r a l i t y   of   s e a l s   140  and  i s   shown   as  b e i n g  

d i s p o s e d   w i t h i n   t h e   c y l i n d e r   67  t h e r e b y   f o r m i n g   t h e  



e x p a n s i b l e   c h a m b e r   75 .   A  p i s t o n   rod   1 4 5 ,   f i x e d   a t   o n e  

end  to   t he   p i s t o n   h e a d   70  and  a t   i t s   o t h e r   end   to  a  

s a d d l e   105  ( n o t   s h o w n ) ,   i s   p r o v i d e d   w i t h   a  p i s t o n   r o d  

ramp  s u r f a c e   150 .   The  s u r f a c e   150  may  be  a  t a p e r e d  

c o l l a r   w h i c h   has   b e e n   s h r u n k   f i t   to  t h e   rod   1 4 5 .   T h e  

p i s t o n   rod   145  i s   g u i d e d   by  a  b u s h i n g   155  w h i c h   i s  

f a s t e n e d   w i t h i n   a  c y l i n d e r   c a p   160  t h r e a d a b l y   a t t a c h e d  

to   t h e   c y l i n d e r   6 7 .  

The  c y l i n d e r   c a p   160  i s   p r o v i d e d   w i t h   a n  

i n t e g r a l   cap   e x t e n s i o n   165  to   w h i c h   i s   a t t a c h e d   a  

p i s t o n   s t o p   d a m p i n g   s e c t i o n   170 .   The  s e c t i o n   170  i s  

s h o w n   in  FIG.   10  as  h a v i n g   a  g u i d i n g   s e c t i o n   172  and  a  

ramp  s e c t i o n   174 .   The  s e c t i o n   174  w e d g i n g l y  

c o o p e r a t e s   w i t h   t h e   ramp  150  as  t he   rod   145  i s   f o r c e d  

u p w a r d l y   (as   v i e w e d   in  F I G .   10)  when  m o t i v e   f l u i d  

f i l l s   t h e   e x p a n s i o n   c h a m b e r   7 5 .  

D u r i n g   e j e c t i o n   of  a  s u b m i s s i l e   15 ,   t h e  

p i s t o n   rod   145  moves   u p w a r d l y .   C o n c o m i t a n t l y ,   t h e  

ramp  150  i s   g u i d e d   by  t h e   s e c t i o n   172  to   t h e   r a m p  

s e c t i o n   174  w h e r e b y   t h e   m o t i o n   of  t h e   p i s t o n   rod   1 4 5  

i s   s l o w e d   and  s u b s e q u e n t l y   s t o p p e d .   As  can   b e  

u n d e r s t o o d   t he   ramp  150  w i l l   be  t i g h t l y   w e d g e d   w i t h i n  

t h e   s e c t i o n   174  w h e r e b y   t h e   s a d d l e   105  may  be  f i x e d l y  

d i s p o s e d   p r o x i m a t e   t h e   p a s s a g e w a y   120 .   T h e  

d e c e l e r a t i o n   of  t h e   s a d d l e   105  w i l l   be  s u f f i c i e n t   t o  

b r e a k   t h e   s h e a r   p i n s   110  a l l o w i n g   t h e   s e p a r a t i o n   o f  

t h e   s u b m i s s i l e   15  f r o m   i t s   a s s o c i a t e d   s a d d l e .  

A n o t h e r   m e c h a n i s m   t h a t   may  be  u s e d   to   f i x   a  

s a d d l e   in  an  u p w a r d   p o s i t i o n   p r o x i m a t e   t h e   p a s s a g e w a y  

120  i s   shown  in  F IGS.   11  to   15.  In  FIG.   11  a  s a d d l e  

175  i s   p r o v i d e d   w i t h   e x p a n d e d   d i s t a l   p o r t i o n s   m o u n t i n g  



a  p l u r a l i t y   of  p i n s   180 .   One  of  t h e   p i n s   180  i s   s h o w n  

in  F IG .   14  as  c o m p r i s i n g   a  t r u n c a t e d   c o n e .   The  p i n s  

180  a c t   as  m a l e   m e m b e r s   c o o p e r a t i n g   w i t h   a  

c o r r e s p o n d i n g   n u m b e r   of  f e m a l e   p o r t i o n s   or  p i n   l o c k s  

185  ( s e e   F IG .   1 2 ) .  

The  p i n   l o c k s   185  a r e   a t t a c h a b l e   to   t h e  

b r a c k e t s   190  by  m e a n s   of   a  t h r e a d e d   b u m p e r   h e a d   o r  

s t o p   195  and  an  i n t e r n a l l y   t h r e a d e d   r e t a i n e r   200 .   T h e  

r e t a i n e r   200  i s   s e c u r e d   w i t h i n   a  g r o o v e   of  a  f l e x i b l e  

l a t c h   member   2 0 5 .   The  l a t c h   member   205  i s   a  

s u b s t a n t i a l l y   c y l i n d r i c a l   member   p r o v i d e d   a t   i t s   p i n -  

r e c e i v i n g   p o r t i o n   w i t h   a  ramp  s u r f a c e   210  f o r m e d   by  a  

p l u r a l i t y   of  f l e x i b l e   f i n g e r s   215  ( s e e   F IG .   1 3 ) .   E a c h  

of   t h e   f i n g e r s   215  t e r m i n a t e   f o r m i n g   an  o r i f i c e   2 2 0  

l e a d i n g   to   a  r e c e p t a c l e   2 2 5 .  

In  u s e ,  a s   a  s u b m i s s i l e   15  i s   b e i n g   e j e c t e d  

t h r o u g h   a  p a s s a g e w a y   1 2 0 ,   t h e   p i n s   180  a r e   f o r c e d   i n t o  

c o n t a c t   w i t h   t h e   ramp  s u r f a c e s   210  e v e n t u a l l y   p a s s i n g  

t h r o u g h   t h e   o r i f i c e s   220  i n t o   t h e   r e c e p t a c l e s   225  ( s e e  

F IG.   15)  w h e r e b y   t h e   p i n s   a r e   h e l d   w i t h i n   t h e  

r e c e p t a c l e s   2 2 5 .   C o n s e q u e n t l y ,   t h e   s a d d l e   175  may  b e  

f i x e d   p r o x i m a t e   t h e   p a s s a g e w a y   120  w h e r e b y   any  c h a n g e s  

in  t h e   a e r o d y n a m i c   c h a r a c t e r i s t i c s   of   t h e   c a r r i e r  

m i s s i l e   10  may  be  r e d u c e d .   The  s t o p   195  a c t s   as  a  

b u m p e r   c o a c t i n g   w i t h   t h e   u p p e r   s u r f a c e   182  of  t h e   p i n  

180  as  t h e   p i n   180  i s   f o r c e d   i n t o   t h e   r e c e p t a c l e   2 2 5  

t h e r e b y   a i d i n g   in   t h e   p r o v i s i o n   of  t h e   s h e a r   f o r c e  

n e c e s s a r y   to   b r e a k   t h e   s h e a r   p i n s   110  and  c a u s e  

s e p a r a t i o n   of  a  s u b m i s s i l e   15  f rom  i t s   a s s o c i a t e d  

s a d d l e   1 7 5 .  



O p t i o n a l l y ,   an  i n t e g r a l   t h r e a d e d   i n s e r t   2 3 0  

may  be  p r o v i d e d   ( s e e   F IG.   1 6 ) .   The  i n s e r t   230  i s  

p r o v i d e d   w i t h   t h r e a d s   235  on  i t s   e x t e r i o r   s u r f a c e   a n d  

a  ramp  s u r f a c e   240  c o m p a r a b l e   to  t he   s u r f a c e   210 .   T h e  

i n t e g r a l   i n s e r t   230  i s   a l s o   p r o v i d e d   w i t h   a  r e c e p t a c l e  

245  and  a  b u m p e r   s t o p   250 .   The  t h r e a d e d   i n s e r t   2 3 0  

may  be  r e c e i v e d   in  a  c a v i t y   255  f o r m e d   in  t h e   b r a c k e t s  

1 9 0 .  

A n o t h e r   e m b o d i m e n t   f i x i n g   a  s a d d l e   p r o x i m a t e  

t h e   e j e c t i o n   p a s s a g e w a y   120  i s   i l l u s t r a t e d   in  F I G S .  

1 7 - 1 9 .   F IG .   17  shows   one  of  a  p l u r a l i t y   of  p i n  

r e c e i v i n g   c a v i t i e s   260  t h a t   may  be  f o r m e d   in  t h e  

b r a c k e t s   190 .   Each   c a v i t y   260  i s   p r o v i d e d   w i t h   a  

g r o o v e   265  f o r m i n g   a  s u p p o r t   f o r   a  r o l l e d   edge   270  o f  

a  m e t a l   s p r i n g   275  d i s p o s a b l e   w i t h i n   e a c h   c a v i t y   2 6 0 .  

As  can   be  a s c e r t a i n e d   f r o m   F I G S .   17  and  18,   t h e   m e t a l  

s p r i n g   275  h a s   t h e   g e n e r a l   s h a p e   of  a  h o l l o w   t r u n c a t e d  

c o n e .   The  s p r i n g   275  i s   p r o v i d e d   w i t h   an  o r i f i c e   2 8 2  

and  a  p l u r a l i t y   of  f l e x i b l e   f i n g e r s   or  t i n e s   280 .   T h e  

i n t e r i o r   s u r f a c e   285  of  t h e   s p r i n g   275  a c t s   as  a  r a m p  
s u r f a c e   w h e r e b y   when  any  p i n   180  i s   f o r c e d   i n t o  

c o n t a c t   w i t h   t h e   ramp  s u r f a c e   2 8 5 ,   t h e   t i n e s   280  a r e  

f o r c e d   o u t w a r d l y   a l l o w i n g   t h e   p i n   180  to  e n t e r   t h e  

o r i f i c e   282  and  p a s s   i n t o   t h e   c a v i t y   260.   Once  t h e  

p i n   180  p a s s e s   t h r o u g h   t h e   o r i f i c e   282  t h e   t i n e s   2 8 0  

r e t u r n   to  t h e i r   u n f l e x e d ,   o r i g i n a l   p o s i t i o n   and  l o c k  

t he   p i n   180  in  t h e   c l o s e d   p o s i t i o n   shown  in  F IG.   1 9 .  

The  i n n e r   s u r f a c e   262  of  t h e   c a v i t y   260  p e r f o r m s   t h e  

same  f u n c t i o n   as  t he   s t o p s   1 9 5 ,   2 5 0 .  

The  p i s t o n   head   s t o p   i l l u s t r a t e d   in  FIG.   1 0  

and  t h e   p i n   l o c k s   i l l u s t r a t e d   in  F IGS.   11  to   19  f i x   a  

s a d d l e   p r o x i m a t e   t he   p a s s a g e w a y   120 ,   as  i l l u s t r a t e d  

g e n e r a l l y   in  F IGS .   3  and  4.  C o n s e q u e n t l y ,   t h e s e  



s a d d l e   l o c k   m e c h a n i s m s   a r e   u s e f u l   in   r e d u c i n g   c h a n g e s  

in   t h e   a e r o d y n a m i c   c h a r a c t r i s t i c s   of  t h e   c a r r i e r  

m i s s i l e   25.   The  c h a n g e s   a r e   a t t r i b u t a b l e   to   t h e  

o b v i o u s   f a c t   t h a t   t h e   c o n f i g u r a t i o n s   of   t h e   s a d d l e s  

1 0 5 ,   175  do  n o t   m a t c h   t h e   c o n f i g u r a t i o n   of   t h e   s k i n  

60 .   A d d i t i o n a l l y ,   t h e   f l u i d   c o n t i g u o u s   t h e   c a r r i e r  

m i s s i l e   25  may  e n t e r   t h e   m i s s i l e   10  a t   t h e   e n d s   1 0 7  

( s e e   F I G S .   3  and  4)  of   t h e   s a d d l e   105  or   175  w h i c h   d o  

n o t   c o o p e r a t e   w i t h   t h e . s k i n   60.   F I G S .   20  and  2 1  

i l l u s t r a t e   a  more   p r e f e r r e d   e m b o d i m e n t   w h e r e i n   c h a n g e s  

in   t h e   a e r o d y n a m i c   c h a r a c t e r i s t i c s   of  a  c a r r i e r  

m i s s i l e   a r e   s u b s t a n t i a l l y   m i n i m i z e d .  

F IG.   20  s h o w s   a  s u b m i s s i l e   15  a t t a c h e d   to  a  

s a d d l e   105  by  m e a n s   of   a  p l u r a l i t y   of   s h e a r   p i n s   1 1 0 .  

As  w i t h   t h e   e m b o d i m e n t   of  F I G .   5  a  p i s t o n   rod   95  f o r m s  

p a r t   of  an  e j e c t i o n   m e c h a n i s m   45.   In  t h e   e m b o d i m e n t  

of   F IG.   20  an  a e r o d y n a m i c   p a n e l   c o m p r i s e s   a  f i r s t  

a e r o d y n a m i c   p a n e l   290  and  a  s e c o n d   a e r o d y n a m i c   p a n e l  

295  b o u n d e d   by  a  c e n t r a l   s e p a r a t i o n   p l a n e   3 0 0 .   E a c h  

a e r o d y n a m i c   p a n e l   2 9 0 ,   295  i s   a t t a c h e d   to   t h e   s k i n   o f  

a  d e p l o y m e n t   a s s e m b l y   by  m e a n s   of  a  h i n g e   p l a t e   3 0 5  

and   a  h i n g e   310 .   The  p a n e l s   295  and  300  a r e  

m a i n t a i n e d   in  an  a b u t t i n g   c o n t a c t   w i t h   e a c h   o t h e r   a n d  

w i t h   t h e   s u b m i s s i l e   15  by  m e a n s   of  a  p l u r a l i t y   o f  

s p r i n g s   3 1 5 .   The  s p r i n g s   315  a r e   f i x e d   a t   t h e i r  

d i s t a l   e n d s   a t   320  on  t h e   p a r t i t i o n s   50  and  a t   325  o n  

t h e   p a n e l s   290  and   2 9 5 .  

In  o p e r a t i o n ,   as  a  s u b m i s s i l e   15  i s   b e i n g  

e j e c t e d   t h r o u g h   t h e   p a s s a g e w a y   120  by  m e a n s   of  t h e  

e j e c t i o n   m e c h a n i s m   45 ,   t h e   s a d d l e   105  f o r c e a b l e  

c o n t a c t s   b u m p e r   s t o p s   ( n o t   shown  b u t   w h i c h   may  b e  

p o s i t i o n e d   p r o x i m a t e   t h e   b r a c k e t s   190)   t h e r e b y   a i d i n g  



in  b r e a k i n g   t h e   s h e a r   p i n s   110  ( s e e   F IG.   2 1 ) .   As  t h e  

s u b m i s s i l e   15  m o v e s   t h r o u g h   the   p a s s a g e w a y   1 2 0 ,   t h e  

p a n e l s   290  and  295  a r e   f o r c e d   o u t w a r d l y   a l o n g   t h e  

h i n g e   a x i s   of  t h e   h i n g e   310 .   A f t e r   t h e   s u b m i s s i l e  

c l e a r s   t h e   p a n e l s   290  and  295 ,   t h e   s p r i n g s   315  f o r c e  

t h e   p a n e l s   290  and  295  b a c k   i n t o   a  c l o s e d   p o s i t i o n ,  

i l l u s t r a t e d   in  F IG .   20.   C o n s e q u e n t l y ,   a f t e r   t h e  

p a n e l s . 2 9 0 ,   295  r e t u r n   to   t h e i r   o r i g i n a l   p o s i t i o n   t h e  

a e r o d y n a m i c   c h a r a c t e r i s t i c s   of  t he   c a r r i e r   m i s s i l e   25  

a r e   m a i n t a i n e d .  

O b v i o u s l y   n u m e r o u s   m o d i f i c a t i o n s   a n d  

v a r i a t i o n s   of  t h e   a b o v e   d e s c r i b e d   i n v e n t i o n   a r e  

p o s s i b l e   in  l i g h t   of  t h e   a b o v e   t e a c h i n g s .   F o r  

e x a m p l e ,   t h e   p i n s   180  may  be  f i x e d   to   t h e   b r a c k e t s   1 9 0  

and  t he   p i n   l o c k s   185  or  230  may  be  a f f i x e d   to   t h e  

s a d d l e   175 .   I t   i s   a l s o   o b v i o u s   t h a t   t h e   d e p l o y m e n t  

a p p a r a t u s   of  t h e   p r e s e n t   i n v e n t i o n   is   u s e f u l   n o t   o n l y  

w i t h   c a r r i e r   m i s s i l e s   b u t   may  a l s o   be  u s e f u l   w i t h   a n y  

m o v i n g   c a r r i e r   v e h i c l e ,   s u c h   a s ,   f o r   e x a m p l e ,  

a i r c r a f t ,   e t c .  



1.  A p p a r a t u s   f o r   d e p l o y i n g   a  body   f r o m   a  

s t o w e d   p o s i t i o n   w i t h i n   a  m o v i n g   c a r r i e r   v e h i c l e   to   a n  

o p e r a t i v e   p o s i t i o n   p a r a l l e l   to   a  f l u i d   s t r e a m  

c o n t i g u o u s   s a i d   c a r r i e r   v e h i c l e ,   c o m p r i s i n g :  

a  d e p l o y m e n t   a s s e m b l y   a t t a c h e d   to   s a i d  

v e h i c l e   i n c l u d i n g   means   f o r   e j e c t i n g   a t   l e a s t   o n e  

b o d y ,   s a i d   e j e c t i o n   m e a n s   c o m p r i s i n g   a  body   s u p p o r t  

m e m b e r ,   t h e   l o n g i t u d i n a l   a x i s   of  s a i d   b o d y   s u p p o r t  

member   b e i n g   o r i e n t e d   s u b s t a n t i a l l y   p a r a l l e l   to   s a i d  

f l u i d   s t r e a m   as  s a i d   body   i s   b e i n g   e j e c t e d   and  m e a n s  

c o o p e r a t i n g   w i t h   s a i d   b o d y   s u p p o r t   member   f o r   i m p a r t i n g  

a  m o t i o n   to   s a i d   body   s u b s t a n t i a l l y   p e r p e n d i c u l a r   t o  

s a i d   v e h i c l e   f l u i d   s t r e a m   w h e r e b y   s a i d   body   may  b e  

e j e c t e d .  

2.  The  a p p a r a t u s   of   c l a i m   1,  w h e r e i n   s a i d  

m o t i o n   i m p a r t i n g   means   i m p o s e s  a   m o t i o n   to   s a i d   b o d y  

a t   a  v e l o c i t y   p r o p o r t i o n a l   to   a  s p e e d   of   s a i d   v e h i c l e .  

3.  The  a p p a r a t u s   of   c l a i m   1 ,  w h e r e i n   s a i d  

m o t i o n   i m p a r t i n g   means   c o m p r i s e s   m e a n s   d e f i n i n g   a  

c a v i t y ,   a  r e c i p r o c a b l e   p i s t o n   h e a d   m o u n t e d   w i t h i n   s a i d  

c a v i t y   d e f i n i n g   an  e x p a n s i b l e   c h a m b e r ,   a  p i s t o n   r o d  

a t t a c h e d   to   s a i d   p i s t o n   h e a d   and  b e i n g   c o n t a i n e d   f o r  

t r a n s l a t i o n   a l o n g   an  a x i s   s u b s t a n t i a l l y   p e r p e n d i c u l a r  

to   s a i d   v e h i c l e   f l u i d   s t r e a m ,   s a i d   body   s u p p o r t   m e m b e r  

b e i n g   a t t a c h e d   to  s a i d   p i s t o n   rod   and  m e a n s   f o r  

p r o v i d i n g   s a i d   c h a m b e r   w i t h   an  e x p a n s i b l e   f l u i d .  



4.  The  a p p a r a t u s   of  c l a i m   3,  f u r t h e r  

c o m p r i s i n g   m e a n s   f o r   a c t i v a t i n g   s a i d   m o t i o n   i m p a r t i n g  

m e a n s .  

5.  The  a p p a r a t u s   of  c l a i m   4,  f u r t h e r  

c o m p r i s i n g   m e a n s   f o r   r e l e a s i n g   s a i d   body   f rom  s a i d  

s u p p o r t   member   as  s a i d   body   is   b e i n g   e j e c t e d .  

6.  The  a p p a r a t u s   of  c l a i m   5,  f u r t h e r  

c o m p r i s i n g   a  d i s p l a c e a b l e   p a n e l   c o v e r i n g   s a i d   body   i n  

i t s   s t o w e d   p o s i t i o n ,   s a i d   d i s p l a c e a b l e   p a n e l   b e i n g  

r e m o v e d   as  s a i d   b o d y   is   b e i n g   e j e c t e d .  

7.  The  a p p a r a t u s   of  c l a i m   6,  w h e r e i n   s a i d  

d e p l o y m e n t   a s s e m b l y   is   p r o v i d e d   w i t h   an  e x t e r i o r  

s u r f a c e   c o v e r i n g , .  s a i d   d i s p l a c e a b l e   p a n e l   f o r m i n g   a  

p o r t i o n   of  s a i d   e x t e r i o r   s u r f a c e   c o v e r i n g   and  m e a n s  

f o r   h o l d i n g   s a i d   d i s p l a c e a b l e   p a n e l   f i x e d   r e l a t i v e   t o  

s a i d   e x t e r i o r   s u r f a c e   c o v e r i n g   when  s a i d   body   i s   i n  

i t s   s t o w e d   p o s i t i o n .  

8.  The  a p p a r a t u s   of  c l a i m   7,  w h e r e i n   s a i d  

d i s p l a c e a b l e   p a n e l   h o l d i n g   m e a n s   c o m p r i s e s  

c o m p r e s s i b l e   m e a n s ,   s a i d   c o m p r e s s i b l e   means   b e i n g  

j u x t a p o s e d   b e t w e e n   s a i d   d i s p l a c e a b l e   p a n e l   and  s a i d  

body  when  s a i d   b o d y   is   in  i t s   s t o w e d   p o s i t i o n ,   a n d  

r e l e a s a b l e   l i p s   f o r m e d   on  s a i d   d i s p l a c e a b l e   p a n e l ,  

s a i d   l i p s   c o a c t i n g   w i t h   s a i d   e x t e r i o r   s u r f a c e   c o v e r i n g  

when  s a i d   body   i s   in  i t s   s t o w e d   p o s i t i o n .  

9.  The  a p p a r a t u s   of  c l a i m   3,  w h e r e i n   s a i d  

d e p l o y m e n t   a s s e m b l y   i s   p r o v i d e d   w i t h   an  e x t e r i o r  

s u r f a c e   c o v e r i n g .  



10.   The  a p p a r a t u s   of  c l a i m   9,  f u r t h e r  

c o m p r i s i n g   m e a n s   f o r   h o l d i n g   s a i d   body  s u p p o r t   m e m b e r  

a g a i n s t   s a i d   e x t e r i o r   s u r f a c e   c o v e r i n g   a f t e r   s a i d   b o d y  

h a s   b e e n   d e p l o y e d .  

11 .   The  a p p a r a t u s   of  c l a i m   10,   w h e r e i n   s a i d  

s u p p o r t   member   h o l d i n g   m e a n s   c o m p r i s e s   a  ramp  s u r f a c e  

a t t a c h e d   to   s a i d   t r a n s l a t a b l e   p i s t o n   r o d ,   m e a n s  

d e f i n i n g   a  d a m p i n g   s u r f a c e   s p a c e d   f rom  and  o p p o s e d   t o  

s a i d   ramp  s u r f a c e   f o r   s t o p p i n g   t h e   m o t i o n   of  s a i d  

t r a n s l a t a b l e   p i s t o n   rod   as  s a i d   body   i s   b e i n g   e j e c t e d  

and   m e a n s   f o r   s u p p o r t i n g   s a i d   d a m p i n g   s u r f a c e   d e f i n i n g  

m e a n s   w i t h i n   s a i d   c a v i t y .  

12 .   The  a p p a r a t u s   of   c l a i m   10,   w h e r e i n   s a i d  

s u p p o r t   m e m b e r   h o l d i n g   m e a n s   c o m p r i s e s   a  p l u r a l i t y   o f  

p i n s ,   e a c h   of   s a i d   p i n s   b e i n g   a  t r u n c a t e d   c o n e  

c o o p e r a t i n g   w i t h   a  c o r r e s p o n d i n g   number   of   p i n   l o c k s .  

13 .   The  a p p a r a t u s   of  c l a i m   12,   w h e r e i n   e a c h  

of   s a i d   p i n   l o c k s   c o m p r i s e   a  c y l i n d r i c a l   m e m b e r ,   s a i d  

c y l i n d r i c a l   member   h a v i n g   a  p l u r a l i t y   of  f l e x i b l e  

l o c k i n g   f i n g e r s   d e f i n i n g   a  g u i d i n g   s u r f a c e   and  a n  

o r i f i c e ,   s a i d   g u i d i n g   s u r f a c e   l e a d i n g   one  of   s a i d   p i n s  

t h r o u g h   s a i d   o r i f i c e   to   a  r e c e p t a c l e   d i s p o s e d   w i t h i n  

s a i d   c y l i n d r i c a l   member   as  s a i d   body   i s   b e i n g   e j e c t e d  

w h e r e b y   s a i d   f i n g e r s   l o c k   s a i d   p i n   w i t h i n   s a i d   r e c e p -  

t a c l e .  

14 .   The  a p p a r a t u s   of  c l a i m   12,   w h e r e i n   e a c h  

of   s a i d   p i n   l o c k s   c o m p r i s e   a  t r u n c a t e d   m e m b e r ,   s a i d  

t r u n c a t e d   member   h a v i n g   a  ramp  s u r f a c e ,   s a i d   r a m p  

s u r f a c e   d e f i n e d   by  a  p l u r a l i t y   of  f l e x i b l e   l o c k i n g  

t i n e s   s a i d   t i n e s   d e f i n i n g   an  o r i f i c e ,   w h e r e b y   s a i d  

f l e x i b l e   t i n e s   l o c k   a  p i n   w i t h i n   s a i d   o r i f i c e   as  s a i d  

b o d y   is   b e i n g   e j e c t e d .  



15.   The  a p p a r a t u s   of  c l a i m s   12,   13 ,   or  1 4 ,  

w h e r e i n   s a i d   p i n s   a r e   f i x e d   to  s a i d   b o d y   s u p p o r t  

member   and  s a i d   p i n   l o c k s   a r e   f i x e d ,   in   an  o p p o s i n g  

r e l a t i o n s h i p ,   to   s a i d   e x t e r i o r   c o v e r i n g .  

16.   The  a p p a r a t u s   of  c l a i m s   12 ,   13  or  1 4 ,  

w h e r e i n   s a i d   p i n s   a r e   f i x e d   to   s a i d   e x t e r i o r   c o v e r i n g  

and  s a i d   p i n   l o c k s   a r e   f i x e d ,   in  an  o p p o s i n g  

r e l a t i o n s h i p ,   to   s a i d   body   s u p p o r t   m e m b e r .  

17.   The  a p p a r a t u s   of  c l a i m   1,  w h e r e i n   s a i d  

d e p l o y m e n t   a s s e m b l y   i s   p r o v i d e d   w i t h   an  e x t e r i o r  

s u r f a c e   c o v e r i n g   and  w h e r e i n   a  d i s p l a c e a b l e   p a n e l ,  

f o r m i n g   a  p o r t i o n   of  s a i d   e x t e r i o r   s u r f a c e   c o v e r i n g ,  

c o v e r s   s a i d   b o d y   in  i t s   s t o w e d   p o s i t i o n ,   s a i d  

d i s p l a c e a b l e   p a n e l   b e i n g   r e m o v e d   as  s a i d   b o d y   is   b e i n g  

e j e c t e d .  

18 .   The  a p p a r a t u s   of  c l a i m s   7  or  17 ,   w h e r e i n  

s a i d   d i s p l a c e a b l e   p a n e l   c o m p r i s e s   a  f i r s t   and  a  s e c o n d  

s e c t i o n ,   e a c h   s e c t i o n   b e i n g   h i n g e d   a t   one   end  to  s a i d  

e x t e r i o r   s u r f a c e   c o v e r i n g ,   m e a n s   f o r   b i a s i n g   s a i d  

f i r s t   s e c t i o n   and  s a i d   s e c o n d   s e c t i o n   i n t o   a  m u t u a l l y  

a b u t t i n g   c o n t a c t   and  i n t o   c o n t a c t   w i t h   s a i d   body   w h e n  

s a i d   body  is   in  a  s t o w e d   p o s i t i o n ,   w h e r e b y   when  s a i d  

body   is   b e i n g   e j e c t e d ,   s a i d   s e c t i o n s   may  be  r o t a t e d  

a b o u t   t h e i r   h i n g e   a x e s   and  s a i d   body   may  be  d e p l o y e d  

w h e r e a f t e r   s a i d   s e c t i o n s   may  be  r o t a t e d   by  s a i d  

b i a s i n g   means   i n t o   s a i d   m u t u a l l y   a b u t t i n g   c o n t a c t .  



19.   The  a p p a r a t u s   of   c l a i m   18,   w h e r e i n   s a i d  

b i a s i n g   m e a n s   c o m p r i s e s   s p r i n g s .  

20.   The  a p p a r a t u s   of  c l a i m   8  or  1 0 ,  

i n c l u d i n g   m e a n s   f o r   e l e c t r i c a l l y   c o n n e c t i n g   s a i d   b o d y  

to   s a i d   b o d y   s u p p o r t   m e m b e r .  
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