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©  Jet-propelled  missile  with  single  propeliant-explosive. 
©  A  spin-stabilized  spherical  jet-propelled  missile  (10)  is 
disclosed  for  use  in  combination  with  a  launching  apparatus 
which  includes  rotary  means  for  rotating  the  missile  and  rele- 
ase  means  for  releasing  the  missile  after  a  period  of  initial 
spinup.  The  missile  (10)  includes  a  housing  (42),  an  exhaust 
nozzle  (46)  on  the  housing,  and  a  pressure  chamber  (78)  wit- 
hin  the  housing  in  communication  with  the  exhaust  nozzle.  A 
single  explosive  compound  (74)  is  disposed  as  a  singular 
mass  within  the  housing  and  has  a  burn  surface  (76)  exposed 
in  the  pressure  chamber  (78).  An  impact  fuze  (58)  is  disposed 
on  the  housing  (42)  remote  frm  the  bum  surface  (76)  of  the 
explosive  compound  (74)  for  detonating  the  explosive  comp- 
ound  on  impact  of  the  missile.  Initial  burning  of  a  portion  of 
the  explosive  compound  (74)  at  said  bum  surface  (76)  is  effec- 
tive  to  drive  gases  through  the  exhaust  nozzle  (46)  and  to  the 
rotary  means  of  the  launching  apparatus  during  spinup,  and 
during  flight  of  the  missile,  and  the  impact  fuze  (58)  is  effective 
to  detonate  the  remainder  of  the  explosive  compound  (74)  on 
subsequent  impact  of  the  missile.  The  single  explosive  comp- 
ound  (74)  comprises  a  double  based  propellant  including  a 
high  energy  plasticizer,  such  as  a  nitrated  plasticizer,  in  comb- 
ination  with  a  high  explosive,  such  as  an  HMX  crystalline 
explosive,  to  give  a  relatively  slow  burn  rate  and  a  relatively 
high  detonating  rate. 
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Background  Of  The  I n v e n t i o n  

This   i n v e n t i o n   r e l a t e s   to  a  j e t - p r o p e l l e d   p r o j e c t i l e ,  

and  p a r t i c u l a r l y   to  a  s p h e r i c a l   s p i n - s t a b i l i z e d   m i s s i l e .  

I t   has  become  i n c r e a s i n g l y   i m p o r t a n t   to  e l i m i n a t e   t h e  

u n d e s i r a b l e   f e a t u r e s   a s s o c i a t e d   with  a  b a l l i s t i c   t r a j e c t o r y  

o r d i n a r i l y   f o l l o w e d   by  r o c k e t s   and  o t h e r   j e t - p r o p e l l e d   p r o j e c t i l e s ,  

by  fo rming   the  p r o j e c t i l e s   as  s p h e r i c a l   s p i n - s t a b i l i z e d   m i s s i l e s .  

The  s p h e r i c a l   m i s s i l e   s p i n s   about   an  a x i s   upward ly   i n c l i n e d   r e l a t i v e  

to  the  i n t e n d e d   s t r a i g h t   l i n e   pa th   of  f l i g h t   and  a l i g n e d   w i t h   t h e  

t h r u s t   ax i s   of  the  p r o p u l s i o n   j e t   of  the  m i s s i l e .   The  m i s s i l e   i s  

r e l e a s e d   f o l l o w i n g   i g n i t i o n   or  a c t i v a t i o n   of  the   j e t   p r o p e l l a n t  

w i t h i n   the  m i s s i l e .   The  p r o p u l s i o n   is  e f f e c t e d   by  the  r e a c t i o n   o f  

the  e x h a u s t   j e t   o f ,   f o r   example ,   a  r o c k e t   motor   housed   w i t h i n   t h e  

s p h e r i c a l   m i s s i l e   s h e l l .  

Such  c o n v e n t i o n a l   m i s s i l e   sy s t ems   g e n e r a l l y   i n c l u d e   a  

s e p a r a t e   r o c k e t   motor   hav ing   i t s   own  p r o p e l l a n t   m a t e r i a l   and  a 

s e p a r a t e   p a y l o a d   of  e x p l o s i v e   m a t e r i a l ,   bo th   of  which  form  a  

sys tem  w i t h i n   the  m i s s i l e   s h e l l .   The  r o c k e t   motor   p r o p e l l a n t  

g r a i n   is  s e p a r a t e d   from  the  p a y l o a d   e x p l o s i v e   w i t h i n   the  m i s s i l e  

s h e l l ,   the  r o c k e t   p r o p e l l a n t   be ing   e f f e c t i v e   to  d r i v e   g a s e s   t h r o u g h  

an  e x h a u s t   n o z z l e   of  t he   m i s s i l e   d u r i n g   i n i t i a l   s p i n u p   and  f l i g h t  

of  the  m i s s i l e ,   and  the  p a y l o a d   e x p l o s i v e   b e i n g   e f f e c t i v e   to  d e t o n a t e  

the  m i s s i l e   upon  i m p a c t   t h e r e o f   r e s p o n s i v e   to  an  i m p a c t   fuze   m e a n s  

on  the  m i s s i l e   s h e l l .  

The  p r e s e n t   i n v e n t i o n   is  d i r e c t e d   to  p r o v i d i n g   a  new 

and  improved  j e t - p r o p e l l e d   m i s s i l e   of  the  c h a r a c t e r   d e s c r i b e d   w h e r e i n  

the  s e p a r a t e   r o c k e t   p r o p e l l a n t   g r a i n   and  the  s e p a r a t e   p a y l o a d  

e x p l o s i v e   are  combined   in  a  s i n g l e   e x p l o s i v e   compound  which  i n v o l v e s  



a  n o r m a l   r o c k e t   motor  i g n i t i o n   p r o c e d u r e   f o l l o w e d   by  p r o p e l l a n t  

burn   of  the   s i n g l e   e x p l o s i v e   compound  to  the  t a r g e t ,   and  d e t o n a t i o n  

of  the   r e m a i n i n g   e x p l o s i v e   compound  by  the  fuze   on  t a r g e t   c o n t a c t .  

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

c o s t   and  the  o v e r a l l   w e i g h t   of  the   m i s s i l e   by  e l i m i n a t i n g   a l l   o f  

the   p a r t s   r e q u i r e d   fo r   the  r o c k e t   moto r .   Assembly   of  the  m i s s i l e  

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

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

m a t e r i a l s .   All  o f  t h i s   is   a c c o m p l i s h e d   wh i l e   s t i l l   d e l i v e r i n g  

the   same  amount  of  e x p l o s i v e   m a t e r i a l   to  the  t a r g e t   as  is  p o s s i b l e  

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

Summary  Of  The  I n v e n t i o n  

An  o b j e c t ,   t h e r e f o r e ,   of  the   p r e s e n t   i n v e n t i o n   is  t o  

p r o v i d e   a  new  and  improved   j e t - p r o p e l l e d   m i s s i l e   of  the   c h a r a c t e r  

d e s c r i b e d .  

In  the   e x e m p l a r y   embod imen t   of  the   i n v e n t i o n ,   a  s p i n -  

s t a b i l i z e d   s p h e r i c a l   j e t - p r o p e l l e d   m i s s i l e   is  a d a p t e d   for   use  w i t h  

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

The  a p p a r a t u s   i n c l u d e s   r o t a r y   means  and  means  f o r   s u p p o r t i n g   t h e  

r o t a r y   means  for   r o t a t i o n   a b o u t   a  sp in   ax i s   c o a x i a l   w i th   the  e x h a u s t  

n o z z l e   of  the   m i s s i l e ,   and  means  fo r   r e l e a s i n g   the   m i s s i l e   f o r  

s p i n - s t a b i l i z e d   f l i g h t   a f t e r   a  p e r i o d   of  i n i t i a l   s p i n u p .   T h e  

m i s s i l e   i n c l u d e s   a  h o u s i n g ,   an  e x h a u s t  n o z z l e   a s s e m b l y ,   and  a  

p r e s s u r e   chamber  w i t h i n   the   h o u s i n g   in  c o m m u n i c a t i o n   w i th   t h e  

e x h a u s t   n o z z l e .   A  s i n g l e   e x p l o s i v e   compound  i s   d i s p o s e d   w i t h i n  

the   m i s s i l e   hous ing   and  has  a  burn   s u r f a c e   e x p o s e d   in  the  p r e s s u r e  

c h a m b e r .   Impact   fuze  means  i s   d i s p o s e d   on  the   h o u s i n g   remote   f r o m  

the   burn  s u r f a c e   of  the   e x p l o s i v e   c o m p o u n d  f o r   d e t o n a t i n g   t h e  

e x p l o s i v e   compound  on  i m p a c t   of  the   m i s s i l e .  



With  t h i s   n o v e l   m i s s i l e   c o n s t r u c t i o n ,   i n i t i a l   b u r n i n g   o f  

a  p o r t i o n   of  the  s i n g l e   e x p l o s i v e   compound  at  s a i d   burn  s u r f a c e   i s  

e f f e c t i v e   to  d r i v e   g a s e s   t h r o u g h   the  e x h a u s t   n o z z l e   of  the  m i s s i l e  

to  the  r o t a r y   means  of  the  l a u n c h i n g   a p p a r a t u s   d u r i n g   i n i t i a l   s p i n u p  

and  s u b s e q u e n t   f l i g h t   of  the   m i s s i l e .   The  fuze  means  is  e f f e c t i v e  

to  d e t o n a t e   the  r e m a i n d e r   of  the   s i n g l e   e x p l o s i v e   compound  on  i m p a c t  

of  the  m i s s i l e   on  t a r g e t   c o n t a c t .  

The  s i n g l e   e x p l o s i v e   compound  c o m p r i s e s   a  s i n g u l a r   m a s s  

t h e r e o f   w i t h i n   the  m i s s i l e   h o u s i n g   and  is  in  the  form  of  a  d o u b l e -  

based   p r o p e l l a n t   i n c l u d i n g   a  h igh   ene rgy   p l a s t i c i z e r ,   such  as  a  

n i t r a t e d   p l a s t i c i z e r ,   in  c o m b i n a t i o n   wi th   a  high  e x p l o s i v e ,   such  a s  

an  HMX  c r y s t a l l i n e   e x p l o s i v e ,   to  g ive   a  r e l a t i v e l y   slow  burn  r a t e  

and  a  r e l a t i v e l y   h igh   d e t o n a t i o n   r a t e .   Such  a  c o m p o s i t i o n   of  t h e  

d o u b l e - b a s e d   p r o p e l l a n t   would  have  a  burn  r a t e   on  the   o r d e r   o f  

a p p r o x i m a t e l y   4,000  f e e t / s e c o n d   and  a  d e t o n a t i o n   r a t e   on  the  o r d e r  

of  a p p r o x i m a t e l y   22 ,000   f e e t / s e c o n d .  

Other  o b j e c t s ,   f e a t u r e s   and  a d v a n t a g e s   of  the  i n v e n t i o n  

w i l l   be  a p p a r e n t   from  the   f o l l o w i n g   d e t a i l e d   d e s c r i p t i o n   t aken   i n  

c o n n e c t i o n   wi th   the  a c c o m p a n y i n g   d r a w i n g s .  

D e s c r i p t i o n   Of  The  D r a w i n g s  

The  f e a t u r e s   of  t h i s   i n v e n t i o n   which  are   b e l i e v e d   to  b e  

nove l   are  se t   f o r t h   w i th   p a r t i c u l a r i t y   in  the  appended   c l a i m s .   The  

i n v e n t i o n ,   t o g e t h e r   w i th   i t s   o b j e c t s   and  the  a d v a n t a g e s   t h e r e o f ,  

may  be  b e s t   u n d e r s t o o d   by  r e f e r e n c e   to  the  f o l l o w i n g   d e s c r i p t i o n  

t aken   in  c o n j u n c t i o n   w i t h   the  a c c o m p a n y i n g   d r a w i n g s ,   in  which  l i k e  

r e f e r e n c e   numera l s   i d e n t i f y   l i k e   e l e m e n t s   in  the  f i g u r e s   and  in  w h i c h :  

FIGURE  1  is  an  e l e v a t i o n a l   view  of  a  s p h e r i c a l   s p i n - s t a b i l i z e d  

m i s s i l e   mounted  on  the  b a r r e l   of  a  r i f l e ;  

FIGURE  2  is  a  f r a g m e n t e d   s i de   e l e v a t i o n a l   view,  on  an  

e n l a r g e d   s c a l e ,   of  the  s p h e r i c a l   m i s s i l e   mounted  on  the  f r o n t   e n d  

of  the  r i f l e   as  shown  in  F i g u r e   1 ;  



FIGURE  3  is   a  s e c t i o n a l   v i ew,   on  a  f u r t h e r   e n l a r g e d   s c a l e ,  

of  a  s p i n - s t a b i l i z e d   s p h e r i c a l   j e t - p r o p e l l e d   m i s s i l e   of  the   p r i o r  

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

FIGURE  4  is  a  s e c t i o n a l   view  s i m i l a r   to  t h a t   of  F i g u r e   3 ,  

but   i l l u s t r a t i n g   the   s p i n - s t a b i l i z e d   s p h e r i c a l   j e t - p r o p e l l e d   m i s s i l e  

of  the  p r e s e n t   i n v e n t i o n ,   h a v i n g   a  s i n g l e   p r o p e l l a n t - e x p l o s i v e  

compound .  

D e t a i l e d   D e s c r i p t i o n   Of  The  I n v e n t i o n  

R e f e r r i n g   to  the  d r awings   in  g r e a t e r   d e t a i l ,   and  f i r s t  

to  F i g u r e   1,  a  s p h e r i c a l   s p i n - s t a b i l i z e d   j e t - p r o p e l l e d   m i s s i l e   10 

is  shown  mounted  to  the  f r o n t   of  a  b a r r e l   12  of  an  a s s a u l t   w e a p o n  

such  as  a  r i f l e ,   g e n e r a l l y   d e s i g n a t e d   14.  The  r i f l e   shown  i s  

a  s t a n d a r d   M-16A1  m i l i t a r y   r i f l e .  

As  shown  in  F i g u r e   1  and  in  the  e n l a r g e d   view  o f  

F i g u r e   2,  a  m i s s i l e   s u p p o r t   means,   g e n e r a l l y   d e s i g n a t e d   1 6 ,  

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

18,  and  a  r e a r   u p p e r   l a t c h   p o r t i o n ,   g e n e r a l l y   d e s i g n a t e d   2 0 .  

B r a c k e t   p o r t i o n   18  is  p o s i t i o n e d   on  the  b a r r e l   12  w h e r e b y  

p a r t   of  the  gas  e m a n a t i n g   from  the  b a r r e l   is  c h a n n e l e d   t h r o u g h  

a  p a s s a g e w a y   22  to  a  p n e u m a t i c a l l y   a c t u a t e d   p in   a s sembly   24  w h i c h  

is  e f f e c t i v e   to  s t r i k e   a  p r i m e r   on  m i s s i l e   10  to  i g n i t e   the  r o c k e t  

p r o p e l l a n t   t h e r e i n ,   as  i s   known  in  t he   a r t .   La tch   20  s imply   i s  

p r o v i d e d   to  lock  s u p p o r t   means  16  on to   the  r i f l e   b a r r e l .  

S u p p o r t   means  16  a l s o   i n c l u d e s   t u r b i n e   s u p p o r t   p o r t i o n s  

26  and  27,  and  a  l a u n c h e r   s h a f t   28.  L a u n c h e r   s h a f t   28  is  d i s p o s e d  

on  an  ax i s   34  u p w a r d l y   i n c l i n e d   r e l a t i v e   to  an  i n t e n d e d   s t r a i g h t  

l i n e   pa th   of  f l i g h t   36  g e n e r a l l y   p a r a l l e l   to  the  ax i s   of  r i f l e  

b a r r e l   12.  As  is   known  in  the   a r t ,   a x i s   34  is  the  sp in   a x i s   o f  

m i s s i l e   10:  i . e . ,   the  motor   t h r u s t   of  the  m i s s i l e   r o c k e t   m o t o r .  

Axis  36  which  d e f i n e s   the   l i n e   of  f l i g h t   of  the  m i s s i l e   is  t h e  

f o r w a r d   v e l o c i t y   component   t h e r e o f .  



,  
Ro t a ry   means,  g e n e r a l l y   d e s i g n a t e d   37,  i n c l u d e s   a  

t u r b i n e   38  hav ing   t u r b i n e   n o z z l e s   39.  The  t u r b i n e   is   f i x e d   t o  

a  hub  40  which  forms  an  e x t e n s i o n   of  s h a f t   28  and  which  e x t e n d s  

r e a r w a r d l y   t h e r e o f .   In  a s s e m b l y ,   s h a f t   28  p r o t r u d e s   r o t a t a b l y  

w i t h i n   t u r b i n e   s u p p o r t   means  26  and  27.  A p p r o p r i a t e   b e a r i n g s  

or  b u s h i n g s   (not  shown)  are  d i s p o s e d   in  t u r b i n e   s u p p o r t   p o r t i o n s  

26  and  2 7 .  

R e l e a s e   means,  g e n e r a l l y   d e s i g n a t e d   41,  is  p r o v i d e d   f o r  

t e m p o r a r i l y   r e s t r a i n i n g   and  a u t o m a t i c a l l y   r e l e a s i n g   the  s p i n -  

s t a b i l i z e d   j e t - p r o p e l l e d   s p h e r i c a l   m i s s i l e   d u r i n g   i n i t i a l   s p i n u p .  

For  i n s t a n c e ,   r e l e a s e  m e a n s   41  may  c o m p r i s e   a  f u s i b l e   l i n k   fo r   t e m -  

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

s p i n u p .   A  new  and  improved   f u s i b l e   j o i n t   r e l e a s e   means  i s   shown 

in  c o - p e n d i n g   U.S.  p a t e n t   a p p l i c a t i o n   S e r i a l   No.  2 0 6 , 3 7 0 ,   f i l e d  

on  November  13,  1980  to  Alan  C l a r k   Baker  and  Joe  Thomas  Zinn ,   J r . ,  

and  a s s i g n e d   to  the  a s s i g n e e   of  the  p r e s e n t   a p p l i c a t i o n .   That   c o n -  

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

s imply   to  show  the  d e t a i l s   of  the   t u r b i n e   means  38,  the   r e l e a s e   means  

41,  and  o t h e r   s i m i l a r   r e l a t e d   m e c h a n i s m s .  

R e f e r r i n g   to  F i g u r e   3,  a  type   of  s p i n - s t a b i l i z e d   s p h e r i c a l  

j e t - p r o p e l l e d   m i s s i l e ,   g e n e r a l l y   d e s i g n a t e d   10A,  is  shown  in  a c c o r -  

dance  w i th   the   p r i o r   a r t .   This   m i s s i l e   i n c l u d e s   a  h o u s i n g   or  s h e l l  

42  t h r e a d e d   to  a  motor   case   44  and  a  n o z z l e   a s s e m b l y ,   g e n e r a l l y  

d e s i g n a t e d   46,  d i s p o s e d   w i t h i n   an  a p e r t u r e   48  in  motor   case   4 4 .  

The  m i s s i l e   i n c l u d e s   a  p r i m e r ,   g e n e r a l l y   d e s i g n a t e d   50  and  a n  

i g n i t i o n   chamber  52.  An  a n t i - v o r t e x   p l a t e   54  is   p r o v i d e d   to  p r e v e n t  

v o r t e x i n g   of  p r o p e l l a n t   m a t e r i a l   due  to  the  t e n d e n c y   of  e x h a u s t   g a s e s  

to  v o r t e x   a t   the  c e n t e r   of  a  p r e s s u r e   chamber  56.  An  i m p a c t   f u z e ,  

g e n e r a l l y   d e s i g n a t e d   58,  is   p r o v i d e d   on  a  fo rward   s i d e   of  m i s s i l e   10A, 

o p p o s i t e   n o z z l e   a s sembly   46,  to  d e t o n a t e   a  mass  60  of  p a y l o a d   e x p l o -  

s ive   m a t e r i a l   on  impact   of  the   m i s s i l e   at  t a r g e t   c o n t a c t .   All   of  t h e  

a f o r e s a i d   components   of  p r i o r   a r t   m i s s i l e   10A  are  known .  



M i s s i l e   10A  of  F i g u r e   3  a l s o   i n c l u d e s   an  i n t e r i o r   c a s i n g  

62  which  c o n t a i n s   a  p r o p e l l a n t   g r a i n   64.  Cas ing   62  is  t h r e a d e d   a t  

66  to  the  i n t e r i o r   of  motor   case   44  to  d e f i n e   p r e s s u r e   chamber  5 6 .  

P r o p e l l a n t   g r a i n   64  has  a  burn  s u r f a c e   68  which  is  i g n i t e d   by  m e a n s  

of  p r i m e r   50  and  m a t e r i a l s   c o n t a i n e d   in  chamber   52,  as  is  known 

in  the  a r t .   P r i m e r   50  is  a c t u a t e d   by  known  means  from  gas  e m i n a t i n g  

from  the  end  of  r i f l e   b a r r e l   12.  E x h a u s t   g a s e s   from  the  b u r n i n g  

p r o p e l l a n t   g r a i n   64  pass   t h r o u g h   e x h a u s t   n o z z l e   a s semb ly   46  to  t u r -  

b ine   means  38  ( F i g u r e s   1  and  2)  to  a t t a i n   d e s i r e d   r o t a t i o n a l   s p e e d  

of  the   m i s s i l e   d u r i n g   i n i t i a l   s p i n u p   as  the  m i s s i l e   is  t e m p o r a r i l y  

r e s t r a i n e d .   R e l e a s e   means  41  a u t o m a t i c a l l y   r e l e a s e s   the   m i s s i l e  

a f t e r   r e a c h i n g   the  d e s i r e d   r o t a t i o n a l   speed   whereby   the  m i s s i l e  

r o t a t e s   a b o u t   a x i s   34  (F igure   2)  and  t r a v e l s   i t s   i n t e n d e d   s t r a i g h t  

l i n e   pa th   of  f l i g h t   36  toward  a  t a r g e t .  

The  s p i n - s t a b i l i z e d   s p h e r i c a l   j e t - p r o p e l l e d   m i s s i l e  

of  the   p r e s e n t   i n v e n t i o n   is  shown  in  F i g u r e   4  and  i s   i n d i c a t e d  

g e n e r a l l y   by  the   n u m e r a l   10,  c o r r e s p o n d i n g   to  F i g u r e s   1  and  2.  I t  

s h o u l d   be  p o i n t e d   ou t   t h a t   the   m i s s i l e   10  shown  in  F i g u r e   4  i n c l u d e s  

b a s i c   c o m p o n e n t s   c o r r e s p o n d i n g   to  the  m i s s i l e   h o u s i n g   or  s h e l l   4 2 ,  

c a s i n g   44,  and  n o z z l e   a s sembly   46  as  d e s c r i b e d   in  r e l a t i o n   t o  

m i s s i l e   10A  of  F i g u r e   3.  Of  c o u r s e ,   m i s s i l e   10  shown  in  F i g u r e   4 

a l s o   would   i n c l u d e   p r i m e r   50,  i g n i t i o n   chamber   r i n g   52,  and  a n t i -  

v o r t e x   p l a t e   54  as  shown  in  F i g u r e   4,  but   t h e s e   componen t s   h a v e  

been  d e l e t e d   in  o r d e r   to  e m p h a s i z e   the  s i n g l e   e x p l o s i v e   compound  

of  the  p r e s e n t   i n v e n t i o n ,   as  d e s c r i b e d   h e r e i n a f t e r .   S u f f i c e   i t  

to  say,   c a s i n g   44  is  t h r e a d e d   to  s h e l l   42,  as  at   70,  and  n o z z l e  

a s s e m b l y   46  is   t h r e a d e d   to  c a s i n g ,   44  as  at   72.  Impac t   fuze  58 

a l s o   is  s h o w n .  

In  a c c o r d a n c e   wi th   the   p r e s e n t   i n v e n t i o n ,   a  s i n g l e  

p r o p e l l a n t - e x p l o s i v e   compound  74  i s   l o a d e d   w i t h i n   s h e l l   42  by  

a  s i n g l e   l o a d i n g   o p e r a t i o n   so  t h a t   t he   compound  has  a  burn   s u r f a c e  

76  e x p o s e d   w i t h i n   a  p r e s s u r e   chamber   78  w i t h i n   c a s i n g   44.  A  s t r e s s  



r e l i e f   l i n e r / i n h i b i t o r   80  is  d i s p o s e d   abou t   the  i n t e r i o r   of  t h e  

m i s s i l e   so  as  to  span  the  j u n c t u r e   be tween   s h e l l   42  and  c a s i n g  

4 4 .  

The  s i n g u l a r   mass  74  of  p r o p e l l a n t - e x p l o s i v e   compound  

of  the  p r e s e n t   i n v e n t i o n   c o m p r i s e s   a  d o u b l e - b a s e d   p r o p e l l a n t  

i n c l u d i n g   a  h igh  e n e r g y   p l a s t i c i z e r   in  c o m b i n a t i o n   wi th   a  h i g h  

e x p l o s i v e   to  g ive   a  r e l a t i v e l y   slow  burn  r a t e ,   at  burn  s u r f a c e  

76,  and  a  r e l a t i v e l y   h igh  d e t o n a t i o n   r a t e   r e s p o n s i v e   to  i m p a c t  

of  fuze  means  58.  In  the  p r e f e r r e d   embodiment   of  the  i n v e n t i o n ,  

the  d o u b l e - b a s e d   p r o p e l l a n t   which  c o m p r i s e s   compound  74  has  a  

high  energy   p l a s t i c i z e r   in  the  form  of  a  n i t r a t e d   p l a s t i c i z e r ,  

in  c o m b i n a t i o n   w i t h   a  h igh   e x p l o s i v e   in  the  form  of  an  HMX  c r y -  

s t a l l i n e   e x p l o s i v e .  

With  the  s i n g l e   p r o p e l l a n t - e x p l o s i v e   compound  74  of  t h e  

p r e s e n t   i n v e n t i o n   and  as  d e s c r i b e d   above ,   i n i t i a l   b u r n i n g   of  a  

p o r t i o n   of  the  s i n g l e   e x p l o s i v e   compound  at  burn  s u r f a c e   76  i s  

e f f e c t i v e   to  d r i v e   g a s e s   t h r o u g h   e x h a u s t   n o z z l e   a s sembly   46  t o  

r o t a r y   means,  i . e ,   t u r b i n e   26,  of  the   l a u n c h i n g   a p p a r a t u s   d u r i n g  

i n i t i a l   sp inup   of  t he   m i s s i l e   and  d u r i n g   f l i g h t   of  the  m i s s i l e   t o w a r d  

a  t a r g e t .   Fuze  means  58  is   e f f e c t i v e   to  d e t o n a t e   the  r e m a i n d e r  

of  the  s i n g l e   p r o p e l l a n t - e x p l o s i v e   compound  on  s u b s e q u e n t   i m p a c t  

of  the  m i s s i l e   on  t a r g e t   c o n t a c t .   D o t - d a s h   l i n e   82  i n d i c a t e s   a n  

a p p r o x i m a t e   s u r f a c e   of  the   s i n g l e   p r o p e l l a n t - e x p l o s i v e   compound  

a f t e r   "burn  out"  and  d e t o n a t i o n   of  the  m i s s i l e   on  t a r g e t   c o n t a c t .  

I t   can  be  seen  t h a t   c o n s i d e r a b l e   e x p l o s i v e   m a t e r i a l   r e m a i n s   f o r  

d e t o n a t i o n .  

A  p r o p e l l a n t - e x p l o s i v e   compound  composed  as  above  d e s c r i b e d  

would  have  a  burn  r a t e   at   burn  s u r f a c e   76  on  the  o r d e r   of  a p p r o x i m a t e l y  

4,000  f e e t / s e c o n d ,   and  a  d e t o n a t i o n   by  fuze  means  58  on  the  o r d e r   o f  

a p p r o x i m a t e l y   22 ,000   f e e t / s e c o n d .  



Thus,   i t   can  be  seen   t h a t   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  

a  new  and  improved   s p i n - s t a b i l i z e d   s p h e r i c a l   j e t - p r o p e l l e d   m i s s i l e  

which  u t i l i z e s   a  novel   s i n g l e   p r o p e l l a n t - e x p l o s i v e   compound  t o  

e l i m i n a t e   the  s e p a r a t e   r o c k e t   motor   and  p r o p e l l a n t   g r a i n   of  c o n v e n -  

t i o n a l   m i s s i l e   sy s t ems   of  the   c h a r a c t e r   d e s c r i b e d .   The  a c c o m p a n y i n g  

c o n v e n t i o n a l   p a r t s   and  s e p a r a t e   l o a d i n g   o p e r a t i o n s   c o n s e q u e n t l y  

are  e l i m i n a t e d   whereby  the   p r e s e n t   i n v e n t i o n   s i g n i f i c a n t l y   r e d u c e s  

the  e n d - i t e m   c o s t s   of  such  m i s s i l e s .  

I t   w i l l   be  u n d e r s t o o d   t h a t   the  i n v e n t i o n   may  be  e m b o d i e d  

in  o t h e r   s p e c i f i c   forms  w i t h o u t   d e p a r t i n g   from  the  s p i r i t   or  c e n t r a l . .  

c h a r a c t e r i s t i c s   t h e r e o f .   The  p r e s e n t   examples   and  e m b o d i m e n t s ,  

t h e r e f o r ,   are   to  be  c o n s i d e r e d   in  a l l   r e s p e c t s   as  i l l u s t r a t i v e   a n d  

not   r e s t r i c t i v e ,   and  the  i n v e n t i o n   is  not  to  be  l i m i t e d   to  t h e  

d e t a i l s   g iven   h e r e i n .  



1.  In  c o m b i n a t i o n ,   a  s p i n - s t a b i l i z e d   s p h e r i c a l   j e t -  

p r o p e l l e d   m i s s i l e , h a v i n g   an  e x h a u s t   n o z z l e , a n d   an  a p p a r a t u s   f o r  

f a c i l i t a t i n g   l a u n c h i n g   of  s a id   m i s s i l e ,   c o m p r i s i n g :  

s a i d   a p p a r a t u s   i n c l u d i n g   r o t a r y   means  and  means  f o r  

s u p p o r t i n g   s a i d   r o t a r y   means  for   r o t a t i o n   abou t   a  sp in   a x i s  

c o a x i a l   w i th   the  e x h a u s t   n o z z l e   of  s a i d   m i s s i l e ,   and  means  f o r  

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

of  i n i t i a l   s p i n u p ;   a n d  

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

w i t h i n   s a i d   h o u s i n g   in  c o m m u n i c a t i o n   wi th   s a id   e x h a u s t   n o z z l e ,  

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

hav ing   a  burn   s u r f a c e   exposed   in  s a id   p r e s s u r e   chamber ,   and  i m p a c t  

fuze  means  on  s a i d   hous ing   remote   from  s a i d   burn  s u r f a c e   f o r  

d e t o n a t i n g   s a i d   s imple   p r o p e l l a n t - e x p l o s i v e   compound  on  i m p a c t  

of  s a i d   m i s s i l e ;  

whereby   i n i t i a l   b u r n i n g   of  a  p o r t i o n   of  s a i d   s i n g l e  

p r o p e l l a n t - e x p l o s i v e   compound  at  s a i d   burn  s u r f a c e   is   e f f e c t i v e  

to  d r i v e   g a s e s   t h r o u g h   s a i d   e x h a u s t   n o z z l e   to  s a i d   r o t a r y   means  

d u r i n g   s p i n u p   and  d u r i n g   f l i g h t   of  the  m i s s i l e ,   and  s a i d   fuze  means  i s  

e f f e c t i v e   to  d e t o n a t e   the  r e m a i n d e r   of  s a i d   s i n g l e   p r o p e l l a n t -  

e x p l o s i v e   compound  on   s u b s e q u e n t   impac t   of  s a id   m i s s i l e   on  t a r g e t  

c o n t a c t .  

2.  The  c o m b i n a t i o n   of  c l a im   1 , w h e r e i n   s a i d   s i n g l e  

p r o p e l l a n t - e x p l o s i v e   compound  c o m p r i s e s   a  d o u b l e - b a s e d   p r o p e l l a n t  

i n c l u d i n g   a  h igh   energy   p l a s t i c i z e r   in  c o m b i n a t i o n   wi th   a  h i g h  

e x p l o s i v e   to  g ive   a  r e l a t i v e l y   slow  burn  r a t e   and  a  r e l a t i v e l y  

high  d e t o n a t i o n   r a t e .  



3.  The  c o m b i n a t i o n   of  c l a i m   2,  w h e r e i n   s a id   high  e n e r g y  

p l a s t i c i z e r   c o m p r i s e s   a  n i t r a t e d   p l a s t i c i z e r .  

4.  The  c o m b i n a t i o n   of  c l a i m   3,  w h e r e i n   s a id   high  e x p l o s i v e  

c o m p r i s e s   an  HMX  c r y s t a l l i n e   e x p l o s i v e .  

5.  The  c o m b i n a t i o n   of  c l a i m   1,  w h e r e i n   s a i d   s i n g l e  

p r o p e l l a n t - e x p l o s i v e   compound  has  a  burn   r a t e   at  s a i d   burn  s u r f a c e  

on  the  o r d e r   of  a p p r o x i m a t e l y   4,000  f e e t / s e c o n d   and  a  d e t o n a t i o n  

r a t e   on  the  o r d e r   of  a p p r o x i m a t e l y   22 ,000   f e e t / s e c o n d .  

6.  A  s p i n - s t a b i l i z e d   s p h e r i c a l   j e t - p r o p e l l e d   m i s s i l e ,   h a v i n g  

an  e x h a u s t   n o z z l e ,   fo r   use  wi th   a  l a u n c h i n g   a p p a r a t u s   which  i n c l u d e s  

r o t a r y   means  for   r o t a t i n g   s a i d   m i s s i l e   and  r e l e a s e   means  fo r   r e l e a s i n g  

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

a  h o u s i n g ,   a  p r e s s u r e   chamber   w i t h i n   s a i d   hous ing   i n  

c o m m u n i c a t i o n   wi th   s a i d   e x h a u s t   n o z z l e ,   a  s i n g l e   p r o p e l l a n t - e x p l o s i v e  

compound  w i t h i n   s a i d   h o u s i n g   and  h a v i n g   a  bu rn   s u r f a c e   exposed   i n  

s a i d   p r e s s u r e   chamber ,   and  impac t   fuze   means  on  s a i d   h o u s i n g  

r emote   from  s a i d   burn  s u r f a c e  f o r   d e t o n a t i n g   s a i d   s i n g l e   p r o p e l l a n t -  

e x p l o s i v e   compound  on  impac t   of  s a i d   m i s s i l e ;  

whereby  i n i t i a l   b u r n i n g   of  a  p o r t i o n   of  s a i d   s i n g l e   p r o -  

p e l l a n t - e x p l o s i v e   compound  at  s a i d   b u r n   s u r f a c e   i s   e f f e c t i v e   t o  

d r i v e   gases   t h r o u g h   s a i d   e x h a u s t   n o z z l e   to   s a i d   r o t a r y   means  d u r i n g  

s p i n u p   and  d u r i n g   f l i g h t   of  the  m i s s i l e ,   and  s a i d   fuze  means  is  e f f e c -  

t i v e   to  d e t o n a t e   the  r e m a i n d e r   of  s a i d   s i n g l e   p r o p e l l a n t - e x p l o s i v e  

compound  on  s u b s e q u e n t   impac t   of  s a i d   m i s s i l e   on  t a r g e t   c o n t a c t .  



7.  The  m i s s i l e   of  c l a i m   6,  w h e r e i n   sa id   s i n g l e  

p r o p e l l a n t - e x p l o s i v e   compound  c o m p r i s e s   a  d o u b l e - b a s e d   p r o p e l l a n t  

i n c l u d i n g   a  h igh   ene rgy   p l a s t i c i z e r   in  c o m b i n a t i o n   wi th   a  h i g h  

e x p l o s i v e   to  g ive   a  r e l a t i v e l y   slow  burn   r a t e   and  a  r e l a t i v e l y  

high  d e t o n a t i o n   r a t e .  

8.  The  m i s s i l e   of  c l a i m   7,  w h e r e i n   s a id   high  e n e r g y  

p l a s t i c i z e r   c o m p r i s e s   a  n i t r a t e d   p l a s t i c i z e r .  

9.  The  m i s s i l e   of  c l a i m   8,  w h e r e i n   s a id   high  e x p l o s i v e  

c o m p r i s e s   an  HMX  c r y s t a l l i n e   e x p l o s i v e .  

10.  The  m i s s i l e   of  c l a i m   6,  w h e r e i n   sa id   s i n g l e  

p r o p e l l a n t - e x p l o s i v e   compound  has  a  burn   r a t e   at  s a id   burn  s u r f a c e  

on  the  o r d e r   of  a p p r o x i m a t e l y   4 ,000  f e e t / s e c o n d   and  a  d e t o n a t i o n  

r a t e   on  the  o r d e r   of  a p p r o x i m a t e l y   22 ,000   f e e t / s e c o n d .  

11.  A  j e t - p r o p e l l e d   m i s s i l e ,   c o m p r i s i n g :   a  h o u s i n g ,  

an  e x h a u s t   n o z z l e   on  s a id   h o u s i n g ,   a  p r e s s u r e   chamber  w i t h i n  

s a i d   h o u s i n g   in  c o m m u n i c a t i o n   w i t h   s a i d   e x h a u s t   n o z z l e ,   a  s i n g l e  

p r o p e l l a n t - e x p l o s i v e   compound  w i t h i n   s a i d   h o u s i n g   and  hav ing   a  

burn  s u r f a c e   e x p o s e d   in  s a id   p r e s s u r e   chamber ,   and  impac t   f u z e  

means  on  s a i d   h o u s i n g   remote   from  s a i d   burn   s u r f a c e   for   d e t o n a t i n g  

sa id   s i n g l e   p r o p e l l a n t - e x p l o s i v e   compound  on  impact   of  s a i d   m i s s i l e .  

12.  The  m i s s i l e   o f . c l a i m   11,  w h e r e i n   s a id   s i n g l e  

p r o p e l l a n t - e x p l o s i v e   compound  c o m p r i s e s   a  d o u b l e - b a s e d   p r o p e l l a n t  

i n c l u d i n g   a  h igh   ene rgy   p l a s t i c i z e r   in  c o m b i n a t i o n   wi th   a  h i g h  

e x p l o s i v e   to  g ive   a  r e l a t i v e l y   slow  burn   r a t e   and  a  r e l a t i v e l y  

high  d e t o n a t i o n   r a t e .  



13.  The  m i s s i l e   of  c l a i m   12,  w h e r e i n   s a i d   high  e n e r g y  

p l a s t i c i z e r   c o m p r i s e s   a  n i t r a t e d   p l a s t i c i z e r .  

14.  The  m i s s i l e   of  c l a i m   13,  w h e r e i n   s a i d   high  e x p l o s i v e  

c o m p r i s e s   an  HMX  c r y s t a l l i n e   e x p l o s i v e .  

15.  The  m i s s i l e   of  c l a im   12,  w h e r e i n   s a i d   e x p l o s i v e  

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

s a i d   h o u s i n g .  

16.  The  m i s s i l e   of  c l a i m   11,  w h e r e i n   s a i d   s i n g l e  

p r o p e l l a n t - e x p l o s i v e   compound  has  a  burn  r a t e   at  s a i d   burn  s u r f a c e  

on  the   o r d e r   of  a p p r o x i m a t e l y   4 ,000  f e e t / s e c o n d   and  a  d e t o n a t i o n  

r a t e   on  the   o r d e r   of  a p p r o x i m a t e l y   22 ,000   f e e t / s e c o n d .  
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