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A deployable wing  assembly using an  inner wing segment (5)  and  an  outer  wing  segment  (7)  with  the  inner  wing  seg- ment  hinged  longitudinally to the  body of  a  missile,  orthe  like, and  with  the  outer wing  segment  hinged  by  a  pin  (8)  perpen- dicular to the  surface  of the wing  segment  at  the  junction,  and including  deploying  means  and  locking  means  for  both  sec- tions. 



Thi s   i n v e n t i o n   r e l a t e s   t o  a   d e p l o y a b l e   w i n g  

m e c h a n i s m .  

BACKGROUND  9F  THE  INVENTION 

I t   is   a l r e a d y   known  to  have   on  m i s s i l e s ,  

a i r c r a f t   and  s i m i l a r   m e c h a n i s m s ,   w i n g s   w h i c h   c a n  

be  moved  f rom  a  s t o w e d   to  an  a c t i v e   p o s i t i o n   o r  

f rom  a  t r a i l i n g   to  an  e x t e n d e d   p o s i t i o n ,   t h e  

p u r p o s e   g e n e r a l l y   b e i n g   to  a l l o w   the   w i n g s   to  b e  

p o s i t i o n e d   a c c o r d i n g   to  r e q u i r e m e n t s ,   such   as  i n  

the   c a s e   of  navy  p l a n e s   w h e r e   i t   i s   n e c e s s a r y   t o  

f o l d   the   w i n g s   or  in  t he   c a s e   of  h i g h   s p e e d  

a i r c r a f t   whe re   i t   is   n e c e s s a r y   to  use  s w i n g   w i n g s .  

I t   is   t h u s   known  to  so  moun t   the  w i n g s   on  t h e  

f u s e l a g e   or  body  of  a  m i s s i l e   t h a t   t h e y   can  b e  

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



T y p i c a l   e x a m p l e s   of  m o v a b l e   w i n g s   a r e   s h o w n  

in  t h e   f o l l o w i n g   U n i t e d   S t a t e s   n a t e n t s :  

No.  2 , 5 7 2 , 4 2 1   A b e l ,   w h i c h   shows  an  a i r c r a f t  

w i t h   a  f i x e d   s t u b   w ing   s u p p o r t i n g   a  ma in   w i n g  

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

w i n g   to  be  r o t a t e d   t h r o u g h   9 0 °  a n d   t h e n   s w i n g  

b a c k   to  l i e   p a r a l l e l   to   t he   f u s e l a g e .   T h i s  

f o l d i n g   is   no t   p o s s i b l e   in  f l i g h t .  

No.  4 , 0 2 2 , 4 0 3   C h i q u e t ,   w h i c h   u s e s   a  w i n g  

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

p i v o t   and  p r o v i d e d   w i t h   h y d r a u l i c   means   t o  

a l l o w   the   wing   to  be  e x t e n d e d   or  f o l d e d   b a c k   a l o n g  

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

o v e r a l l   w i d t h   when  t h e   a i r c r a f t   moves  a l o n g   a  

n a r r o w   p a t h   when  n o t   a i r b o r n e .  

I t   is   a l s o   known  in  mode rn   h i g h   s p e e d  

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

w i n g s   to  be  s w e p t   b a c k   in  f l i g h t   f o r   g r e a t e r  

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

e x t e n d e d ,   to  a l l o w   r e a s o n a b l y   low  l a n d i n g   s p e e d s .  

No.  1 , 4 8 5 , 1 6 3   B r a u n ,   w h i c h   i s   a  r e l a t i v e l y  

e a r l y   P a t e n t ,   d a t e d   1924 ,   and  has   a  s t u b   w i n g  

m o u n t e d   on  t he   f u s e l a g e   by  means   of  a  h i n g e  

a r r a n g e d   l o n g i t u d i n a l l y   on  the   f u s e l a g e ,   and  h a s  

an  o u t e r   wing   s e c t i o n   j o i n e d   to   i t   by  a  v e r t i c a l  

p i v o t   p i n ,   t h e   o b j e c t   b e i n g   s t a t e d   to  be  to  p r o v i d e  

w i n g s   w h i c h   can  be  f o l d e d   s i m i l a r l y   to  t he   w i n g s  

of   b i r d s .   The  e a r l i e r   s p e c i f i c a t i o n   i n c l u d e s  

b r a c i n g   means   to  c a u s e   b o t h   w i n g s   to  be  p o s i t i o n e d  

s i m i l a r l y .   R e f e r e n c e   i s   a l s o   made  to   t h e   f o l d i n g  

f a c i l i t y   b e i n g   u s e f u l   in  t r a n s p o r t i n g   of  f l y i n g  

m a c h i n e s   and  to   g i v e   i m p r o v i n g   s t o r a g e .  



The  s p e c i f i c a t i o n   a l s o   r e f e r s   to  i n c r e a s i n g  

p o s s i b l e   wing   s p r e a d .   The  h i n g i n g   b o t h   of  t h e  

s t u b   wing   to  t he   f u s e l a g e   and  t he   o u t e r   wing  p o s t  

to  t he   s t u b   w ing   i s   by  s i n g l e   h i n g e   means  n o t  

s u i t a b l e   in  mode rn   m i s s i l e s   and  h i g h   s p e e d  

a i r c r a f t   and  t h e   w i n g s   a r e   no t   s h a p e d   t o  

f a c i l i t a t e   f o l d i n g   a g a i n s t   t he   body  nor   to  f o l l o w  

body  c o n t o u r s ,   and  use   a  s p e c i a l   c o n s t r u c t i o n   w h i c h  

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

w o u l d   n o t   g e n e r a l l y   be  p o s s i b l e .  

OBJECTS  OF  THE  I N V E N T I O N  

I t   is   an  o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   t o  

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

a s s e m b l i e s ,   the   p r i n c i p a l   o b j e c t   b e i n g   to  a l l o w   t h e  

w i n g s   to  f o l d   in  an  e f f e c t i v e   m a n n e r   bu t   to  a l l o w  

the   w i n g s   to  e x t e n d   when  r e q u i r e d   so  t h a t   f o r  

i n s t a n c e   a  m i s s i l e   can  be  e j e c t e d   f rom  a  t u b e   o r  

b a r r e l   and  when  a i r b o r n e   can  have   t he   w i n g s   d e p l o y e d .  

A  f u r t h e r   o b j e c t   is   to  so  a r r a n g e   the   w i n g  

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

m i n i m a l   p r o j e c t i o n   f rom  the   s h e l l   of   t he   m i s s i l e   o r  

f u s e l a g e   to  w h i c h   the   w ing   s t r u c t u r e   i s   a t t a c h e d .  

A  s t i l l   f u r t h e r   o b j e c t   i s   to  p r o v i d e   t h e  

n e c e s s a r y   r i g i d i t y   in  f l i g h t   and  the   a b i l i t y   t o  

c o n t r o l   t he   r a t e   of  d e p l o y m e n t   and  to  a c h i e v e   a  

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

and  to  p r o v i d e   e f f e c t i v e   l o c k i n g   b o t h   when  t h e  

w i n g s   a re   s t o w e d   or  d e p l o y e d .  



SUMMARY  OF  THE  INVENTION 

The  o b j e c t s   of  t h e   p r e s e n t   i n v e n t i o n   a r e  

a c h i e v e d   by  h a v i n g   e a c h   w ing   of  an  a i r b o r n e   m i s s i l e ,  

a i r c r a f t   or  m a r i n e   d e v i c e   a r r a n g e d   to   have   an  i n n e r  

and  an  o u t e r   w i n g   s e g m e n t   c o n n e c t e d   t o g e t h e r   to  b e  

g e n e r a l l y   c o - e x t e n s i v e   when  d e p l o y e d   and  a r r a n g e d   t o  

be  s t o w e d   a g a i n s t   the   s a i d   b o d y ,   f i r s t   h i n g e   m e a n s  

c o n n e c t i n g   an  i n n e r   edge   p o r t i o n   of   t he   i n n e r   w i n g  

s e g m e n t   to  t he   body   a l o n g   a  g e n e r a l l y   l o n g i t u d i n a l l y  

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

c o n n e c t i n g   t he   o u t e r   w ing   s e g m e n t   to  an  edge   p o r t i o n  

of  the   i n n e r   s e g m e n t   r e m o t e   f rom  the   f i r s t   h i n g e  

m e a n s ,   the   s e c o n d   h i n g e   means   b e i n g   d i s p o s e d  

g e n e r a l l y   a t   r i g h t   a n g l e s   to  the   s u r f a c e   of  t h e  

s a i d   i n n e r   and  o u t e r   w ing   s e g m e n t s   a t   t he   s e c o n d  

h i n g e   m e a n s ,   means   to  move  and  h o l d   t h e   i n n e r   w i n g  

s e g m e n t   a n g u l a r l y   a b o u t   t he   f i r s t   h i n g e   means   i n  

r e l a t i o n   to   t h e   b o d y ,   and  means   to   move  and  h o l d  

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

h i n g e   means   in  r e l a t i o n   to  t h e   f i r s t   w ing   s e g m e n t ,  

w h e r e b y   b o t h   w i n g   s e g m e n t s   can  l i e   a d j a c e n t   t o  

t h e   body  or  can  be  d e p l o y e d   o u t w a r d s   to  s e l e c t e d  

p o s i t i o n s .  

I t   w i l l   be  r e a l i s e d   t h a t   t he   i n v e n t i o n ,   a m o n g  
o t h e r   t h i n g s ,   a l l o w s   h i g h l y   m a n o u v r a b l e   g r o u n d   o r  

a i r - l a u n c h e d   c r u i s e   m i s s i l e s   to   be  p r o d u c e d   w h i c h   c a n  
be  l a u n c h e d   f rom  e i t h e r   t u b e s   or  a i r c r a f t   b o m b  

r a c k s   or  bomb  b a y s ,   t he   i n v e n t i o n   a p p l y i n g   a l s o   t o  

t o r p e d o s   or  o t h e r   m a r i n e   d e v i c e s .  



BRIEF  DESCRIPTION  OF  DRAWINGS 

FIGS.   1,  2  and  3  a re   s c h e m a t i c   v i e w s   of  t he   i n v e n t i o n  

as  a p p l i e d   to  an  a i r b o r n e   m i s s i l e ,   FIG.  1  s h o w i n g  

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

m i s s i l e ,   FIG.  2  s h o w i n g   the   i n n e r   wing   s e g m e n t s  

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

in  the   p o s i t i o n   t h e y   o c c u p y   w h e n  f o l d e d   and  FIG.  3 

s h o w i n g   the   m i s s i l e   w i t h   b o t h   the  i n n e r   and  o u t e r  

wing   s e g m e n t s   d e p l o y e d .  

FIG.  4  i s   a  s o m e w h a t   s c h e m a t i c - p a r t   s e c t i o n a l  

v i ew  of  a  t y p i c a l   wing  s t r u c t u r e   w i t h   b o t h   t h e  

o u t e r   and  i n n e r   wing  s e g m e n t s   d e p l o y e d .  

FIG.  5  i s   a  s c h e m a t i c   d e t a i l e d   v iew  s h o w i n g   how 

the   i n n e r   wing   s e g m e n t   is   l o c k e d   when  in  t h e  

d e p l o y e d   p o s i t i o n .  

FIG.  6  is   a  s i d e   e l e v a t i o n   of  a  wing   w i t h   b o t h  

s e g m e n t s   in  t he   d e p l o y e d   p o s i t i o n .  

FIG.  7  i s   a  s i m i l a r   v iew  b u t   w i t h   t he   w i n g  

s e g m e n t s   s e c t i o n e d   on  t h e   p l a n e   of  t he   p i v o t  

b e t w e e n   the   i n n e r   wing   s e g m e n t   and  t he   o u t e r   w i n g  

s e g m e n t .  

FIG.  8  i s   a  s c h e m a t i c   p l a n   s h o w i n g   how  t h e   i n n e r  

wing   s e g m e n t   can  be  d e p l o y e d   by  means  of  a  t o r s i o n  

b a r   in  t he   h i n g e   s h a f t   and  s h o w i n g   how  t h e   o u t e r  

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

FIG.  9  is  a  v iew  s i m i l a r   to  FIG.  4  b u t   s h o w i n g  

how  c a b l e   m e c h a n i s m s   can  be  u s e d   f o r   d e p l o y i n g  
b o t h   the   i n n e r   and  o u t e r   wing  s e g m e n t s .  



FIG.  10  is  a  d e t a i l e d   v i ew  s h o w i n g   how  the   o u t e r  

w i n g   s e g m e n t   can  be  l o c k e d   in  i t s   f o l d e d   p o s i t i o n  

p r i o r   to  i t   b e i n g   u n l o c k e d   and  d e p l o y e d   by  a  c a b l e .  

FIG.   11  i s   a  s c h e m a t i c   f r o n t   e l e v a t i o n   of  a  m i s s i l e  

s h o w i n g   how  the   i n n e r   and  o u t e r   w ing   s e g m e n t s   c a n  

be  l o c a t e d   on  pods   on  two  s i d e s   of  t h e   m i s s i l e   b o d y .  

FIG.  12  is  a  s i m i l a r   v i ew   b u t   s h o w i n g   how  the   w i n g  

s e g m e n t s   can  be  m o u n t e d   on  a d j a c e n t   h i n g i n g   m e a n s .  

FIG.   13  is   a  s i m i l a r   v i ew  b u t   s h o w i n g   the   w i n g  

s e g m e n t s   m o u n t e d   on  a  s i n g l e   h i n g i n g   a x i s .  

FIG.   14  shows  how  t h e   wing   s e g m e n t s   of  FIG.  12 

can  be  g e a r e d   t o g e t h e r   f o r   s i m i l a r   m o v e m e n t ,   a n d  

FIG.   15  shows  how  t he   wing   s e g m e n t s   of  FIG.  13 

can  be  g e a r e d   t o g e t h e r   to  move  s y n c h r o n o u s l y .  

R e f e r r i n g   f i r s t   to  FIGS.   1,  2  and  3  i t   w i l l  

be  s e e n   t h a t   t he   body  1  of  a  m i s s i l e   has   a  c e n t r e  

body   s e c t i o n   2  on  w h i c h   t he   w i n g s   a r e   m o u n t e d   a n d  

has   t he   u s u a l   t a i l   f i n s   3  and  c o n t r o l   s y s t e m   4 .  

The  i n n e r   w i n g   s e g m e n t s   5  a r e   j o i n e d   to  t h e  

c e n t r e   s e c t i o n   2  of   t h e   body  on  a  l o n g i t u d i n a l  

a x i s   6  and ,   as  w i l l   be  s e e n ,   t he   i n n e r   wing   s e g m e n t s  

5  a r e   s h a p e d   to  f i t   to   t he   body   when  t h e i r   f r e e  

e n d s   a re   swung  i n w a r d   a b o u t   t h e   a x i s   6 .  

The  o u t e r   w i n g   s e g m e n t   7  i s   h i n g e d   to  t h e  

o u t e r   p a r t   of  t he   i n n e r   wing  s e g m e n t   5  on  an  a x i s   8 

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

i n n e r   wing  s e g m e n t ,   any  s u i t a b l e   m e c h a n i s m   b e i n g  

u s e d   to  move  the   s e g m e n t s   f rom  a  f o l d e d   to  a  



d e p l o y e d   p o s i t i o n .  

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

w i l l   be  r e f e r r e d   to  by  s i m i l a r   i d e n t i f i c a t i o n  

m e m b e r s .  

FIG.  4  i s   a  t y p i c a l   e x a m p l e   of  how  the   i n n e r  

wing  s e g m e n t   5  and  the   o u t e r   wing  s e g m e n t   7  can  b e  

m o u n t e d   in  r e l a t i o n   to  the   body  2  of  t he   m i s s i l e  

and  in  r e l a t i o n   to  each   o t h e r ,   pods   10  b e i n g   s e c u r e d  

to  t he   body  2  of  t he   m i s s i l e   1,  one  on  e i t h e r   s i d e  

of  t he   b o d y ,   and  t h e s e   pods   c a r r y   a  h o l l o w   s h a f t   11  

a b o u t   w h i c h   the   i n n e r  s e g m e n t s   5  of  t h e   wing   a r e  

o r i e n t a t e d ,   t he   wing   s e g m e n t   i n c l u d i n g   e x t e n d i n g  

h i n g e   m e m b e r s   12  w h i c h   e n c i r c l e   t he   s h a f t   11  a n d  

by  c o - a c t i n g   w i t h   the  pod  a l i g n   the   w i n g  

l o n g i t u d i n a l l y   in  r e s p e c t   to  t h e  p o d s   and  t he   body   1 .  

6 
The  h o l l o w   s h a f t   11  has   in  i t   a  t o r s i o n   b a r   13 

w h i c h   is  f i x e d   a t   t he   end  14  to  t he   pod  and  a t  

t he   end  15  to  t he   i n n e r   wing   s e g m e n t   5  and  t h i s  

t o r s i o n   rod   i s   so  a r r a n g e d   t h a t   when  the   w i n g  

s e g m e n t   5  i s   r e l e a s e d   f rom  a  f o l d e d   p o s i t i o n ,  

t h e   t o r s i o n   member   w i l l   o r i e n t a t e   t he   i n n e r   w i n g  

s e g m e n t   5  a b o u t   t he   s h a f t   11  to  b r i n g   i t   ou t   t o  

i t s   f u l l y   d e p l o y e d   p o s i t i o n .  

The  o u t e r   wing  s e g m e n t   7  has  n e a r   i t s   i n n e r  

end  an  a p e r t u r e   w h i c h   e n g a g e s   a  p i v o t   p in   17,  t h e  

i n n e r   end  of  t h i s   o u t e r   wing   s e g m e n t   7  f i t t i n g   i n t o  

a  r e c e s s   18  in  t he   i n n e r   wing   s e g m e n t   5  so  t h a t   i t  

can  l i e   a l o n g   t he   body  of  t h e   m i s s i l e   in  t h e  

p o s i t i o n   i n d i c a t e d   by  the   d o t t e d   l i n e s   19  in  FIG.  4 

b u t   can  be  d e p l o y e d   o u t w a r d l y   a b o u t   t h e   p i v o t   p i n   17 

when  t h i s   is   r e q u i r e d ,   t he   d e p l o y i n g   f o r c e   b e i n g  

s u p p l i e d   by  means   of  a  c a b l e   20  c o n n e c t e d   to  a n y  



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

21  s e c u r e d   in  t h e   r e c e s s   18  of   the   i n n e r   s e g m e n t   5 

of   t h e   w i n g   and  h a v i n g   i t s   end  r i g i d l y   f i x e d   a t   22 

to  t h e   o u t e r   wing   s e g m e n t   7 .  

The  i n n e r   w ing   s e g m e n t   5  is   l o c k e d   in   i t s  

d e p l o y e d   p o s i t i o n   by  means   of  a  d e t e n t   23  ( s e e  

FIG.   5)  s e c u r e d   to   p i v o t   in  t h e   pod  10  and  i s   l o a d e d  

by  means   of  a  s p r i n g   so  t h a t   as  t he   w i n g   i s  

o u t w a r d l y   d e p l o y e d   by  t h e   t o r s i o n   b a r   13  t h e   f r e e  

end  of  t h e   d e t e n t   23  i s   p o s i t i o n e d   b e h i n d   t h e  

s h o u l d e r   24  a t   t h e   r o o t   of  t h e  i n n e r   w i n g   s e g m e n t  

5  to  t h e n   f i r m l y   h o l d   t h e   wing   s e g m e n t   in   i t s  

d e p l o y e d   p o s i t i o n .  

From  the   f o r e g o i n g   i t   w i l l   be  r e a l i s e d   t h a t  

a  d e v i c e   i s   p r o v i d e d   in  w h i c h   the   i n n e r   w i n g   s e g m e n t  
i s   s u p p o r t e d   f rom  t he   body   2  of  t h e   m i s s i l e   b y  

p o d s   10  w h i c h   c a r r y   a  s h a f t   11  w h i c h   in  t u r n   e n g a g e s  
t h e   r o o t   p a r t   of  t h e   i n n e r   wing   s e g m e n t   5  to  a l l o w  

t h i s   s e g m e n t   to  s w i n g   f rom  a  p o s i t i o n   w h e r e   i t   l i e s  

a g a i n s t   t he   body  of  t he   m i s s i l e   to  a  p o s i t i o n   w h e r e  

i t   i s   e x t e n d e d   as  shown  f o r   i n s t a n c e   in  FIG.  3 

of  t h e   d r a w i n g s   and  i t   w i l l   be  r e a l i s e d   a l s o   t h a t  

when  t e n s i o n   i s   a p p l i e d   to  t h e   c a b l e   20  t he   o u t e r  

w i n g   s e g m e n t   7  w i l l   be  d e p l o y e d   by  s w i n g i n g   a b o u t  

t h e   p i v o t   p in   17  and  can  t h e n   be  h e l d   by  t e n s i o n  

m a i n t a i n e d   on  the   c a b l e   20  or   can  be  l o c k e d   by  o t h e r  

means   as  w i l l   be  u n d e r s t o o d   f rom  a  d e s c r i p t i o n   o f  

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

In  FIG.  6  i s   shown  how  t h e   w i n g s   in  t h e i r  

d e p l o y e d   p o s i t i o n   p r o j e c t   f rom  the   pods   10,  t h e  

i n n e r   w ing   s e g m e n t   5  h a v i n g   the   r e c e s s   18  f o r m e d  

in  i t ,   t h i s   v i ew   s h o w i n g   how  b o t h   the   i n n e r   w i n g  

s e g m e n t   5  and  t he   o u t e r   wing   s e g m e n t   7  can  be  g i v e n  

an  a i r - f o i l   s h a p e .  



In  FIG.  7  i s   shown  p a r t i c u l a r l y   how  the   i n n e r  

p a r t   of  t he   o u t e r   w i n g   s e g m e n t   7  f i t s   i n t o   t he   r e c e s s  

18  in  the   i n n e r   w ing   s e g m e n t   5  and  is   h e l d   by  t h e  

p i v o t   p i n   17  so  t h a t   i t   can  o r i e n t a t e   w i t h i n   t h e  

c a v i t y   to  move  f rom  a  f o l d e d   to  a  d e p l o y e d   p o s i t i o n ,  

t h e   c a b l e   20  b e i n g   shown  by  means  of  w h i c h   the   o u t e r  

wing   s e g m e n t   7  is   d e p l o y e d .  

R e f e r r i n g   now  to  FIG.  8  t h i s   shows  a  f u r t h e r  

m e t h o d   of  d e p l o y i n g   the   o u t e r   wing   s e g m e n t   7 ,  

t he   i n n e r   wing  s e g m e n t   5  b e i n g   a g a i n   s u p p o r t e d   on  

t h e   h o l l o w   s h a f t   11  w h i c h   has  in  i t   t h e   t o r s i o n   b a r  

13  f i x e d   a t   the   end  14  to  t h e   pod  10  and  f i x e d   a t  

t he   end  15  to  the   i n n e r   s e g m e n t   5  of  t h e   wing   s o  

t h a t   a g a i n   the  i n n e r   s e g m e n t   of  the   w i n g   can  b e  

swung  o u t w a r d l y   i n t o   t he   d e p l o y e d   p o s i t i o n ,   u s i n g  

i f   n e c e s s a r y   t he   l o c k i n g   means  of  FIG.  5  to  h o l d   i t  

in  t h a t   p o s i t i o n ,   a l t h o u g h   i t   may  be  s u f f i c i e n t   t o  

h o l d   i t   a g a i n s t   a  s t o p   by  means  of  t he   t o r s i o n   s p r i n g .  

The  o u t e r   w ing   s e g m e n t   h o w e v e r   in  t h i s   form  o f  

t h e   d e v i c e   has  a  t o o t h e d   s e g m e n t   25  w h i c h   i s   e n g a g e d  

by  t o o t h e d   r a c k   26  on  a  c y l i n d e r   27  w h i c h   f i t s   o v e r  

a  h o l l o w   p i s t o n   28  to  w h i c h   p r e s s u r e   f l u i d   can  b e  

s u p p l i e d   by  means   of  a  l i n e   29  to  move  t he   c y l i n d e r  

27  o u t w a r d l y   to  d e p l o y   the   wing  t h r o u g h   t h e  

e n g a g e m e n t   of  t he   r a c k   26  w i t h   the   t o o t h e d   s e g m e n t  
25  on  the   w i n g ,   t he   f l u i d   l i n e   29  in  t h i s   c a s e   b e i n g  

a r r a n g e d   to  form  a  c o n t r o l   v a l v e   30  w h i c h   is   s o  

a r r a n g e d   t h a t   p r e s s u r e   f l u i d   f rom  t he   l i n e   31  e n t e r s  

the   c a v i t y   of  t h e   p a r t   32  of  the   h o l l o w   s h a f t  

w h i c h   r e g i s t e r s   w i t h   the   l i n e   29  o n l y   when  t h e  

i n n e r   s e g m e n t   of  t he   wing   5  is  f u l l y   e x t e n d e d   t o  

a l l o w   a  f low  of  p r e s s u r e   f l u i d   to  the   c y l i n d e r   27  t o  

t h e n   d e p l o y   the   o u t e r   s e g m e n t   of  t he   wing   7 .  



R e f e r r i n g   now  to  FIG.   9  w h e r e   a  d i f f e r e n t  

fo rm  of  m e c h a n i s m   is   shown  f o r   d e p l o y i n g   the   w i n g  

s e g m e n t s   5  and  7,  t he   pods   10  a g a i n   c a r r y   t h e  

h o l l o w   s h a f t   11  by  means   of  w h i c h   t he   i n n e r   s e g m e n t s  

5  of  t h e   w i n g   a re   o r i e n t a t a b l e   a b o u t   t h e   p o d s ,   b u t  

in  t h i s   c a s e   t he   wing   s e g m e n t s   5  a r e   p r o v i d e d   w i t h  

t he   c y l i n d r i c a l   p o r t i o n s   35  w h i c h   a r e   i n t e r - c o n n e c t e d  

by  a  c a b l e   36  w h i c h   p a s s e s   a r o u n d   t he   c y l i n d r i c a l  

s e c t i o n   35  in  a  " c r o s s e d - b e l t "   r e l a t i o n s h i p ,   t h e  

c a b l e   36  b e i n g   l o c k e d   to  t h e   c y l i n d r i c a l   s e c t i o n s   35 

a t   an  a p p r o p r i a t e   p o s i t i o n   so  t h a t   no  s l i p   o c c u r s  

so  t h a t   by  t h i s   m e c h a n i s m   t h e   two  i n n e r   w ing   s e c t i o n s  

5  a r e   c a u s e d   to   move  s i m i l a r l y   so  t h a t   t he   w i n g s   a r e  

s i m u l t a n e o u s l y   f o l d e d   or  s i m u l t a n e o u s l y   d e p l o y e d  

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

M o v e m e n t   of  t he   i n n e r   wing   s e g m e n t s   5  i s  

a c h i e v e d   by  means   of  a  p a i r   of  c a b l e s   38  w h i c h  

a l s o   p a s s   a r o u n d   t h e   c y l i n d r i c a l   s e c t i o n s   35  of  e a c h  

i n n e r   w ing   s e g m e n t   5  and  a g a i n   a r e   l o c k e d   to   e n s u r e  

t h a t   t h e r e   i s   no  m o v e m e n t   of  t he   c a b l e s   38  in   r e l a t i o n  

to  t h e   c y l i n d r i c a l   s e c t i o n s   35,  t h e s e   two  c a b l e s   38  

p a s s i n g   a r o u n d   g u i d e   r o l l e r s   39  and  b e i n g   j o i n e d   t o  

t h e   o u t e r   end  of  a  p i s t o n   40  of  a  h y d r a u l i c   r a m  

c y l i n d e r   4 1 .  

The  p i s t o n   40  i s   in   t h e   e x t e n d e d   p o s i t i o n  

when  t h e   i n n e r   s e g m e n t s   5  of  t he   w i n g s   a r e   in  t h e i r  

f o l d e d   or  s t o w e d   p o s i t i o n   a g a i n s t   t he   b o d y ,   b u t  

when  h u d r a u l i c   f l u i d   is  s u p p l i e d   by  any  s u i t a b l e  

means   to   t h e   c y l i n d e r   41,  t h e   p i s t o n   40  i s  

r e t r a c t e d   to   move  t h e   i n n e r   wing   s e g m e n t s   5  i n t o  

t h e i r   d e p l o y e d   p o s i t i o n .  

By  m a i n t a i n i n g   t h e   p r e s s u r e   in  t he   c y l i n d e r  
41  t h e   s e g m e n t s   a re   t h e n   l o c k e d   in  t h e i r   d e p l o y e d  

p o s i t i o n .  



Each  o u t e r   wing  s e g m e n t   5  is  s i m i l a r l y   m o v e d  

a b o u t   i t s   p i v o t   p in   17  by  a  c a b l e   44  a t t a c h e d   t o  

t h e   wing  s e g m e n t   a t   45  and  e x t e n d i n g   a r o u n d   a  p u l l e y  

46  i n t o   t he   h o l l o w   s h a f t   11  and  e x t e n d i n g   down  t h a t  

s h a f t   to  p a s s   a r o u n d   a  p u l l e y   47  to   be  j o i n e d   t o  

t he   p i s t o n   48  of  a  c y l i n d e r   49,  t h e   a r r a n g e m e n t  

b e i n g   such   t h a t   when  the   w i n g s   a r e   f o l d e d   t he   p i s t o n  

48  i s   in  i t s   i n w a r d   p o s i t i o n .   When  i t   is  d e s i r e d  

to  d e p l o y   the   wing  s e g m e n t s   7,  p r e s s u r e   f l u i d   i s  

a p p l i e d   to  t he   c y l i n d e r   49  to  f o r c e   t h e   p i s t o n   48 

o u t w a r d l y   to  p u l l   on  the   c a b l e s   44  to  o r i e n t a t e   t h e  

wing  s e g m e n t   7  a b o u t  t h e   p i v o t . p i n   17  i n t o   t h e  

d e p l o y e d   p o s i t i o n .  

In  FIG.   10  is  shown  how  by  u s i n g   a  d e t e n t   50 

p i v o t t e d   at   51  to  the   i n n e r   wing  s e g m e n t   5  a n d  

l o a d e d   i n t o   a c t i o n   by  means  of  a  s p r i n g   52,  t he   end  o f  

t h e   d e t e n t   50  is   p o s i t i o n e d   in  a  n o t c h   53  to   l o c k  

t he   wing  s e g m e n t   in  i t s   f o l d e d   p o s i t i o n ,   bu t   b y  

h a v i n g   t he   c a b l e   44  p a s s i n g   b e n e a t h   t h e   f r e e   end  o f  

t h e   d e t e n t   50  as  shown  in  FIG.   10,  t h e   f i r s t   p u l l   o n  

t he   c a b l e   44  by  t he   p i s t o n   48  d i s l o d g e s   t he   d e t e n t  

f rom  the   n o t c h   53  and  c o n t i n u e d   p u l l   t h e n   h o l d s  

the   d e t e n t   50  in  t he   p o s i t i o n   shown  in  FIG.  9  a n d  

a l l o w s   t he   wing   to  be  d e p l o y e d   to  i t s   m a x i m u m  

p o s i t i o n .  

I t   w i l l   be  r e a l i s e d   t h a t   t h e   form  of  c o n t r o l  

d e s c r i b e d   in  t he   p r e c e d i n g   f i g u r e s   can   be  v a r i e d  

a c c o r d i n g   to  r e q u i r e m e n t s .  

In  FIG.  11  is   shown  d i a g r a m a t i c a l l y   how  t h e  

i n n e r   wing  s e g m e n t s   5  a r e   c o n n e c t e d   to  pods  10 

d i s p o s e d   on  e i t h e r   s i d e   of  t h e   body   2  of  t he   m i s s i l e ,  

and  by  the   d o t t e d   l i n e   is   i n d i c a t e d   how  the   i n n e r  

wing  s e g m e n t   5  f o l d s   a g a i n s t   t h e   body  2,  t he   o u t e r  



wing  s e g m e n t   7  b e i n g   shown  d e p l o y e d .   When  n o t  

d e p l o y e d ,   t h e   o u t e r   wing   s e g m e n t   p r o j e c t s   b a c k ,   o r  

i t   may  p r o j e c t   f o r w a r d l y ,   to  be  a l o n g   t h e   body  o f  

the   m i s s i l e .  

G e n e r a l l y   t h a t   i s   t he   p o s i t i o n   of  t he   pods   a s  

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

r e a l i s e d   t h a t   t h e   a t t a c h m e n t   can  be  o t h e r w i s e  

a r r a n g e d   as  i s   shown  in   FIG.  12  w h e r e   a  s i n g l e   p o d  

55  is  u s e d   a t   t h e   t op   of  the   body  to   s u p p o r t   a  p a i r  

of  s h a f t s   11  w h i c h   a g a i n   c a r r y   t h e   i n n e r   s e g m e n t s   5 

of  t he   w i n g s   w h i c h   in  t u r n   c a r r y   t h e   o u t e r   s e g m e n t   7 .  

I n s t e a d   of  u s i n g   two  pods   w i t h   a  s h a f t   11  i n  

e a c h ,   or  u s i n g   a  s i n g l e   pod  as  55  w i t h   two  s h a f t s   1 1  

d i s p o s e d   t h e r e i n ,   i t   i s   p o s s i b l e   to  use   a  s i n g l e  

s h a f t   11  e n g a g i n g   a  s i n g l e   pod  56  and  in  t h i s   c a s e  

a g a i n   t h e   i n n e r   w i n g   s e g m e n t s   5  e n g a g e   t he   s h a f t   11  a n d  

a g a i n   f o l d i n g   of  t h e   i n n e r   s e c t i o n s   5  of  t h e   w i n g  

t a k e s   p l a c e   a g a i n s t   t h e   body   2  of   t h e   m i s s i l e ,   a s  

shown  in  d o t t e d   l i n e s ,   t h e   r o o t s   of   t h e   i n n e r   w i n g  
s e c t i o n s   b e i n g   a p p r o p r i a t e l y   d e s i g n e d   to   form  h i n g e  

members   w h i c h   e n g a g e   t h e   s h a f t   11  in   an  i n t e r l e a v e d  

r e l a t i o n s h i p .   T h i s   can   be  a c h i e v e d   by  a p p r o p r i a t e l y  

r e d u c i n g   t h e   w i d t h   of  t he   h i n g e   member s   shown  in   FIG.   4 

so  t h a t   t h e y   can  be  i n t e r l e a v e d .  

The  m e c h a n i s m   f o r   o p e r a t i n g   t h e   i n n e r   w i n g  

s e g m e n t s   5  to  move  in   u n i s o n   in  t h e   f o r m s   shown  i n  

FIGS.   12  and  13  can  be  as  shown  in  FIGS.   14  and  1 5 ,  

the   i n n e r   wing   s e g m e n t s   5  in  the   c a s e   of  FIG.  14 

h a v i n g   t o o t h e d   s e g m e n t s   58  and  59  w h i c h   i n t e r -  

e n g a g e   so  t h a t   b o t h   wing  s e g m e n t s   5  m u s t   m o v e  

t o g e t h e r   when  b e i n g   d e p l o y e d   f rom  t he   f o l d e d   p o s i t i o n  

or  when  f o l d i n g .  



In  t h e   c a s e   of  FIG.  15  the   wing  s e g m e n t   o n  

one  s i d e   is  c o n n e c t e d   to  a  b e v e l   p i n i o n   61  w h i l e  

the   wing  s e c t i o n   on  t he   o t h e r   s i d e   is   c o n n e c t e d   t o  

t h e   b e v e l   p i n i o n   62  and  t h e s e   two  p i n i o n s   a r e  

i n t e r c o n n e c t e d   by  a  b e v e l   w h e e l   63  d i s p o s e d   as  s h o w n  

so  t h a t   when  t h e   b e v e l   w h e e l   63  is   r o t a t e d ,   t h e  

two  t o o t h e d   s e g m e n t s   61  and  62  move  in  o p p o s i t e  

d i r e c t i o n   to   c a u s e   t he   i n n e r   wing   s e g m e n t s   5  t o  

s i m i l a r l y   move  o p p o s i t e l y .  

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

in  t he   s t r u c t u r e s   f o r   mov ing   t h e   wing   s e g m e n t s   i s  

p o s s i b l e   w i t h i n   t he   s p i r i t   of  t h i s   i n v e n t i o n   a n d  

i t   w i l l   be  r e a l i s e d   a l s o   t h a t   e l e c t r i c a l   c o n t r o l  

of  t he   w ing   s e g m e n t s   i s   p o s s i b l e   b u t   such   v a r i a t i o n s  

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

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

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

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

way  can  have   t h e   i n n e r   wing  s e g m e n t s   5  f o l d e d   to  l i e  

a l o n g   t h e   body  b u t   h i n g e d   to  e i t h e r   e x t e n d   u p w a r d l y  

or  d o w n w a r d l y   f rom  t he   l o n g i t u d i n a l   f o r e   and  a f t   a x i s  

of  t he   body  a c c o r d i n g   to  t he   p o s i t i o n   of  t h e   b e a r i n g  

m o u n t s ,   and  when  the   i n n e r   wing  s e g m e n t   on  each   s i d e  

is  f o l d e d   i n ,   t h e   o u t e r   wing  s e g m e n t ,   w h i c h   e x t e n d s  

g e n e r a l l y   in   t he   same  p l a n e   as  t he   i n n e r   wing  s e g m e n t  

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

r e a r w a r d l y ,   so  t h a t   in  a  f r o n t a l   v i ew  the   d e p l o y a b l e  

wing  s t r u c t u r e   f i t s   to   t he   body  to   g i v e   l i t t l e  

i n c r e a s e   in   f r o n t a l   a r e a ,   m a k i n g   i t   p o s s i b l e   t o  

mount   t he   m i s s i l e   in  a  t u b e   f rom  w h i c h   i t   can  b e  

d i s c h a r g e d   by  known  means  and  t h u s   m a k i n g   i t   p o s s i b l e  

to  have   a  d e v i c e   w h i c h   can  be  f i r e d   from  a  t u b e   o r  

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

r e q u i r e d   t i m e .  



The  d i m e n s i o n s   of  t he   w i n g s   w i l l   be  d e p e n d e n t  

on  t h e   w e i g h t   to  be  c a r r i e d   and  t h e   f l u i d   m e d i u m  

in  w h i c h   t h e   d e v i c e   is  u s e d ,   and  i t   w i l l   be  r e a l i s e d  

t h a t   p a r t i c u l a r l y   t h e   i n n e r   wing   s e g m e n t s   can  b e  

g i v e n   a  c u r v a t u r e   so  t h a t   t h e y   l i e   n e a t l y   a l o n g  

the   body   o f - t h e   d e v i c e ,   and  as  t he   o u t e r   w i n g  

s e g m e n t s   a r e   a  sw ing   wing  w h i c h   p r o j e c t s   ou t   f r o m  

the   i n n e r   wing   s e g m e n t   and  does   n o t   have   to  b e  

r e t r a c t e d   i n t o   t h e   i n n e r   wing  s e g m e n t ,   much  g r e a t e r  

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

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

o u t e r   wing   s e g m e n t s   a re   r e f e r r e d   t o ,   i t   w i l l   b e  

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

p i v o t e d   to   t h e   f i r s t   o u t e r   wing  s e g m e n t ,   and  s o  

on,  and  a l s o   more   t h a n   two  s e t s   of  w i n g s   c o u l d   b e  

u s e d .  



1.  A  d e p l o y a b l e   wing   a s s e m b l y   f o r   a i r b o r n e  

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

a  body  h a v i n g   w i n g s   t h e r e o n ,   c h a r a c t e r i s e d   in   t h a t  

e a c h   wing  c o m p r i s e s   an  i n n e r   and  an  o u t e r   w i n g  

s e g m e n t   c o n n e c t e d   t o g e t h e r   to  be  g e n e r a l l y   c o -  

e x t e n s i v e   when  d e p l o y e d ,   and  a r r a n g e d   to  be  s t o w e d  

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

an  i n n e r   edge   p o r t i o n   of  t he   s a i d   i n n e r   wing  s e g m e n t  

to  s a i d   body  a l o n g   a  g e n e r a l l y   l o n g i t u d i n a l l y  

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

c o n n e c t i n g   the   o u t e r   wing  s e g m e n t   to   an  edge   p o r t i o n  

of  t h e   s a i d   i n n e r   s e g m e n t   r e m o t e   from  t he   s a i d   f i r s t  

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

g e n e r a l l y   at   r i g h t   a n g l e s   to  the   s u r f a c e   of  t he   s a i d  



i n n e r   and  o u t e r   wing   s e g m e n t s   a t   t h e   s a i d   s e c o n d  

h i n g e   m e a n s ,   means   to  move  and  h o l d   s a i d   i n n e r  

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

means   in  r e l a t i o n   to  t h e   s a i d   b o d y ,   and  means   to  m o v e  

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

s a i d   s e c o n d   h i n g e   means  in  r e l a t i o n   to   t h e   s a i d  

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

l i e   a d j a c e n t   t he   s a i d   body  or  can  be  d e p l o y e d   t o  

s e l e c t e d   p o s i t i o n s .  

2.  A  d e p l o y a b l e   wing   a s s e m b l y   a c c o r d i n g  

to  C l a i m   1  w h e r e i n   t h e   s a i d   i n n e r   wing   s e g m e n t   i s  

s h a p e d   to  f o l d   a g a i n s t   t he   s a i d   body   when  s t o w e d ,  

and  t h e   s a i d   o u t e r   wing   s e g m e n t   i s   s h a p e d   t o  

e x t e n d   a l o n g   t h e   s a i d   body  when  b o t h   s a i d   w i n g  

s e g m e n t s   a re   s t o w e d .  

3.  A  d e p l o y a b l e   wing  a s s e m b l y   a c c o r d i n g  

to  C l a i m   1  w h e r e i n   e a c h   s a i d   i n n e r   w i n g   s e g m e n t  

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

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

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

s a i d   wing   s e g m e n t s   to  be  p o s i t i o n e d   on  o p p o s i t e  

s i d e s   of  t he   s a i d   b o d y ,   and  w h e r e i n   t h e   s a i d   i n n e r  

w ing   s e g m e n t s   a r e   i n t e r c o n n e c t e d   by  c o u p l i n g   m e a n s  

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

4.  A  d e p l o y a b l e   wing  a s s e m b l y   a c c o r d i n g  

to  C l a i m   3  w h e r e i n   e a c h   s a i d   o u t e r   w i n g   s e g m e n t   i s  

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

s e g m e n t   and  t h e   s a i d   o u t e r   wing  s e g m e n t s   a r e  

i n t e r c o n n e c t e d   by  c o u p l i n g   means  to  m o v e  

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



5.  A  d e p l o y a b l e   wing  a s s e m b l y   a c c o r d i n g  

to  C l a i m   3  w h e r e i n   a  p a i r   of  h i n g e   s h a f t s   a r e  

p o s i t i o n e d   one  on  each   s i d e   of  t he   s a i d   b o d y ,   e a c h  

c o n n e c t e d   to  an  a s s o c i a t e d   i n n e r   wing  s e g m e n t .  

6.  A  d e p l o y a b l e   wing   a s s e m b l y   a c c o r d i n g   t o  

C l a i m   3  w h e r e i n   a  s i n g l e   h i n g e   s h a f t   m e d i a l   on  t h e  

s a i d   body  s u p p o r t s   a  p a i r   of  i n n e r   w ing   s e g m e n t s  

a r r a n g e d   to   be  o p p o s i t e l y   p r o j e c t i n g .  

7.  A  d e p l o y a b l e   wing   a s s e m b l y   a c c o r d i n g  

to  C l a i m   1  w h e r e i n   at  l e a s t   t h e   s a i d   i n n e r   w i n g  

s e g m e n t s   a re   l o a d e d   to  d e p l o y   when  r e l e a s e d   f r o m  

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

8.  A  d e p l o y a b l e   wing   a s s e m b l y   a c c o r d i n g  

to  C l a i m   7  w h e r e i n   each   s a i d   i n n e r   wing   s e g m e n t   i s  

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

to  t h e   s a i d   b o d y ,   and  s a i d   h i n g e   s h a f t   i n c l u d e s   a  

t o r s i o n   ba r   a t t a c h e d   a t   one  p a r t   to  t he   s a i d   b o d y  

and  at   a  r e m o t e   p a r t   to  t h e   s a i d   i n n e r   w ing   s e g m e n t  

w h e r e b y   to  l o a d   t he   s a i d   wing   t o w a r d   the   d e p l o y e d  

p o s i t i o n .  

9.  A  d e p l o y a b l e   w i n g   a s s e m b l y   a c c o r d i n g  

to  C l a i m   1  w h e r e i n   the   s a i d   i n n e r   wing   s e g m e n t  

i n c l u d e s   h i n g e   members   a l o n g   one  edge   p o r t i o n ,  

and  by  at  l e a s t   a  h i n g e   s h a f t   s u p p o r t e d   on  s a i d  

body  to  e n g a g e   at   l e a s t   the   h i n g e   members   of  o n e  

s a i d   i n n e r   wing  s e g m e n t ,   c h a r a c t e r i s e d   in  t h a t  

t h e   s a i d   h i n g e   s h a f t   is   a r r a n g e d   to  t r a n s m i t   t h r o u g h  

i t   m o t i o n   to  o r i e n t a t e   t he   s a i d   o u t e r   w ing   s e g m e n t  

w h i c h   is  a s s o c i a t e d   w i t h   t h a t   i n n e r   wing  s e g m e n t .  



10.  A  d e p l o y a b l e   w i n g   a s s e m b l y   a c c o r d i n g  

to  C l a i m   9  c h a r a c t e r i s e d   in  t h a t   t he   s a i d   h i n g e  

s h a f t   i s   h o l l o w   and  a r r a n g e d   to   h a v e   t h e   m o t i o n -  

t r a n s m i t t i n g   means   p a s s   t h r o u g h   the   s a i d   h o l l o w .  

11.  A  d e p l o y a b l e   w i n g   a s s e m b l y   a c c o r d i n g  

to  C l a i m   1  w h e r e i n   t h e   s a i d   f i r s t   h i n g e   m e a n s  

c o m p r i s e   h i n g e   m e m b e r s   a l o n g   one  edge   p o r t i o n   o f  

t h e   s a i d   i n n e r   w i n g   s e g m e n t   e n g a g i n g   a  h i n g e   s h a f t  

f o r   t h a t   wing   s e g m e n t   s u p p o r t e d   on  t h e   s a i d   b o d y ,  

and  w h e r e i n   t he   s a i d   s e c o n d   h i n g e   means   c o m p r i s e  

a  p i v o t   p i n   e n g a g i n g   b o t h   t h e   s a i d   i n n e r   w i n g  

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

by  means  r o t a t i o n a l l y   i n t e r c o n n e c t i n g   s a i d   i n n e r  

w ing   s e g m e n t s   d i s p o s e d   on  o p p o s i t e   s i d e s   of  t h e  

s a i d   body  to  s i m i l a r l y   o r i e n t a t e   t h e   s a i d   i n n e r  

w i n g   s e g m e n t s   a b o u t   t h e   s a i d   h i n g e   s h a f t s ,   a n d  

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

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

t h r o u g h   t he   s a i d   i n n e r   w i n g   s e g m e n t s   to   s i m i l a r l y  

o r i e n t a t e   t he   s a i d   o u t e r   w i n g   s e g m e n t s   a b o u t   t h e  

s a i d   p i v o t   p i n s .  

12.  A  d e p l o y a b l e   w i n g   a s s e m b l y   a c c o r d i n g  

to  C l a i m   11  c h a r a c t e r i s e d   in   t h a t   t h e   s a i d   i n t e r -  

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

w h i c h   c a u s e   t he   s a i d   i n n e r   w ing   s e g m e n t s   and  t h e  

s a i d   o u t e r   w ing   s e g m e n t s   to  d e p l o y   f rom  a  s t o w e d  

p o s i t i o n .  

13.  A  d e p l o y a b l e   w i n g   a s s e m b l y   a c c o r d i n g  

t o   C l a i m   12  c h a r a c t e r i s e d   by  means   to  l o c k   t h e  

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

when  the   s a i d   o p e r a t i n g   means   a r e   a c t u a t e d .  



14.  A  d e p l o y a b l e   w ing   a s s e m b l y   a c c o r d i n g  

to  C l a i m   11  c h a r a c t e r i s e d   by  c a b l e s   w h i c h   form  t h e  

r o t a t i o n a l l y   i n t e r c o n n e c t i n g   means   f o r   t he   i n n e r  

wing   s e g m e n t s   and  w h i c h   c o n n e c t   t he   i n n e r   w i n g  

s e g m e n t s   to   a c t u a t i n g   means   w h i c h   d e p l o y   the   s a i d  

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

c o n n e c t   t he   o u t e r   wing   s e g m e n t s   to  a c t u a t i n g  

means   w h i c h   d e p l o y   the   s a i d   o u t e r   wing   s e g m e n t s .  

15.  A  d e p l o y a b l e   w i n g   a s s e m b l y   a c c o r d i n g  

to  C l a i m   14  c h a r a c t e r i s e d   in  t h a t   t h e   s a i d   c a b l e s  

w h i c h   c o n n e c t   t he   o u t e r   w ing   s e g m e n t s   to   t h e  

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

to  a c t u a t i n g   means  d i s p o s e d   in  t he   s a i d   b o d y .  

16.  A  d e p l o y a b l e   w i n g   a s s e m b l y   a c c o r d i n g  

to  C l a i m   11  c h a r a c t e r i s e d   by  f l u i d   o p e r a t e d   d r i v e  

means   c o u p l e d   to  t he   s a i d   i n n e r   w ing   s e g m e n t s   a n d  

to  t he   s a i d   o u t e r   wing  s e g m e n t s   and  means   in  t h e  

s a i d   body   to  a c t u a t e   t he   s a i d   f l u i d   o p e r a t e d   d r i v e  

m e a n s .  

17.  A  d e p l o y a b l e   w i n g   s e g m e n t   a c c o r d i n g  

to  C l a i m   11  c h a r a c t e r i s e d   in   t h a t   t he   s a i d   f i r s t  

h i n g e   means   have   t he   s a i d   h i n g e   s h a f t   c a r r i e d   i n  

pods   on  the   s a i d   b o d y .  
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