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Qa)  Bomb  arming  delay  arrangement. 
@  An  arrangement  (2)  for  the  delayed  arming  of  a  bomb 
comprises:  a  body  (4)  having  in  flow  series  a  plurality  of 
passages  (6,9,12)  and  chambers  (8,10,18),  the  first  passage 
(6)  in  the  series  being  arranged  to  receive  a  pneumatic  arm 
signal,  and  the  passages  and  the  chambers  being  so  dimen- 
sioned  as  to  delay  for  a  predetermined  time  the  production  in 
the  last  chamber  (18)  of the  pneumatic  arm  signal  received  at 
the  first  passage;  and  arming  means  (16, 22-32)  responsive  to 
the  pneumatic  arm  signal  produced  in  the  last  chamber  for 
arming  the  bomb. 



FIELD  OF  INVENTION 

T h i s   i n v e n t i o n   r e l a t e s   to  a r r a n g e m e n t s   f o r   t h e  

d e l a y e d   a r m i n g   of  b o m b s .  

BACKGROUND  OF  INVENTION 

T y p i c a l l y ,   in  a i r b o r n e   bomb  d e l i v e r y   a  bomb  i s  

e q u i p p e d   w i t h   an  i m p a c t   f u z e   and  in  o r d e r   to  a l l o w   a  s a f e  

s e p a r a t i o n   b e t w e e n   t he   bomb  and  the   a i r c r a f t   f rom  wh ich   i t  

is  d e l i v e r e d ,   the   bomb  is  e q u i p p e d   w i t h   a  " h o l d - o f f "   d e l a y  

t i m e r   w h i c h   d e l a y s   t he   a r m i n g   of  the   bomb  f u z e   f o r   a 

p r e d e t e r m i n e d   t ime   a f t e r   t he   bomb  l e a v e s   t he   a i r c r a f t .  

C o n v e n t i o n a l l y ,   t i m i n g   of  t he   h o l d - o f f   d e l a y   i s  

p e r f o r m e d   by  e l e c t r o n i c   or  m e c h a n i c a l   m e a n s .   E l e c t r o n i c  

t i m e r s   s u f f e r   f rom  t h e   d i s a d v a n t a g e   t h a t   t h e y   r e q u i r e   a n  
a d d i t i o n a l   power   s o u r c e   to  o p e r a t e   and  m e c h a n i c a l   t i m e r s  

( e . g .   c l o c k w o r k   m e c h a n i s m s ) ,   a l t h o u g h   r e q u i r i n g   no  
a d d i t i o n a l   power   s o u r c e ,   a r e   a  c o m p r o m i s e   b e t w e e n  

c h e a p n e s s   and  r e l i a b i l i t y .  

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

an  a r r a n g e m e n t   f o r   t he   d e l a y e d   a r m i n g   of  a  bomb  in  w h i c h  

t he   a b o v e - m e n t i o n e d   d i s a d v a n t a g e s   may  be  o v e r c o m e ,   or  a t  

l e a s t   a l l e v i a t e d .  

BRIEF  SUMMARY  OF  INVENTION 

In  a c c o r d a n c e   w i t h   t he   i n v e n t i o n   an  a r r a n g e m e n t   f o r  

the   d e l a y e d   a r m i n g   of  a  bomb  c o m p r i s e s :   a  body  h a v i n g   i n  



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

s i g n a l ,   and  a t   l e a s t   one  c h a m b e r ,   the   f i r s t   p a s s a g e   a n d  

t h e   c h a m b e r   b e i n g   so  d i m e n s i o n e d   as  to  d e l a y   f o r   a 

p r e d e t e r m i n e d   t i m e   t h e   p r o d u c t i o n   in  t he   c h a m b e r   of  t h e  

p n e u m a t i c   arm  s i g n a l   r e c e i v e d   a t   t he   f i r s t   p a s s a g e ;   a n d  

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

c h a m b e r   f o r   a r m i n g   t h e   b o m b .  

BRIEF  DESCRIPTION  OF  DRAWINGS 

One  bomb  a r m i n g   d e l a y   a r r a n g e m e n t   in  a c c o r d a n c e   w i t h  

t h e   i n v e n t i o n   w i l l   now  be  d e s c r i b e d ,   by  way  of  e x a m p l e  

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

shows  a  c r o s s - s e c t i o n a l   v i ew   of  t h e   a r r a n g e m e n t .  

DETAILED  DESCRIPTION  OF  EXAMPLE  OF  INVENTION 

R e f e r r i n g   to  t he   d r a w i n g ,   t h e   a r r a n g e m e n t   2  i n c l u d e s  

a  body  4.  The  body  d e f i n e s   w i t h i n   i t ,   in  f l o w   s e r i e s ,   a 
f i r s t   p a s s a g e   6,  a  f i r s t   c h a m b e r   8,  a  s e c o n d   p a s s a g e   9,  a 

s e c o n d   c h a m b e r   10  and  a  t h i r d   p a s s a g e   12.  The  p a s s a g e   1 2  

is   c o n n e c t e d   to   a  t h i r d   c h a m b e r   14  d e f i n e d   w i t h i n   t h e   b o d y  

4.  The  c h a m b e r   14  i s   d i v i d e d   by  a  m o v a b l e   d i a p h r a g m   16  

i n t o   a  f i r s t   p o r t i o n   18  w h i c h   c o m m u n i c a t e s   w i t h   t he   t h i r d  

p a s s a g e   12  and   a  s e c o n d   p o r t i o n   2 0 .  

The  d i a p h r a g m   16  has  f i x e d   t h e r e t o   a  p i s t o n   22  w h i c h  

e x t e n d s   o u t   of  t h e   c h a m b e r   14.   The  end  of  t h e   p i s t o n   2 2  

r e m o t e   f r o m   t h e   c h a m b e r   14  a c t s   on  one  end  of  a  l e v e r   24  

w h i c h   i s   b i a s e d   t o w a r d s   t h e   p i s t o n   22  by  a  c o m p r e s s i o n  

s p r i n g   26.   The  l e v e r   is   a t t a c h e d   at  i t s   m i d d l e   to  a  p i v o t  

28.  The  end  of  t h e   l e v e r   24  r e m o t e   f rom  t he   p i s t o n   22  i s  

p r o v i d e d   w i t h   a  f o r m a t i o n   30  in  w h i c h   an  a c t u a t i n g   m e m b e r  

32  l o c a t e s .  



In  use  the   body  4  is  h o u s e d   w i t h i n   a  bomb  and  t h e  

f i r s t   p a s s a g e   6  i s   c o n n e c t e d   to  a  f o r w a r d   f a c i n g   p i t o t  

t u b e   34  in  an  e x t e r i o r   wa l l   36  of  t h e   bomb,  and  the   s e c o n d  

p o r t i o n   20  of  t he   c h a m b e r   14  is   c o n n e c t e d   to  the   e x t e r i o r  

of  t he   bomb  v ia   a  f o u r t h   p a s s a g e   3 8 .  

When  t he   bomb  is   l a u n c h e d   t h e   s e c o n d   p o r t i o n   20  o f  

t he   c h a m b e r   14  a s s u m e s   the   a m b i e n t   s t a t i c   p r e s s u r e   o u t s i d e  

of  the   bomb,  and  t he   t o t a l   p r e s s u r e   ( i . e .   s t a t i c   a n d  

d y n a m i c )   s e n s e d   by  the   p i t o t   t u b e   34  is  a p p l i e d   to  t h e  

f i r s t   p a s s a g e   6.  The  i n c r e a s e d   t o t a l   p r e s s u r e ,   due  to  t h e  

b o m b ' s   p a s s a g e   t h r o u g h   the   a i r ,   a c t s   as  a  p n e u m a t i c   s i g n a l  

t h a t   the   bomb  s h o u l d   be  a r m e d .   H o w e v e r ,   a  " h o l d - o f f "   t i m e  

b e t w e e n   the   arm  s i g n a l   b e i n g   a p p l i e d   to  the   p a s s a g e   6  a n d  

t h e   bomb  a c t u a l l y   b e c o m i n g   armed  is  p r o v i d e d   in  t h e  

f o l l o w i n g   w a y .  
When  the   arm  s i g n a l   ( i n c r e a s e d   p r e s s u r e )   is  a p p l i e d  

to  the   p a s s a g e   6,  t he   f u l l   p r e s s u r e   is  no t   i n s t a n t a n e o u s l y  

a p p l i e d   to  one  s i d e   of  t he   d i a p h r a g m   16  b u t   t a k e s   a  t i m e  

to  r i s e   to  i t s   f u l l   v a l u e   as  the   f i r s t   c h a m b e r   8,  t h e  

s e c o n d   c h a m b e r   10  and  t he   f i r s t   p o r t i o n   18  of  t he   t h i r d  

c h a m b e r   14  become  f u l l y   p r e s s u r i s e d .   I t   w i l l   b e  

a p p r e c i a t e d   t h a t   t h e   h o l d - o f f   t i m e   p r o v i d e d   by  t h i s  

" f i l l i n g   up"  is  d e t e r m i n e d   by  the   v o l u m e s   of  the   c h a m b e r s  

and  the   c r o s s - s e c t i o n a l   a r e a s   of  t he   c o n n e c t i n g   p a s s a g e s .  
When  t h e   p r e s s u r e   in  the   f i r s t   p o r t i o n   18  of  t h e  

c h a m b e r   14  r i s e s   a b o v e   t he   s t a t i c   p r e s s u r e   in  t he   s e c o n d  

p o r t i o n   20  of  t he   c h a m b e r   by  an  a m o u n t   s u f f i c i e n t   t o  

o v e r c o m e   t he   f o r c e   of  t h e   s p r i n g   26,   t h e   d i a p h r a g m   16  

moves  to  t he   r i g h t   as  shown  in  the   d r a w i n g .   The  p i s t o n   22  

t h e n   a c t s   on  t he   l e v e r   24  to  c a u s e   i t   to  p i v o t   and  m o v e  

t he   a c t u a t i n g   member   32  f rom  a  f i r s t   p o s i t i o n   ( shown  i n  

d o t t e d   l i n e   in  t he   d r a w i n g )   in  wh ich   t h e   bomb  is  u n a r m e d ,  

to  a  s e c o n d   p o s i t i o n   ( shown  in  f u l l   l i n e   in  the   d r a w i n g )  



in  w h i c h   t h e   bomb  i s   a r m e d .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   h o l d - o f f   t i m e   may  b e  

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

t h e   c h a m b e r s   8  and  10  and  t he   f i r s t   p o r t i o n   18  of  t h e  

c h a m b e r   14  and  t h e   c r o s s - s e c t i o n a l   a r e a s   of  the   c o n n e c t i n g  

p a s s a g e s   a c c o r d i n g l y .   I t   w i l l   a l s o   be  a p p r e c i a t e d   t h a t   i f  

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

a p p r o p r i a t e   d i m e n s i o n s   may  be  u sed   to  a c h i e v e   a  r e q u i r e d  

h o l d - o f f   d e l a y .  

I t   w i l l   be  f u r t h e r   a p p r e c i a t e d   t h a t   s i n c e   the   s e c o n d  

p o r t i o n   20  of  t h e   c h a m b e r   14  a s s u m e s   t h e   a m b i e n t   s t a t i c  

p r e s s u r e   o u t s i d e   of  t h e   bomb  t he   m o v i n g   f o r c e   on  t h e  

d i a p h r a g m   16  is   d e t e r m i n e d   o n l y   by  t h e   d y n a m i c   p r e s s u r e  
c r e a t e d   by  t h e   b o m b ' s   m o t i o n   and  so  is   i n d e p e n d e n t   of  t h e  

a m b i e n t   s t a t i c   p r e s s u r e   o u t s i d e   of  t h e   bomb.   T h e r e f o r e  

t h e   h o l d - o f f   t i m e   is   no t   a f f e c t e d   by  t h e   a l t i t u d e   at  w h i c h  

t h e   bomb  is   r e l e a s e d .  

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

d e s c r i b e d   a b o v e   r e q u i r e s   no  a d d i t i o n a l   p o w e r   s o u r c e ,   s i n c e  

t h e   e n e r g y   r e q u i r e d   f o r   p r o v i d i n g   t h e   h o l d - o f f   d e l a y   a n d  

t h e   e n e r g y   r e q u i r e d   f o r   a r m i n g   t he   bomb  a r e   b o t h   d e r i v e d  

f rom  t h e   b o m b ' s   m o t i o n .  



1.  An  a r r a n g e m e n t   (2)  f o r   the  d e l a y e d   a r m i n g   of  a  b o m b ,  

c h a r a c t e r i z e d   by 

a  body  (4)  h a v i n g   in  f low  s e r i e s  

a  f i r s t   p a s s a g e   (6)  f o r   r e c e i v i n g   a  p n e u m a t i c  

arm  s i g n a l ,   a n d  

at   l e a s t   one  c h a m b e r   (8,   10,   1 8 ) ,   the   f i r s t  

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

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

in  t he   c h a m b e r   of  the   p n e u m a t i c   arm  s i g n a l  

r e c e i v e d   a t   t he   f i r s t   p a s s a g e ;   a n d  

a r m i n g   means   ( 1 6 ,   2 2 - 3 2 )   r e s p o n s i v e   to  the   p n e u m a t i c  

arm  s i g n a l   in  t h e   c h a m b e r   (18)   f o r   a r m i n g   the   b o m b .  

2.  An  a r r a n g e m e n t   a c c o r d i n g   to  c l a i m   1  w h e r e i n   the  b o d y  

has  a  p l u r a l i t y   of  i n t e r c o n n e c t e d   c h a m b e r s   (8,  10,  1 8 ) .  

3.  An  a r r a n g e m e n t   a c c o r d i n g   to  c l a i m   1  or  2  w h e r e i n   t h e  

a r m i n g   means  ( 1 6 ,   2 2 - 3 2 )   is  p n e u m a t i c a l l y   o p e r a t e d .  

4.  An  a r r a n g e m e n t   a c c o r d i n g   to  c l a i m   3  w h e r e i n   t h e  

a r m i n g   means  c o m p r i s e s   a  d i a p h r a g m   (16)   a r r a n g e d   to  b e  

moved  by  the   arm  s i g n a l   and  an  a r m i n g   member   (32)  a r r a n g e d  

to  be  moved  in  r e s p o n s e   to  movemen t   of  t he   d i a p h r a g m   t o  

arm  t he   b o m b .  

5.  An  a r r a n g e m e n t   a c c o r d i n g   to  c l a i m   4  f o r   use  where   t h e  

arm  s i g n a l   is  t he   t o t a l   p r e s s u r e   e x p e r i e n c e d   by  the   bomb 

and  w h e r e i n   one  s i d e   of  t he   d i a p h r a g m   is  e x p o s e d   to  t h e  

c h a m b e r   (18)   and  t h e   o t h e r   s i d e   (20)   of  t he   d i a p h r a g m   i s  

a r r a n g e d   to  be  e x p o s e d   to  the   s t a t i c   p r e s s u r e   e x p e r i e n c e d  

by  t he   b o m b .  
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