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©  Bomb  arming  control  arrangement. 
@  A  control  arrangement  (8)  for  controlling  the  arming  of  a 
bomb  comprises:  predetermined  delay  means  (28)  for  delay- 
ing  the  arming  of the  bomb  for  a  predetermined  time  after  an 
arm  signal  is  applied  to  the  predetermined  delay  means,  and 
force  sensitive  delay  means  (10-22,  26-30)  for  delaying  the 
application  of  an  arm  signal  to  the  predetermined  delay 
means  until  the  forces  on  the  bomb  have  reached  a  pre- 
determined  level. 

The  arming  of the  bomb  is  thus  automatically  delayed,  in 
addition  to  the  fixed  hold-off  time  provided  by  the  predeter- 
mined  delay  means,  by  whatever  hold-off  time  is  necessary 
for the  bomb  to  enter the  downward  part  of  its  trajectory. 



FIELD  OF  INVENTION 

Th 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  

c o n t r o l l i n g   t he   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   fuze   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   the   bomb  and  t h e  a i r c r a f t   from  wh ich   i t  

is  d e l i v e r e d ,   t h e   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   wh ich   d e l a y s   the  a r m i n g   of  t he   bomb  f u z e   f o r   a 

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

p r i n c i p l e   t h e   " h o l d - o f f "   t ime  can  be  p r e - s e t   to  a n y  
d e s i r e d   d u r a t i o n ,   bu t   in  p r a c t i c e   o n l y   two  d i f f e r e n t  

" h o l d - o f f "   t i m e s   a re   commonly  u s e d :   a  s h o r t   " h o l d - o f f "  

t i m e ,   t y p i c a l l y   two  s e c o n d s ,   f o r   " d i v e "   o r  

d o w n w a r d l y - d i r e c t e d   d e l i v e r i e s ,   and  a  l ong   " h o l d - o f f "  

t i m e ,   t y p i c a l l y   t en   s e c o n d s ,   f o r   " l o f t "   or  u p w a r d l y  

p r o j e c t e d   d e l i v e r i e s .  

C o n v e n t i o n a l l y ,   the   bomb  " h o l d - o f f "   t ime   is  s e t  

b e f o r e   a i r c r a f t   t a k e - o f f .   Th i s   p r o c e d u r e   has  t w o  

d i s a d v a n t a g e s .   F i r s t l y ,   a f t e r   t he   a i r c r a f t   has  l e f t   t h e  

g r o u n d ,   t h e   p i l o t   must   a d h e r e   to  h i s   e x p e c t e d   mode  of  bomb 

d e l i v e r y ;   he  c a n n o t   c h a n g e   f rom  " d i v e "   d e l i v e r y   mode  t o  

" l o f t "   or  v i c e   v e r s a ,   even  i f   b a t t l e   or  t e r r a i n   c o n d i t i o n s  

so  d i c t a t e .   S e c o n d l y ,   i f   by  m i s t a k e   t h e   g r o u n d   crew  do 

not   s e t   t he   " h o l d - o f f "   t ime  to  t he   p r o p e r   d u r a t i o n   t h e  

bomb  w i l l   e i t h e r   be  armed  too  soon  a f t e r   d e l i v e r y  



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

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

f a i l i n g   to  e x p l o d e ) .  

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

c o n t r o l   a r r a n g e m e n t   f o r   c o n t r o l l i n g   the   a r m i n g   of  a  bomb 

w h e r e i n   t h e   a b o v e   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 h e   i n v e n t i o n   a  c o n t r o l  

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

p r e d e t e r m i n e d   d e l a y   means   f o r   d e l a y i n g   a r m i n g   of  t he   bomb 

f o r   a  p r e d e t e r m i n e d   t i m e   a f t e r   an  arm  s i g n a l   is  a p p l i e d   t o  

the   p r e d e t e r m i n e d   d e l a y   m e a n s ,   and  w h e r e i n   t he   c o n t r o l  

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

f o r   d e l a y i n g   t h e   a p p l i c a t i o n   of  an  arm  s i g n a l   to  t h e  

p r e - d e t e r m i n e d   d e l a y   means   u n t i l   the   f o r c e s   on  t h e  

bomb  have   r e a c h e d   a  p r e d e t e r m i n e d   l e v e l .   I t   w i l l   b e  

a p p r e c i a t e d   t h a t   when  a  bomb  is  d e l i v e r e d   in  l o f t   m o d e ,  

t he   f o r c e s   a c t i n g   on  t he   bomb  in  t he   " l o f t "   p a r t   of  i t s  

t r a j e c t o r y   a r e   d i f f e r e n t   f rom  t h o s e   a c t i n g   on  the   bomb 

d u r i n g   t he   " d i v e "   p a r t   of  i t s   t r a j e c t o r y .   In  a  c o n t r o l  

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   t he   f o r c e  

s e n s i t i v e   d e l a y   means   d e l a y s   t h e   a p p l i c a t i o n   of  an  a r m  

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

f o r c e s   on  t h e   bomb  i n d i c a t e   t h a t   t he   bomb  is  in  t he   d i v e  

p a r t   of  i t s   t r a j e c t o r y .   T h i s   a l l o w s   the   p r e d e t e r m i n e d  

d e l a y   means   to  be  s e t   to  a  s i n g l e   s h o r t   h o l d - o f f   t i m e ,   a n y  

r e q u i r e d   a d d i t i o n a l   d e l a y   b e i n g   a u t o m a t i c a l l y   p r o v i d e d   by  

the   f o r c e   s e n s i t i v e   d e l a y   means   in  d e p e n d e n c e   on  t h e  

p a r t i c u l a r   bomb  d e l i v e r y   mode  a c t u a l l y   e m p l o y e d .  



BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Two  c o n t r o l   a r r a n g e m e n t s   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 he   a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h :  

F i g u r e   1  shows  the   t r a j e c t o r i e s   a s s o c i a t e d   w i t h   t w o  

d i f f e r e n t   modes  of  bomb  d e l i v e r y   from  an  a i r c r a f t ;  

F i g u r e   2  shows  a  c r o s s - s e c t i o n a l   v iew  of  p a r t   of  a 

f i r s t   c o n t r o l   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 ;   a n d  

F i g u r e   3  shows  a  c r o s s - s e c t i o n a l   view  of  p a r t   of  a 

s e c o n d   c o n t r o l   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 .  

R e f e r r i n g   f i r s t l y   to  F i g u r e   1,  two  bomb  t r a j e c t o r i e s  

A  and  B  are   shown.   The  t r a j e c t o r i e s   A  and  B  a r e  

a s s o c i a t e d   r e s p e c t i v e l y   w i t h   d ive   and  l o f t   modes  of  bomb 

d e l i v e r y   from  an  a i r c r a f t   2.  In  the   d i v e   mode  of  d e l i v e r y  

t he   a i r c r a f t   d i v e s   t o w a r d s   i t s   t a r g e t   4  and  r e l e a s e s   i t s  

bomb  6  w h i l e   d i v i n g .   The  bomb  6  t hen   f o l l o w s   t h e  

p a r t - p a r a b o l i c   t r a j e c t o r y   A  to  the   t a r g e t   4.  In  the   l o f t  

mode  of  d e l i v e r y   the   a i r c r a f t   c l i m b s   as  i t   a p p r o a c h e s   t h e  

t a r g e t   4  and  r e l e a s e s   i t s   bomb  6  w h i l e   c l i m b i n g .   The  bomb 

6  t h e n   f o l l o w s   the   f u l l e r   p a r a b o l i c   t r a j e c t o r y   B  to  i t s  

t a r g e t   4 .  

- B e f o r e   the   bomb  is  r e l e a s e d   from  the   a i r c r a f t ,   t h e  

bomb  is  k e p t   u n a r m e d ,   f o r   r e a s o n s   of  o b v i o u s   s a f e t y ,   a n d  

an  arm  s i g n a l   is  a p p l i e d   to  the   bomb  as  i t   is  r e l e a s e d .  

H o w e v e r ,   in  o r d e r   to  a l l o w   s u f f i c i e n t   t ime   f o r   t he   bomb  t o  

c l e a r   the   r e l e a s i n g   a i r c r a f t   2  b e f o r e   i t   is  a c t u a l l y  

a r m e d ,   a  t ime   d e l a y   is  i n t r o d u c e d   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  t h e   bomb  and  t h e   bomb  a c t u a l l y   b e c o m i n g  

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

r e q u i r e d   f o r   l o f t   d e l i v e r e d   bombs  ( t y p i c a l l y   t en   s e c o n d s )  

t h a n   f o r   d i v e   d e l i v e r e d   bombs  ( t y p i c a l l y   two  s e c o n d s ) .  

R e f e r r i n g   now  a l s o   to  F i g u r e   2  a  f i r s t   c o n t r o l  

a r r a n g e m e n t   8  f o r   c o n t r o l l i n g   t h e   a r m i n g   of  a  bomb 

i n c l u d e s   a  body  10  h a v i n g   a  c y l i n d r i c a l   p a s s a g e   12  t h e r e i n  

a t   i t s   top   and  a  s m a l l e r ,   c o - a x i a l   p a s s a g e   14  in  i t s  

b o t t o m .   The  p a s s a g e   14  c o m m u n i c a t e s   w i t h   t he   p a s s a g e   12  

a t   an  o r i f i c e   16.  The  p a s s a g e   12  i s   p r o v i d e d   a l o n g   i t s  

l e n g t h   w i t h   two  d i a m e t r i c a l l y   o p p o s i t e   c h a n n e l s   18  in  i t s  

w a l l .  

A  s p h e r e   20,   of  s u b s t a n t i a l l y   t he   same  d i a m e t e r   a s  

t h a t   of  t h e   p a s s a g e   12,  i s   p r o v i d e d   in  the   p a s s a g e .   T h e  

p a s s a g e   12  i s   c l o s e d   by  a  cap  22  w h i c h   c o n n e c t s   t h e  

p a s s a g e   to  a  s w i t c h e d  s o u r c e   of  p r e s s u r i s e d   a i r   24  w h i c h  

p r o d u c e s   t he   arm  s i g n a l   f o r   t h e   bomb.  The  p a s s a g e   14  i s  

c l o s e d   by  a  cap  26  w h i c h   c o n n e c t s   t he   p a s s a g e   to  a 

p r e s s u r e   s e n s i n g   t i m e   d e l a y   d e v i c e   28.  A  c o m p r e s s i o n  

s p r i n g   30  b i a s e s   t he   s p h e r e   20  t o w a r d s   the   o r i f i c e   16  t o  

c l o s e   t h e   o r i f i c e .  

In  use  t he   f i r s t   c o n t r o l   a r r a n g e m e n t   8  i s   f a s t e n e d   t o  

the   body  of  a  bomb  6  so  t h a t   t h e   s p h e r e   20  is  s e n s i t i v e   t o  

t h e   a c c e l e r a t i o n   and  g r a v i t a t i o n   f o r c e s   a c t i n g   on  t h e  

b o m b .  

As  t h e   bomb  is   r e l e a s e d   f rom  the   a i r c r a f t   2,  p o s i t i v e  

a i r   p r e s s u r e   ( t h e   arm  s i g n a l )   i s   a p p l i e d   to  t he   p a s s a g e   12 

and  p a s s e s  t h r o u g h   t h e   g r o o v e s   18  a r o u n d   t he   s p h e r e   2 0  

t o w a r d s   t h e   o r i f i c e   16.  If   t h e   bomb  is  c l i m b i n g ,   i . e .   i f  

t h e   bomb  was  d e l i v e r e d   in  l o f t   mode  and  is  in  t he   u p w a r d  

p a r t   of  i t s   t r a j e c t o r y ,   t h e   a c c e l e r a t i o n   and  g r a v i t a t i o n  

f o r c e s   on  t he   s p h e r e   20  c a u s e   i t   to  c l o s e   t h e   o r i f i c e   16  

and  p r e v e n t   t he   arm  s i g n a l   f rom  b e i n g   a p p l i e d   t h r o u g h   t h e  



p a s s a g e   14  to  the   d e l a y   d e v i c e   28.  H o w e v e r ,   i f   the   bomb 

is  f a l l i n g ,   i . e .   i f   the   bomb  was  d e l i v e r e d   in  l o f t   mode  

and  is  in  the   downward   p a r t   of  i t s   t r a j e c t o r y   or  i f   t h e  

bomb  was  d e l i v e r e d   in  d i v e   mode ,   the   a c c e l e r a t i o n   a n d  

g r a v i t a t i o n   f o r c e s   on  the   s p h e r e   20  c a u s e   i t   to  move  a w a y  
the   o r i f i c e   16  and  open  the   o r i f i c e   to  a l l o w   the   a r m  

s i g n a l   to  be  a p p l i e d   t h r o u g h   the   p a s s a g e   14  to  the   d e l a y  

d e v i c e   28.  When  the   arm  s i g n a l   is  a p p l i e d   to  i t ,   t h e  

d e l a y   d e v i c e   28  d e l a y s   t he   a r m i n g   of  the  bomb  f o r   a 

p r e d e t e r m i n e d   t ime   e q u a l   to  t h e   minimum  a c c e p t a b l e  

h o l d - o f f   t i m e ,   e . g .   two  s e c o n d s .  

R e f e r r i n g   now  to  F i g u r e   3,  a  s e c o n d   c o n t r o l  

a r r a n g e m e n t   32  f o r   c o n t r o l l i n g   the   a r m i n g   of  a  bomb 

i n c l u d e s   a  body  34  h a v i n g   a  wide   c y l i n d r i c a l   c h a m b e r   36  

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

c y l i n d r i c a l   p a s s a g e   38  a t   i t s   b o t t o m .   P a r t - w a y   a l o n g   i t s  

l e n g t h   the   p a s s a g e   38  c o m m u n i c a t e s   w i t h   a  n a r r o w   l a t e r a l  

p a s s a g e   40  a t   an  o r i f i c e   42.  The  p a s s a g e   40  is   c l o s e d   by 

a  p l u g   44  wh ich   c o n n e c t s   t he   p a s s a g e   to  the  s w i t c h e d  

s o u r c e   of  p r e s s u r i s e d   a i r   24  as  in  the   f i r s t   c o n t r o l  

a r r a n g e m e n t ,   and  the   p a s s a g e   38  is  c l o s e d   by  a  p l u g   4 6  

which   c o n n e c t s   the   p a s s a g e   to  t he   t ime   d e l a y   d e v i c e   28  a s  

in  the   f i r s t   c o n t r o l   a r r a n g e m e n t .  

A  p i s t o n   48  has  a  d i s c   p o r t i o n   50  l o c a t e d   w h o l l y  

w i t h i n   the   c h a m b e r   36  and  an  i n t e g r a l   s h a f t   p o r t i o n   52 

e x t e n d i n g   f rom  the   d i s c   p o r t i o n   50  i n t o   the   p a s s a g e   3 8 .  

The  d i s c   p o r t i o n   50  is  p r o v i d e d   w i t h   a  h o l e   54 

t h e r e t h r o u g h   to  a l l o w   a i r   to  p a s s   f rom  one  s i d e   of  t h e  

d i s c   to  the   o t h e r ,   and  the   s h a f t   p o r t i o n   54  is  p r o v i d e d  

wi th   a  number   of  l o n g i t u d i n a l l y   s p a c e d   a n n u l a r   l a n d s   56  

which   s e a l   the   p a s s a g e   3 8 .  

In  use  t he   s e c o n d   c o n t r o l   a r r a n g e m e n t   32  i s   f a s t e n e d  

to  the  body  of  a  bomb  6  so  t h a t   the   p i s t o n   48  is  s e n s i t i v e  



to  t h e   a c c e l e r a t i o n   and  g r a v i t a t i o n   f o r c e s   a c t i n g   on  t h e  

b o m b .  

As  t h e   bomb  is   r e l e a s e d   f rom  the   a i r c r a f t   2,  p o s i t i v e  

a i r   p r e s s u r e   ( t h e   arm  s i g n a l )   is  a p p l i e d   to  the  p a s s a g e  
40.  If   t he   bomb  is  c l i m b i n g   t h e   a c c e l e r a t i o n   a n d  

g r a v i t a t i o n   f o r c e s   on  t he   p i s t o n   48  c a u s e   i t   to  m o v e  

d o w n w a r d s   so  t h a t   a t   l e a s t   one  of  t he   l a n d s   56  s e a l s   t h e  

o r i f i c e   42  f rom  t h e   l o w e r   p a r t   of  t he   p a s s a g e   38  and  t h e  

arm  s i g n a l   is   p r e v e n t e d   f rom  b e i n g   a p p l i e d   t h r o u g h   t h e  

l o w e r   p a r t   of  t h e   p a s s a g e   38  to  t he   d e l a y   d e v i c e   2 8 .  

H o w e v e r ,   i f   t he   bomb  i s   f a l l i n g   the   a c c e l e r a t i o n   a n d  

g r a v i t a t i o n a l   f o r c e s   on  t he   p i s t o n   48  c a u s e   i t   to  m o v e  

u p w a r d s   and  open   t h e   o r i f i c e   42  to   t he   l o w e r   p a r t   of  t h e  

p a s s a g e   38  to  a l l o w   t h e   arm  s i g n a l   to  be  a p p l i e d  

t h r o u g h   t h e   l o w e r   p a r t   of  t he   p a s s a g e   38  to   the   d e l a y  

d e v i c e   2 8 .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   in  bo th   of  the   a b o v e  

d e s c r i b e d   c o n t r o l   a r r a n g e m e n t s   t he   a r m i n g   of  the   bomb  i s  

a u t o m a t i c a l l y   d e l a y e d ,   in  a d d i t i o n   to  the   minimum  d e l a y   o f  

a p p r o x i m a t e l y   two  s e c o n d s ,   by  w h a t e v e r   h o l d - o f f   t ime   i s  

n e c e s s a r y   f o r   t h e   bomb  to  e n t e r   t he   downward   p a r t   of  i t s  

t r a j e c t o r y .   H e n c e ,   b e c a u s e   t h e r e   is  no  need  to  d e t e r m i n e  

t h e   r e q u i r e d   h o l d - o f f   t i m e   b e f o r e   a i r c r a f t   t a k e - o f f ,  

f l e x i b i l i t y   in  t h e   c h o i c e   of  bomb  d e l i v e r y   mode  i s  

p r o v i d e d   and  t h e   r i s k   of  e r r o r   in  w r o n g l y   p r e - s e t t i n g   t h e  

h o l d - o f f   t i m e   is   a v o i d e d .  



1.  A  c o n t r o l   a r r a n g e m e n t   (8;  32)  f o r   c o n t r o l l i n g   t h e  

a r m i n g   of  a  bomb  ( 6 ) ,   c o m p r i s i n g :  

p r e d e t e r m i n e d   d e l a y   means  (28)   f o r   d e l a y i n g   a r m i n g   o f  

the   bomb  f o r   a  p r e d e t e r m i n e d   t ime   a f t e r   an  arm  s i g n a l   i s  

a p p l i e d   to  t he   p r e d e t e r m i n e d   d e l a y   m e a n s ,  
and  c h a r a c t e r i s e d   in  t h a t   t he   c o n t r o l   a r r a n g e m e n t  

f u r t h e r   c o m p r i s e s   f o r c e   s e n s i t i v e   d e l a y   means  ( 1 0 - 2 2 ,  

2 6 - 3 0 ;   3 4 - 5 6 )   f o r   d e l a y i n g   the   a p p l i c a t i o n   of  an  a r m  

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

on  the   bomb  have  r e a c h e d   a  p r e d e t e r m i n e d   l e v e l .  

2.  A  c o n t r o l   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   arm  s i g n a l   is  a  p n e u m a t i c   s i g n a l   and  the   f o r c e  

s e n s i t i v e   d e l a y   means  c o m p r i s e s :  

a  body  (10 ;   34)  h a v i n g   a  f i r s t   p a s s a g e   (12;   40)  f o r  

r e c e i v i n g   the   arm  s i g n a l ,   a  s e c o n d   p a s s a g e   (14;   38)  f o r  

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

m e a n s ,   and  an  o r i f i c e   (16;   42)  j o i n i n g   the   f i r s t   a n d  

s e c o n d   p a s s a g e s ;   a n d  

a  s e a l i n g   member  (20;   48)  w h i c h   is  n o r m a l l y   in  a 

f i r s t   p o s i t i o n   where   the  s e a l i n g   member   s e a l s   the   o r i f i c e  

and  wh ich   moves  when  the   f o r c e s   on  t he   bomb  r e a c h   t h e  

p r e d e t e r m i n e d   l e v e l   to  a  s e c o n d   p o s i t i o n   whe re   t he   s e a l i n g  

member  o p e n s   t he   o r i f i c e .  

3.  A  c o n t r o l   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   2  w h e r e i n  

the   s e a l i n g   member  (20)  is  s u b s t a n t i a l l y   s p h e r i c a l .  

4.  A  c o n t r o l   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  

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

b i a s i n g   means   (30)  f o r   b i a s i n g   the   s e a l i n g   member  t o w a r d s  



t h e   f i r s t   p o s i t i o n .  

5.  A  c o n t r o l   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   2  w h e r e i n  

t h e   s e a l i n g   member   (48)   c o m p r i s e s :  

a  f i r s t   p o r t i o n   (50)   l o c a t e d   in  and  m o v a b l e   w i t h i n   a 

c h a m b e r   (36)   in  t h e   b o d y ;   and  an  i n t e g r a l   s e c o n d   p o r t i o n  

( 5 2 )   e x t e n d i n g   f rom  t he   f i r s t   p o r t i o n   to  t he   o r i f i c e   ( 4 2 ) ,  

t h e   s e c o n d   p o r t i o n   b e i n g   p r o v i d e d   w i t h   s e a l i n g   means   ( 5 6 )  

f o r   s e a l i n g   t h e   o r i f i c e   when  t he   s e a l i n g   member  is  in  t h e  

f i r s t   p o s i t i o n   and  f o r   o p e n i n g   t h e   o r i f i c e   when  t h e  

s e a l i n g   member   is   in  t h e   s e c o n d   p o s i t i o n .  
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