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©  A  device  for  arming  a  fuze  for  a  projectile. 

(sj)  The  present  invention  relates  to  a  pressure-sensitive 
device  for  arming  a  fuze  for  a  projectile. 

It  is  previously  known  to  mount  on  projectiles  various 
kinds  of  diaphragms  or  pistons  with  sealing  piston  rings  for 
this  purpose.  However  these  devices  often  have  an  unsatis- 
factory  function. 

The  invention  involves  a  solution  to  the  problem  by 
having  a  piston  mounted  in  the  projectile  wall,  in  sealing 
contact  with  a  sleeve  made  of  softer  material  than  the  piston. 
When  exposed  to  a  high  outer  gas  pressure  the  piston  is 

^   pushed  into  the  sleeve  and  deforms  it  during  which  a  very 
^   good  sealing  is  maintained.  The  movement  of  the  piston  is 

used  to  carry  out  a  predetermined  arming  measure. 
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The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  p r e s s u r e - s e n s i t i v e  

d e v i c e   f o r   a r m i n g   a  f u z e   f o r   a  p r o j e c t i l e .  

I t   i s   p r e v i o u s l y   known  to  mount   on  p r o j e c t i l e s   v a r i o u s  

k i n d s   of  d i a p h r a g m s   w h i c h   a r e   c a u s e d   to  be  d e f o r m e d   b y  

t h e   gas  p r e s s u r e   in  t h e   b o r e   of  a  weapon  or  in  t h e  

c a r t r i d g e   of  t h e   p r o j e c t i l e   and  in  d o i n g   so  to   a f f e c t  

a  f u z e .   T h e s e   d e v i c e s   o f t e n   have   an  u n s a t i s f a c t o r y  

f u n c t i o n .   I t   i s   f u r t h e r   known  to  have  a  p i s t o n   m o u n t e d  

in  a  h o l e   in  t h e   p r o j e c t i l e   w a l l ,   s e a l e d   w i t h   a  p i s t o n  

r i n g ,   a f f e c t   a  f u z e .   Such  a  d e v i c e   h a s ,   h o w e v e r ,   g r e a t  

d i s a d v a n t a g e s   as  t h e   s e a l i n g   is   t oo   i n s u f f i c i e n t .   T h e  

p r e s s u r e   on  t h e   p i s t o n   o f t e n   a m o u n t s   to   a b o u t   800  b a r .  

T h a t   means  t h a t   w i t h   a  s a f e t y   m a r g i n   t h e   d e v i c e   mus t   b e  

t i g h t   a g a i n s t   a  p r e s s u r e   of  1500  b a r ,   w h i c h   p r e v i o u s  

p i s t o n s   d id   no t   manage   s a t i s f a c t o r y .  

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

a r m i n g   d e v i c e   b e i n g   made  in  t h e   way  t h a t   i s   e v i d e n t  

f rom  t h e   a c c o m p a n y i n g   c l a i m s .  

In  t h e   f o l l o w i n g   t h e   i n v e n t i o n   w i l l   be  f u r t h e r   d e s c r i b e d  

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 s   on  w h i c h  

f i g .   1  shows  a  p r e s s u r e - s e n s i t i v e   p i s t o n   a n d ,   i n  

s e c t i o n ,   a  s e a l i n g   s l e e v e   m o u n t e d   in  a  

p r o j e c t i l e   w a l l ,   a l s o   in  s e c t i o n .  

f i g   2  and  3  show '   t he   a r m i n g   d e v i c e   in  a  c o m b i n a t i o n  



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

of   t h e   a c c e l e r a t i o n .   In  f i g .   2  t h e   d e v i c e   i s  

p u t   a t   s a f e t y ,   i n  f i g .   3  i t   i s   a r m e d .  

A c c o r d i n g  t o   t h e   i n v e n t i o n   a  p i s t o n   2  i s   m o u n t e d   i n  

an  o p e n i n g   in  a  p r o j e c t i l e   w a l l   1.  At  t h e   f i r i n g   t h e  

p i s t o n   i s   e x p o s e d   to   a  h i g h   g a s  p r e s s u r e   in   t h e   c a r t -  

r i d g e   of   t h e   p r o j e c t i l e   or   t h e   b o r e   of   i t s   w e a p o n .   T h e  

p i s t o n   2  i s   t h e n   p u s h e d   i n t o   t h e   p r o j e c t i l e   and  c a r r i e s  

o u t   some  p r e d e t e r m i n e d   a r m i n g   m o v e m e n t .   T h i s   can  be  o f  

d i f f e r e n t   k i n d s   d e p e n d i n g   upon  w h i c h   t y p e   of   f u z e   t h a t  

i s   u s e d .   The  f u z e   can   e . g .   be  of   t h e   c u s t o m a r y   t y p e  

t h a t   c o m p r i s e s   a  r o t o r ,   w h i c h   can  c o m p l e t e   an  i g n i t e r  

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

The  p r e s e n t   i n v e n t i o n   can   t h e n   be  u s e d   t o   r e l e a s e   a  

s a f e t y   d e v i c e   w h i c h   p r e v e n t s   t h e   r o t a t i o n .  

A  c o m b i n a t i o n   w i t h   o t h e r   d e v i c e s   to   g i v e   an  i n c r e a s e d  

s a f e t y   i s   a l s o   p o s s i b l e .   F i g .   2  and  3  w h i c h   w i l l   b e  

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

t i o n .  

As  t h e   p i s t o n   2  i s   t o   be  a f f e c t e d   by  t h e   gas   p r e s s u r e  

a t   t h e   f i r i n g   t h e   p i s t o n   2  i s   p l a c e d   e i t h e r   in   t h e   b a c k  

w a l l   o f   a  p r o j e c t i l e   or   in   t h e   c a s e   of   m o r t a r   p r o j e c t i l e s  

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

h i n d   t h i s .  

A c c o r d i n g   to   t h e   b a s i c   i d e a   a  s l e e v e   3  a n d ,   in   s e a l i n g  

c o n t a c t   a g a i n s t   i t ,   a  p i s t o n   2  a r e   m o u n t e d   in  an  o p e n i n g  

in  a  w a l l   1  of  a  p r o j e c t i l e .   The  s l e e v e   3  i s   made  o f  

s o f t e r   m a t e r i a l   t h a n   t h e   p i s t o n   2.  When  t h e   gas  p r e s s u -  
r e . i n c r e a s e s   on  t h e   p i s t o n   2  i t   i s   p u s h e d   i n t o   t h e   s l e e v e  

3  and  d e f o r m s   i t ,   a t   w h i c h   an  e x t r e m l y   good   s e a l i n g   i s  

m a i n t a i n e d   b e t w e e n   t h e m .   The  m o v e m e n t   of   t h e   p i s t o n   2 

i n t o   t h e   p r o j e c t i l e   i s   u s e d   to   c a r r y   ou t   some  p r e d e t e r -  

m i n e d   a r m i n g   m o v e m e n t .  



A c c o r d i n g   to   a  p r e f e r e d   e m b o d i m e n t   of  t h e   i n v e n t i o n   t h e  

p i s t o n   2  i s   made  w i t h   an  a b r u p t   c h a n g e   4  in  i t s   c r o s s  

s e c t i o n .   The  n a r r o w e r   par t   5  o f   t h e   p i s t o n   i s   d i r e c t e d  

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

i n t o   t h e   s l e e v e   3  so  t h a t   t h e   edge   of  t h e   b r o a d e r   p a r t  

6  of  t h e   p i s t o n   w h i c h   i s   t u r n e d   i n w a r d s ,   t h a t   i s   t h e  

c h a n g e   4  in   c r o s s   s e c t i o n ,   b e a r s   upon   t h e   edge   of  t h e  

s l e e v e   3.  I n  t h i s   way  a  v e r y   good  s e a l i n g   b e t w e e n   t h e  

p i s t o n  2   and  t h e   s l e e v e   3  i s   a c h i e v e d   w h i c h   j u s t   b e c o m e s  

b e t t e r   when  t h e   p i s t o n   2  is   p u s h e d   i n t o   t h e   s l e e v e   3 - a n d  

d e f o r m e s   i t .  

I t   i s   n o r m a l l y   s u i t a b l e   to  make  t h e   o u t e r m o s t   p a r t   7  o f  

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

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

6.  H e r e b y   a  l a r g e r   s u r f a c e   i s   o b t a i n e d   f o r   t h e   g a s  

p r e s s u r e   to   a c t   u p o n .   The  o p e n i n g   in   t h e   p r o j e c t i l e  

w a l l   1  i s   s u i t a b l y   made  w i t h   an  edge   10  upon  w h i c h   t h e  

s l e e v e   3  can  b e a r   and  w h i c h   p r e v e n t s   i t   f rom  b e i n g  

d i s p l a c e d   i n t o   t h e   p r o j e c t i l e   when  e x p o s e d   t o  p r e s s u r e .  

I f   one  makes   t he   p i s t o n   2,  t h e   s l e e v e   3  and  t h e   o p e n i n g  

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

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

can  f o r   i n s t a n c e   by  d r i l l i n g   e a s i l y   be  g i v e n   t h r e e   d i a -  

m e t e r s   c h a n g e d   s t e p - b y - s t e p .  

As  an  e x t r a   p r e c a u t i o n   m e a s u r e   one  can   p r o v i d e   t h e  

o u t e r m o s t   p a r t   7  of  t h e   p i s t o n   w i t h  a p i s t o n   r i n g   8,  a n  

0 - r i n g ,   in  a  g r o o v e   as  an  a d d i t i o n a l   s e a l i n g .  

When  t h e   p i s t o n   2  is   moved  t h e   a i r   in  t h e   o u t e r   p a r t   o f  

t h e   o p e n i n g   b e t w e e n   t h e   s l e e v e   3  and  the   o u t e r m o s t   p a r t  

7  of  t h e   p i s t o n   i s   p r e v e n t e d   f rom  l e a k i n g   i n w a r d s   b y  

t h e   s e a l i n g   of  t h e   s l e e v e   3  and  o u t w a r d s   by  t he   h i g h  

o u t e r   p r e s s u r e .   In  o r d e r   to   make  t he   d e v i c e   f u n c t i o n   w e l l  

i t   is   s u i t a b l e   to   make  t he   s l e e v e   3  e x t e n d   a  l i t t l e  

i n t o   t h e   o u t e r   p a r t   of  t h e   o p e n i n g   so  t h a t   an  a n n u l a r  



s p a c e   9  i s   f o r m e d   in  t h e   o u t e r   p a r t   l o c a t e d   o u t s i d e  

t h e   s l e e v e   3  as  s e e n   f rom  t h e   l o n g i t u d i n a l   a x i s   o f  

t h e   p i s t o n   2.  In  t h i s   s p a c e   t h e   a i r   can  be  c o m p r e s -  
sed   d u r i n g   t h e   m o v e m e n t   of  t h e   p i s t o n .  

A  p o s s i b l e   c o m b i n a t i o n   of  t h e   p r e s e n t   i n v e n t i o n   w i t h  

a  p i s t o n   11,   w h i c h   u n d e r   t h e   i n f l u e n c e   of  t h e   a c c e l e r a t i o n  

d u r i n g   t h e   f i r i n g   t e n d s   to   m o v e , i s   shown  in  f i g .   2  a n d  

3.  The  p i s t o n   11  can   move  b a c k w a r d s   in   t h e   p r o j e c t i l e  

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

b a l l   12  has   b e e n   moved .   T h i s   can   o n l y   h a p p e n   a f t e r   t h e  

p i s t o n   2,  w h i c h   moves   a g a i n s t   t h e   d i r e c t i o n   of  t h e   a c -  

c e l e r a t i o n ,   has   moved  a  d e t e r m i n e d   d i s t a n c e .   C o n s e -  

q u e n t l y   one  g e t s   a  d e v i c e   t h a t   w i l l   n o t   arm  t h e   f u z e  

u n t i l   f i r s t   t h e   p i s t o n   2  has   moved  u n d e r   t h e   i n f l u e n c e   o f  

t h e   gas  p r e s s u r e   and  t h e n   a n o t h e r   p i s t o n   11  u n d e r   t h e  

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

d e g r e e   of   s a f e t y .  

T h e  p r e s e n t   i n v e n t i o n   can   of  c a u s e   a l s o   be  u s e d   in  a  

v a r i e t y   of  o t h e r   e m b o d i m e n t s   and  in   c o m b i n a t i o n   w i t h  

o t h e r   a r m i n g   or  s a f e t y   d e v i c e s .  



1.  A  d e v i c e   f o r   a r m i n g   a  f u z e   f o r   a  p r o j e c t i l e   c h a r a c t e -  

r i z e d   in  t h a t   t he   d e v i c e   c o m p r i s e s   a  p i s t o n   (2)  m o u n t e d  

in  an  o p e n i n g   in  t he   p r o j e c t i l e   wa l l   ( 1 ) ,   which  p i s t o n  

(2)  l i e s   in  s e a l i n g   c o n t a c t   a g a i n s t   a  s l e e v e   (3)  m a d e  

o f  s o f t e r   m a t e r i a l   t h a n   t he   p i s t o n   ( 2 ) ,   which  s l e e v e   ( 3 )  

is   a l s o   mounted   in  s a i d   o p e n i n g ,   and  in  t h a t   the   p i s -  

t o n   (2)  is  p u s h e d   i n t o   t he   s l e e v e   (3)  and  t h e r e b y   d e -  

fo rms   i t ,   as  a  r e s u l t   of  t he   gas  p r e s s u r e   t h a t   is  d e -  

v e l o p e d   in  the   ca se   of  t he   p r o j e c t i l e   or  the   b o r e  o f  

t h e   weapon  d u r i n g   the   f i r i n g   of  the   p r o j e c t i l e ,   a t  

wh ich   the   movement  of  t h e   p i s t o n   is  used   to  c a r r y   o u t  

a  p r e d e t e r m i n e d   a r m i n g   m e a s u r e .  

2.  A  d e v i c e   a c c o r d i n g   to   c l a i m   1  c h a r a c t e r i z e d   i n  

t h a t   t he   p i s t o n   (2)  i s   made  w i t h   an  a b r u p t   c h a r g e   ( 4 )  

in  i t s   c r o s s   s e c t i o n   and  t h a t   t he   n a r r o w e r   p a r t   ( 5 )  

of  t he   p i s t o n   (2)  is   d i r e c t e d   a g a i n s t   t he   i n t e r i o r   o f  

t h e   p r o j e c t i l e   and  i n s e r t e d   in  t he   s l e e v e   (3)  s o  

t h a t   t he   edge  of  t he   b r o a d e r   p a r t  ( 6 )   of  the   p i s t o n  

w h i c h   is  t u r n e d   i n w a r d s ,   t he   change   (4)  in  c r o s s  

s e c t i o n ,   b e a r s   upon  the   edge  of  the   s l e e v e   ( 3 ) .  

3.  A  d e v i c e   a c c o r d i n g   to  c l a i m   2  c h a r a c t e r i z e d   i n  

'  t h a t   t he   o u t e r m o s t   p a r t   (7)  of  the   p i s t o n   has  a  s t i l l  

l a r g e r   c r o s s   s e c t i o n   t h a n   s a i d   b r o a d e r   p a r t   (6)  o f  

t h e   p i s t o n .  

4.  A  d e v i c e   a c c o r d i n g   to  c l a i m   3  c h a r a c t e r i z e d   i n  

t h a t   a  p i s t o n   r i n g   (8)  is  moun ted   in  the   o u t e r m o s t  

p a r t   (7)  of  the   p i s t o n   in  o r d e r   to  s e a l   a g a i n s t   t h e  

o p e n i n g   in  the  p r o j e c t i l e   w a l l   ( 1 ) .  

5.  A  d e v i c e   a c c o r d i n g   to   c l a i m   3  or  4  c h a r a c t e r i z e d  

in  t h a t   the   o p e n i n g   in  t he   p r o j e c t i l e   wa l l   (1)  i s  

made  wi th   an  o u t e r ,   b r o a d e r   p a r t   and  an  i n n e r ,   n a r r o -  



wer  p a r t   and  t h a t   mos t   of  t h e   s l e e v e   (3)  i s   s e a l i n g -  

ly  i n s e r t e d   in  t h e   i n n e r   p a r t   of   t h e   o p e n i n g   b u t   e x -  

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

an  a n n u l a r   s p a c e   (9)  i s   f o r m e d   in   t h e   o u t e r   p a r t ,  

l o c a t e d   o u t s i d e   t h e   s l e e v e   ( 3 ) ,   as  s e e n   f r o m   t h e  

l o n g i t u d i n a l   a x i s   of   t h e   p i s t o n .  

6.  A  d e v i c e   a c c o r d i n g   to   a n y o n e   of   t h e   p r e v i o u s  

c l a i m s   c h a r a c t e r i z e d   in  t h a t   t h e   p i s t o n   ( 2 ) ,   t h e   s l e e v e  

(3)   and  t h e   o p e n i n g   i s   r o t a t i o n a l   s y m m e t r i c .  
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