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(sj)  Fuze  for  projectiles. 

(st)  A  fuze  (11)  is  disclosed  for  projectiles  to  be  discharged 
with  spin  about  a  first  longitudinal  axis.  The  fuze  comprises  a 
firing  pin  (16),  a  detonator  (33)  having  an  operative  axis,  a 
detonator  holder  (21)  including  a  first  portion  (22)  moveable 
along  the  first  axis  between  forward  and  rearward  positions, 
and  a  second  portion  (23)  rotatable  in  the  first  portion  in 
response  to  spin  about  the  first  axis  about  a  second  axis 
transverse  to  the  first  axis  from  a  safe  position  to  armed 
position  in  which  the  operative  axis  of  the  detonator  is 
aligned  with  the  firing  pin.  Furtheron,  a  crush  cup  (34)  for 
initially  maintaining  the  first  portion  in  the  forward  position 
is  provided  to  be  permanently  deformed  by  the  holder  upon 

^   discharge  of  the  projectile  to  enable  movement  of  the  holder 
^   into  the  rearward  position.  Inertially  releasable  detents  (35, 

37)  are  effective  in  the  rearward  position  to  oppose  move- 
ff)  ment  of  the  holder  to  the  forward  position. 
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  fuze  (11)  is  disclosed  for  projectiles  to  be  discharged 
with  spin  about  a  first  longitudinal  axis.  The  fuze  comprises  a 
firing  pin  (16),  a  detonator  (33)  having  an  operative  axis,  a 
detonator  holder  (21)  including  a  first  portion  (22)  moveable 
along  the  first  axis  between  forward  and  rearward  positions, 
and  a  second  portion  (23)  rotatable  in  the  first  portion  in 
response  to  spin  about  the  first  axis  about  a  second  axis 
transverse  to  the  first  axis  from  a  safe  position  to  armed 
position  in  which  the  operative  axis  of  the  detonator  is 
aligned  with  the  firing  pin.  Furtheron,  a  crush  cup  (34)  for 
initially  maintaining  the  first  portion  in  the  forward  position 
is  provided  to  be  permanently  deformed  by  the  holder  upon 
discharge  of  the  projectile  to  enable  movement  of the  holder 
into  the  rearward  position.  Inertially  releasable  detents  (35, 
37)  are  effective  in  the  rearward  position  to  oppose  move- 
ment  of  the  holder  to  the  forward  position. 



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  f u z e   f o r   p r o j e c t i l e s  

a c c o r d i n g   to   t h e   p r e a m b l e   of  c l a i m   1.  More  p a r t i c u l a r l y  

t h e   p r e s e n t   i n v e n t i o n   r e l a t e s   to   f u z i n g   m e c h a n i s m s   u s e -  

a b l e   in  r o u n d s   of   a m m u n i t i o n   in   t h e   s i z e   r a n g e   of  20mm 

to   40mm.. 

I t   i s   c o n v e n t i o n a l   in  e x p l o s i v e   p r o j e c t i l e s   to  p r o v i d e  

a  f u z i n g   m e c h a n i s m   e f f e c t i v e ,   when  t h e   n o s e   of  t h e   p r o j e c -  

t i l e   i m p a c t s   a  t a r g e t ,   to  i n i t i a t e   t h e   f i r i n g   of  t h e  

e x p l o s i v e   c h a r g e   of  t h e   p r o j e c t i l e .   H o w e v e r ,   e x p e r i e n c e  

has   shown  t h a t   c o n v e n t i o n a l   f u z e   m e c h a n i s m s   do  n o t  

r e l i a b l y   f i r e   t h e   p r o j e c t i l e s   when  t he   t a r g e t   c o n t a c t  

i s   g r a z i n g   r a t h e r   t h a n   d i r e c t .  

I t   i s   t h e r e f o r e   t h e   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  

i m p r o v e   s u c h   c o n v e n t i o n a l   f u z e s   in  such   a  m a n n e r   t h a t   t h e y  

may  r e l i a b l y   f i r e   t h e   p r o j e c t i l e s   even   when  the   t a r g e t  

c o n t a c t   i s   g r a z i n g .   T h i s   o b j e c t   i s   a c h i e v e d   by  t h e   c h a r a c -  

t e r i z i n g   f e a t u r e s   of  c l a i m   1.  F u r t h e r   advantageous  e m b o d i -  

m e n t s   of  t h e   p r e s e n t   i n v e n t i o n   may  be  t a k e n   f rom  t h e   s u b -  

c l a i m s .  

In  t h e   f i g u r e s   of  t h e   a t t a c h e d   d r a w i n g   an  e m b o d i m e n t   o f  

t he   f uze   a c c o r d i n g   to   t he   i n v e n t i o n   is   shown  in  w h i c h :  

i 
F i g . 1   i s   a  f r a g m e n t a r y   v iew  p a r t i a l l y   in  a x i a l  

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



a c c o r d i n g   to   t h e   i n v e n t i o n   b e f o r e   t he   p r o -  

j e c t i l e   i s   d i s c h a r g e d   f r o m   a  c a r t r i d g e ;  

F i g . 2   i s   a  v i e w   of   t h e   f i r i n g   m e c h a n i s m   d u r i n g  

f l i g h t   of  t h e   p r o j e c t i l e  ;   a n d  

F i g . 3   i s   a  v i e w   of  t h e   f i r i n g   m e c h a n i s m   u p o n  

g r a z i n g   i m p a c t .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

In  t h e   d r a w i n g   t h e   i n v e n t i v e   m e c h a n i s m   10  i s  

shown  in  a  p r o j e c t i l e   i n c l u d i n g   a  f o r w a r d   f u z e   11  and  a  

r e a r w a r d   c a s i n g   12  f o r   a  w a r h e a d   e x p l o s i v e ,   no t   s h o w n .  

Fuze   11  i n c l u d e s  a n   o g i v e   13  and  a  b a s e   14  c o n t a i n i n g   a  

l e a d   e x p l o s i v e   15  e f f e c t i v e   to   f i r e   t h e   w a r h e a d   e x p l o s i v e .  

A  f i r i n g   p i n   16  p r o j e c t s   r e a r w a r d l y   a l o n g   t h e   l o n g i t u d i n a l  

a x i s   17  of   t h e   p r o j e c t i l e ,   a b o u t   w h i c h   t h e   p r o j e c t i l e  

m o v e s  a n d   s p i n s   in   f l i g h t .  

A  c e n t r a l   c h a m b e r   20  i s   f o r m e d   in   o g i v e   13  a n d  

c o n t a i n s   a  d e t o n a t o r   h o l d e r   21  c o m p r i s i n g   an  o u t e r  

p o r t i o n   22  c y l i n d r i c a l   a b o u t   a x i s   17  a n d   m o v a b l e   t h e r e -  

a l o n g   in   c h a m b e r   20 ,   and  an  i n n e r   p o r t i o n   23  c y l i n d r i c a l  

a b o u t   a  s e c o n d   a x i s   o r t h o g o n a l   to   a x i s   17  and  r o t a t a b l e  

in   p o r t i o n   22  a b o u t   s a i d   s e c o n d   a x i s .   A  r o l l e r   24  i s  

f r e e   to   r o t a t e   in   a  g r o o v e   25,   w h i c h   e x t e n d s   a l o n g   t h e  

p e r i p h e r y   of  p o r t i o n   23  p a r a l l e l   to   t h e   s e c o n d   a x i s ,   a n d  

w h i c h   i s   d e e p e r   t h a n   t h e   d i a m e t e r   of   r o l l e r   24,  and  a  

s e c o n d   g r o o v e   26  e x t e n d s   in   member   22  p a r a l l e l   to  t h e  

s e c o n d   a x i s ,   f o r   r e a s o n s   p r e s e n t l y   to   be  e x p l a i n e d .  

P o r t i o n   22  has   a  f i r s t   a x i a l   o p e n i n g   27  o f  

s m a l l   d i a m e t e r ,   to   p a s s   f i r i n g   p i n   16 ,   and  a  s e c o n d ,  

l a r g e r   a x i a l   o p e n i n g   30.  P o r t i o n   23  has   a  s h o r t   r a d i a l  

b o r e   31  to   r e c e i v e   p i n   16  in   one   r o t a t e d   p o s i t i o n ,   and  a  



c r o s s - b o r e   32  to   r e c e i v e   a  d e t o n a t o r   33,  b o r e   32 

b e i n g   in  l i n e   w i t h   o p e n i n g s   27  and  30  in  a  s e c o n d  

r o t a t e d   p o s i t i o n   of  p o r t i o n   2 3 .  

A  c r u s h   cup  34  is  p o s i t i o n e d   so  t h a t   one  e n d  

b e a r s   a g a i n s t   b a s e   14,  and  the  o t h e r   b e a r s   a g a i n s t  

h o l d e r   p o r t i o n   22.  A  p l u r a l i t y   of  b a l l s   35  s p a c e d   a b o u t  

a x i s   17  a r e   c a r r i e d   in  r a d i a l   h o l e s   36  in  p o r t i o n   2 2 ,  

and  an  i n w a r d   p e r i p h e r a l   g roove   or  ramp  37  is   f o r m e d  

in  t h e   w a l l   of  c h a m b e r   20,  r e a r w a r d   of  t h e   n o r m a l  

a x i a l   l o c a t i o n   of  b a l l s   35.  A  l i g h t   b i a s i n g   c o m p r e s s i o n  

s p r i n g   40  b e s t   shown  in  FIGURE  2  may  be  p r o v i d e d   t o  

a c t   b e t w e e n   h o l d e r   21  and  f i r i n g   p in   16,  b u t   is   n o t  

s t r o n g   e n o u g h   to   d e f o r m   cup  3 4 .  

In  t h e   n o r m a l   c o n d i t i o n   of  t he   f u z e   shown  i n  

FIGURE  1  d e t o n a t o r   33  i s   c o m p l e t e l y   e n c l o s e d   w i t h i n  

p o r t i o n s   22  and  23  of  h o l d e r   21,  w h i c h   i s   h e l d   f o r w a r d  

a g a i n s t   o g i v e   13  by  cup  34,  f i r i n g   p in   16  i s   r e c e i v e d  

in  b o r e   31,  b a l l s   35  a r e   f u l l y   w i t h i n   h o l e s   36  and  f o r w a r d  

o f   ramp  37.,.  and  r o l l e r   24  is  f u l l y   in  g r o o v e   2 5 .  

FIGURE  2  shows  the  p r o j e c t i l e   in  f l i g h t .   By 

i t s   i n e r t i a   d u r i n g   a c c e l e r a t i o n   of  t he   p r o j e c t i l e   a t  

d i s c h a r g e ,   h o l d e r   21  has  moved  r e a r w a r d ,   c r u s h i n g   c u p  

34,  and  the   s p i n   of  t he   p r o j e c t i l e   a b o u t   a x i s   17  f o r c e s  

b a l l s   35  r a d i a l l y   i n t o   ramp  37  and  h o l d s   them  t h e r e .  

Bore  31  has  been  w i t h d r a w n   f rom  a r o u n d   f i r i n g  

p i n   16.  I n n e r   p o r t i o n   23  is  not   d y n a m i c a l l y   in  b a l a n c e  

a b o u t   i t s   a x i s   of  r o t a t i o n ,   b e c a u s e   of  t h e   p r e s e n c e   o f  

b o r e   31,  and  a c c o r d i n g l y   r o t a t e s   in  p o r t i o n   22  to  a  new 

p o s i t i o n   of  b a l a n c e , i n   which  the  a x i s   of  d e t o n a t o r   33 

c o i n c i d e s   w i t h   a x i s   17,  and  r o l l e r   24  is   c e n t r i f i c a l l y  

f o r c e d   o u t w a r d   i n t o   n o t c h   26  to  r e t a i n   p o r t i o n   23  in  t h i s  

p o s i t i o n .   T h i s   c o n d i t i o n   c o n t i n u e s   u n t i l   t he   p r o j e c t i l e  

i m p a c t s   a  t a r g e t .  



Upon  d i r e c t   i m p a c t   w i t h   a  t a r g e t ,   t he   f i r i n g  

p i n   m e c h a n i s m   i s   f o r c e d   i n t o   d e t o n a t o r   30,  by  c r u s h i n g   o f  

f u z e   11,   s u f f i c i e n t l y   to   i n i t i a t e   t h e   w a r h e a d   e x p l o s i v e .  

Upon  g r a z i n g   i m p a c t   w i t h   a  t a r g e t ,   t h e  

p r o j e c t i l e   e x p e r i e n c e s   s p i n   d e c a y ,   d e c e l e r a t i o n   a n d  

s e v e r e   p i t c h i n g   or   y a w i n g   m o t i o n s ,   s u g g e s t e d   by  a r r o w s   5 0 ,  

51  and  52  in  FIGURE  3.  The  c o m b i n a t i o n   of   m o t i o n s  

d e c r e a s e s   t he   f o r c e   h o l d i n g   b a l l s   35  in   ramp  37,  t h u s  

r e d u c i n g   t h e   a l o n g - a x i s   c o m p o n e n t   of  d e c e l e r a t i o n  

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

h e n c e   i n c r e a s i n g   t h e   d e c e l e r a t i o n   s e n s i t i v i t y   of  t h e  

d e v i c e ,   so  t h a t   e v e n   a t   s m a l l   g r a z i n g   a n g l e s   t h e  

d e c e l e r a t i o n   c o m p o n e n t   i s   s u f f i c i e n t   to   r e l e a s e   h o l d e r   21  

and  e n a b l e   d e t o n a t o r   33  to   move  a g a i n s t   f i r i n g   p i n   1 6 .  

From  t h e   a b o v e   i t   w i l l   be  e v i d e n t   t h a t   t h e   - 

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

i n e r t i a l   mass  f o r   i n c r e a s i n g   t h e   f i r i n g   r e l i a b i l i t y   o f  

a  p r o j e c t i l e   upon  c o n t a c t   w i t h   a  t a r g e t   a t   g r a z i n g   a n g l e s .  



1.  A  f u z e   f o r   p r o j e c t i l e s   to   be  d i s c h a r g e d   w i t h   s p i n  

a b o u t   a  f i r s t ,   l o n g i t u d i n a l   a x i s   and  i n c l u d i n g  

a  r e a r w a r d   b a s e   (14)  and  a  f o r w a r d   o g i v e   (13)  t o  

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

p i n   (16)  and  a  d e t o n a t o r   (33)  h a v i n g   an  o p e r a t i v e  

a x i s ,   c  h  a  r  a  c  t   e  r  i  z  e  d   b  y  

a  d e t o n a t o r   h o l d e r   (21)  i n c l u d i n g   a  f i r s t   p o r t i o n   ( 2 2 )  

m o v a b l e   in  s a i d   o g i v e   a l o n g   t he   f i r s t   a x i s   b e t w e e n  

f o r w a r d   and  r e a r w a r d   p o s i t i o n s   and  a  s e c o n d   p o r t i o n   ( 2 3 )  

r o t a t a b l e   in   s a i d   f i r s t   p o r t i o n   in  r e s p o n s e   to   s p i n  

a b o u t   s a i d   f i r s t   a x i s   a b o u t   a  s e c o n d   a x i s   t r a n s v e r s e  

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

p o s i t i o n   in  w h i c h   s a i d   o p e r a t i v e   a x i s   of   s a i d   d e t o n a -  

t o r   i s   a l i g n e d   w i t h   s a i d   f i r i n g   p i n ;  

a  c r u s h   cup  (34)  b e t w e e n   s a i d   h o l d e r   and  s a i d   b a s e  

f o r   i n i t i a l l y   m a i n t a i n i n g   s a i d   h o l d e r   in  s a i d   f o r w a r d  

p o s i t i o n ,   and  f o r   p e r m a n e n t   i n e r t i a l   d e f o r m a t i o n   b y  

s a i d   h o l d e r   ( 2 1 ) ,   upon  d i s c h a r g e   of  s a i d   p r o j e c t i l e ,  

to   e n a b l e   m o v e m e n t   of  s a i d   h o l d e r   i n t o   s a i d   r e a r w a r d  

p o s i t i o n ;   a n d  

i n e r t i a l l y   r e l e a s a b l e   d e t e n t   means  ( 3 5 , 3 7 )   e f f e c t i v e  

in  s a i d   r e a r w a r d   p o s i t i o n   to  o p p o s e   m o v e m e n t   of  s a i d  

h o l d e r   to   s a i d   f o r w a r d   p o s i t i o n .  

2.  Fuze  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   b  y  means   ( 1 6 , 3 1 )   e f f e c t i v e   in  s a i d   s a f e  

p o s i t i o n   of  s a i d   s e c o n d   p o r t i o n   (23)  to   p r e v e n t  

r o t a t i o n   t h e r e o f   a b o u t   s a i d   t r a n s v e r s e   a x i s .  

3.  Fuze  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  s a i d   means   i n c l u d e s   s a i d  

f i r i n g   p i n   ( 1 6 ) .  



4.  Fuze   a c c o r d i n g   t o   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   r e l e a s a b l e   d e t e n t   means  c o m p r i s e s  

a  ramp  (37)  in  s a i d   o g i v e   (13)  and  a  p l u r a l i t y   o f  

b a l l s   (35)  c a r r i e d   by  s a i d   h o l d e r   (21)  and  c e n t r i f i -  

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

5.  Fuze   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  s a i d   s e c o n d   p o r t i o n   (23)  is   u n b a l a n c e d  

a b o u t   s a i d   s e c o n d   a x i s   so  as  to  r o t a t e   a b o u t   s a i d  

s e c o n d   a x i s   i n t o   s a i d   armed  p o s i t i o n   in  r e s p o n s e   t o  

s p i n   a b o u t   s a i d   f i r s t   a x i s .  
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