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©  Base  plug  for  artillery  projectiles. 
  The  base  plug  comprises  a  main  element  (1)  and  a 
secondary  element  (3)  constrained  to  one  another  so  that  the 
secondary  element  (3)  can  move  within  predetermined  limits 
(6,7)  with  respect  to  the  main  element  (1). 

When  the  projectile  is  still  or  in  flight,  prior  to  the 
splitting  up,  the  two  elements  (1,3)  form  an  assembly  whose 
center  of  gravity  is  on  the  spin  axis  of  the  projectile. 

At  the  time  of  ejection  of  the  useful  load,  the  two 
elements  move  away  from  one  another  because  of  the 
centrifugal  force  and  make  the  center  of  gravity  eccentric 
with  respect  to  the  trajectory  of  the  useful  load.  In  this 
manner  the  base  plug  is  deviated  laterally  to  said  trajectory 
and,  since  it  always  remains  a  single  assembly  without  parts 
separating  from  it,  there  is  no  danger  that  some  of  these 
parts  (1,3)  interfere  with  the  trajectory  of  the  useful  load 
ejected  from  the  projectile. 



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   b a s e   p l u g s   f o r   a r t i l l e  

ry   p r o j e c t i l e s   p r o v i d e d   w i t h   a  s p i n   m o t i o n   and  i n t e n d e d  

t o   e j e c t   a  u s e f u l  l o a d ,   s a i d   b a s e   p l u g   c o n s i s t i n g   o f  

two  or  more  m o b i l e   e l e m e n t s   s t a b l y   c o n n e c t e d   t o   one  a n -  

o t h e r   so  t h a t   t he   a s s e m b l y   i s   s y m m e t r i c a l   w i t h   r e s p e c t  

to   t he   a x i s   of  t h e   p r o j e c t i l e   and  a t   t h e   t i m e   of  s p l i t  

t i n g   up  s a i d   e l e m e n t s ,   by  m o v i n g   t h e   one  w i t h   r e s p e c t  

to   a n o t h e r ,   c a u s e   a  m i s a l i g n m e n t   of  t h e   c e n t e r   of  g r a -  

v i t y   of  s a i d   s y s t e m   by  m o v i n g   i t   away  f r o m   t h e   t r a j e c -  

t o r y   of  t he   u s e f u l   l o a d .  

I t   i s   w e l l   known  t h a t   when  an  a r t i l l e r y   p r o j e c t i l e   i s  

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

i s   i m p a r t e d   to   i t   by  t h e   p r e s s i o n   e x e r t e d   by  t h e   c o m -  

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

i s   t r a n s m i t t e d   t h r o u g h   t h e   b a s e   p l u g   a p p l i e d   on  the   t u  

b u l a r   p o r t i o n   of  s a i d   p r o j e c t i l e .   S a i d   b a s e   p l u g   m u s t  

be  s e p a r a b l e   f r o m   t he   p r o j e c t i l e   when  i t s   p u r p o s e   i s  

to   b r i n g   on  a  p r e d e t e r m i n e d   t a r g e t   a  u s e f u l   l o a d ,   f o r  

e x a m p l e   an  i l l u m i n a t i n g   or  smoke  p r o d u c i n g   c a n i s t e r ,  

w h i c h   i s   e j e c t e d   f rom  s a i d   p r o j e c t i l e   a t   t h e   t i m e   o f  

s p l i t t i n g   up  and  f a l l s   to   g r o u n d   g e n e r a l l y   s u s p e n d e d  

to   a  p a r a c h u t e .  



I t   i s   t h e r e f o r e   d e s i r a b l e   t h a t   t h e   b a s e   p l u g ,   once  s e p a  

r a t e d   f r o m   t h e   p r o j e c t i l e   d o e s   n o t   go  to   i n t e r f e r e   w i t h  

t h e   t r a j e c t o r y   of   t he   u s e f u l   l o a d ,   b e c a u s e   i n   s u c h   a  c a -  

se  t h e   l o a d   c o u l d   be  d a m a g e d .   As  a  r e s u l t ,   a r r a n g e m e n t s  

h a v e   b e e n   p r o v i d e d   and  a r e   w e l l   known  to   a v o i d   t h a t  

s u c h   a  d i s a d v a n t a g e   may  o c c u r .  

T h u s ,   i t   i s   f o r   e x a m p l e   known  t h e   p r o v i s i o n   of  a  b a s e  

p l u g   w i t h   an   e c c e n t r i c   s t r u c t u r e   w h i c h ,   by  u t i l i z i n g  

t h e   s p i n   of  t he   p r o j e c t i l e   a r o u n d   i t s   a x i s   of  s y m m e t  

r y ,   a t   t h e   t i m e   of   s p l i t t i n g   up  i s   moved  away  f r o m  

t h e   t r a j e c t o r y   of  t he   u s e f u l   l o a d   by  t he   c e n t r i f u g a l  

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

h a s   b e e n ,   h o w e v e r ,   n o t e d   t h a t   t h e   a s y m m e t r y   of  t h e  

b a s e   p l u g   r e q u i r e d   f o r   a s s u r i n g   t h i s   d e v i a t i o n   m a k e s  

t h e   w h o l e   p r o j e c t i l e   i n s t a b l e   and   j e o p a r d i z e s   i t s   p e r  

f o r m a n c e .   In   f a c t ,   i n   o r d e r   to   w i t h s t a n d   t h e   h i g h  

p r e s s u r e s   of  t he   g a s e s   of   t h e   i m p u l s e   c h a r g e ,   t h e  

b a s e   p l u g   m u s t   have   a  s o l i d   s t r u c t u r e ,   w h i c h   c a u s e s  

an  e c c e n t r i c i t y   of  t he   w h o l e   p r o j e c t i l e   w h i c h   s p i n s  

t h e r e f o r e   a b o u t   an  a x i s   d i f f e r e n t   f r o m   t h e   a x i s   of   sym 

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

p o r t i o n   of  t h e   p r o j e c t i l e   and  t h e r e f o r e   a l s o   by  t h e  

t i m e   f u s e   s e c u r e d   to  i t s   e n d ;   and   i t   i s   w e l l   k n o w n  

t h a t   a  d e f e c t i v e   o p e r a t i o n   of  a  f u s e   can   h a v e  a s   a  

r e s u l t   f a i l u r e   of  e j e c t i o n   or  an  e j e c t i o n   a t   a  w r o n g  

t i m e   o f   t h e   u s e f u l   l o a d .  

I t   i s   a l s o   w e l l   known  t h a t   c o m p o s i t e   s t r u c t u r e   b a s e  

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

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

p l u g   i t s e l f .   T h i s   a s s e m b l y   h a s   a  s y m m e t r i c a l   d i s t r i b u -  

t i o n   of  t h e   m a s s e s   and  t h e r e f o r e   d o e s   n o t   c a u s e   a n y  



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

t i o n ,   w h i c h   i s   t h u s   s t a b l e   on  i t s   t r a j e c t o r y .   At  t h e  

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

a r e   t h r o w n   e a c h   i n  a   d i f f e r e n t   d i r e c t i o n   by  t h e   c e n -  

t r i f u g a l   f o r c e   and  go  out   f r o m   t h e   t r a j e c t o r y   of  t h e  

l o a d .   A l s o   i n   t h i s   c a s e ,   h o w e v e r ,   t h e r e   i s   n o t   e x c l u -  

ded  t h e   p o s s i b i l i t y   t h a t ,   b e i n g   t h e   two  c o m p o n e n t s   p e r  

se  c o m p a r a t i v e l y   l i g h t ,   t h e y   i n t e r f e r e   w i t h   t he   f u n c -  

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

r a c h u t e .  

I t   i s   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   t o   e l i m i n a t e  

t h i s   d i s a d v a n t a g e .  

More  p a r t i c u l a r l y   i t   i s   an  o b j e c t   of  t h e   i n v e n t i o n   a  

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

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

e l e m e n t   and  one  or  more  s e c o n d a r y   e l e m e n t s ,   s t a b l y   c o n -  

n e c t e d   to   t h e   m a i n   e l e m e n t   by  m e a n s   of  a  f a s t e n i n g   d e -  

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

m a i n   e l e m e n t   a n d / o r   t h e   one  w i t h   r e s p e c t   to   a n o t h e r  

a l o n g   a  p r e d e t e r m i n e d   p a t h   d e f i n e d   b y  t w o   l i m i t . . ;  

s t o p s ,   s a i d   s e c o n d a r y   e l e m e n t s   b e i n g   d i s p o s e d   i n   r e c e s -  

s e s   p r o v i d e d   i n   t h e   ma in   e l e m e n t   and  f o r m i n g   t h e r e w i t h  

an  a s s e m b l y   w h i c h   i s   c o a x i a l   to   t h e   p r o j e c t i l e   p r i o r   t o  

i t s   s p l i t t i n g   u p .  

A  so  c o n s t r u c t e d   b a s e   p l u g   has   t h e   a d v a n t a g e   t h a t   i t   h a s  

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

s p l i t t i n g   up  and  a f t e r   t he   s p l i t t i n g   up  has   a  c e n t e r  

of  g r a v i t y   e c c e n t r i c   w i t h   r e s p e c t   to   t h e   s p i n  

a x i s   of  t h e   p r o j e c t i l e ,   t h u s   m a k i n g   p o s s i b l e   i t s   m o w i n g  

away  w i t h   r e s p e c t   to   t he   t r a j e c t o r y   of  t he   u s e f u l   l o a d .  



The  a d v a n t a g e   i s   t h u s   a c h i e v e d   t o   have  a  s i n g l e   h e a v y  

e l e m e n t   m o v i n g   i n   a i r   and  to   r e d u c e   i n   t h i s   way  t h e  

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

The  i n v e n t i o n   w i l l   be  b e t t e r   u n d e r s t o o d   f r o m   t h e   f o l -  

l o w i n g   d e t a i l e d   d e s c r i p t i o n ,   g i v e n   m e r e l y   a s   an   e x a m -  

p l e   and   t h e r e f o r e   i n   no  l i m i t i n g   s e n s e ,   of  an  e m b o d i -  

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

i n   w h i c h :  

F i g .   1  i s   an  a x i a l   c r o s s - s e c t i o n a l   v i e w   of  a  b a s e   p l u g  

a c c o r d i n g   to   t h e   i n v e n t i o n ;  

F i g .   2  i s   a  t o p   p l a n   v i e w   of   t h e   b a s e   p l u g   o f   F i g .   1 ,  

a n d  

F i g .   3  i s   a  c r o s s - s e c t i o n ,   t o   an  e n l a r g e d   s c a l e ,   t a k e n  

a l o n g   l i n e   3 - 3   of  F i g .   1 .  

R e f e r r i n g   to   s a i d   f i g u r e s ,   t h e   b a s e   p l u g   c o n s i s t s   of   a  

m a i n   p l a t e   1  f o r m i n g   t h e   m a i n   e l e m e n t ,   i n   a  r e c e s s   2 

of  w h i c h   a  m o v a b l e   c r e s c e n t   p l a t e   3  i s   d i s p o s e d   f o r m -  

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

S s c u r e d   i n   t h e   p l a t e   3  i s   a  h e x a g o n a l - h e a d   s c r e w   4  

w h i c h   e n g a g e s ,   by  m e a n s   of   i t s   p o r t i o n   p r o j e c t i n g  

f rom  t h e   p l a t e   3,  a  s l o t   5  w i t h   a  T  c r o s s - s e c t i o n   p r o  

v i d e d   i n   t h e   m a i n   p l a t e   1  and   d e f i n e d   by  two  l i m i t  

s t o p   a b u t m e n t s   5  and  7 .  

The  d e s c r i b e d   b a s e   p l u g   o p e r a t e s   as   f o l l o w s :  

Wi th   t h e   p r o j e c t i l e   s t i l l   and   d u r i n g   i t s   t r a j e c t o r y  

p r i o r   t o   t h e   s p l i t t i n g   u p ,  t h e   p a r t s   1  and  3  have   t h e  



p o s i t i o n   shown  in   t he   f i g u r e s ,   i n   w h i c h   t h e   c e n t e r   o f  

g r a v i t y   of  t he   a s s e m b l y   i s   on  t h e   s p i n   a x i s   of  t h e   p r o -  

j e c t i l e .   At  t he   t i m e   of   e j e c t i o n   of  t h e   u s e f u l   l o a d   t h e  

b a s e   p l a t e   moves   away  f r o m   t h e   p r o j e c t i l e   and  b e c a u s e   o f  

t h e   c e n t r i f u g a l   f o r c e   due  to   the   s p i n   of  t h e   b a s e   p l u g  

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

f i r i n g ,   t h e   p l a t e   3  has   t h e   t e n d e n c y   to   g e t   d e t a c h e d  

f r o m   t h e   p l a t e   1  and  to   move  away  f rom  t h e   a x i s   of  t h e  

a s s e m b l y   i n   t h e   d i r e c t i o n   of   t h e   s l o t   5  g u i d e d   i n   i t s  

t r a v e l   by  t h e   e n g a g e m e n t   of  t h e   s c r e w   4  i n   t h e   s l o t   5 .  

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

t h e   a s s e m b l y   p l a t e   1  -   p l a t e   3  i s   s h i f t e d   w i t h   r e s p e c t  

to   t h e   s p i n   a x i s   of  t he   a s s e m b l y .   At  t h e   end  of  i t s   mo 

v i n g   away  t r a v e l   t he   s c r e w   4  i s   s t o p p e d   by  t h e   l i m i t  

s t o p   6  w h e r e b y   t he   two  p a r t s   r e m a i n   p e r m a n e n t l y   c o n -  

s t r a i n e d   to   one  a n o t h e r .   H o w e v e r ,   b e c a u s e   of   s a i d   s h i f t  

of  t h e   c e n t e r   of  g r a v i t y   of  t he   a s s e m b l y ,   t h e   l a t t e r   i s  

d e v i a t e d   l a t e r a l l y   w i t h   r e s p e c t   t o   t he   t r a j e c t o r y   o f  

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

i t   i s   i n t e g r a l ,   t h e r e   i s   no  d a n g e r   t h a t   some  p a r t   t h e r e  

of  i n t e r f e r e s   in   f l i g h t   w i t h   t h e   u s e f u l   l o a d .  

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

p a r t s   i s   l i n e a r .   N o t h i n g   p r e v e n t s ,   h o w e v e r ,   f r o m   m a k i n g  

t h e   g u i d e   p r o v i d e d   in   one  of  t h e   two  p a r t s   so  as   to   o b -  

t a i n   a  non  l i n e a r   r e l a t i v e   m o t i o n .  

G e n e r a l l y ,   w h i l e   b u t   one  e m b o d i m e n t   of  t h e   i n v e n t i o n   h a s  

b e e n   i l l u s t r a t e d   and  d e s c r i b e d ,   a  n u m b e r   of  c h a n g e s   a n d  

m o d i f i c a t i o n s   can  be  made  w i t h o u t   d e p a r t i n g   f r o m  

t h e   s c o p e   of  t he   i n v e n t i o n .  



1.  B a s e   p l u g   f o r   a r t i l l e r y   p r o j e c t i l e s   p r o v i d e d   w i t h   a  

s p i n   m o t i o n   and   i n t e n d e d   t o   e j e c t   a  u s e f u l   l o a d ,   f o r  

e x a m p l e   an  i l l u m i n a t i n g   or   smoke  p r o d u c i n g   c a n i s t e r ,  

c h a r a c t e r i z e d   i n   t h a t   i t   c o n s i s t s   of  a  m a i n   s u b s t a n t i a l .  

ly   c y l i n d r i c a l   e l e m e n t   and   one  or   more  s e c o n d a r y   e l e -  

m e n t s ,   s t a b l y   c o n n e c t e d   t o   t he   m a i n   e l e m e n t   by  m e a n s   o f  

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

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

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

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

and  f o r m i n g   t h e r e w i t h   an  a s s e m b l y   w h i c h   i s   c o a x i a l   t o  

t h e   p r o j e c t i l e   p r i o r   t o   t h e   s p l i t t i n g   u p .  

2.  B a s e   p l u g   a s   c l a i m e d   i n   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 h e   f a s t e n i n g   d e v i c e   b e t w e e n   t h e   m a i n   e l e m e n t  
c o n s i s t s  

and  one  or   more   s e c o n d a r y   e l e m e n t s / o f   a  p i n   s e c u r e d   t o  

one  of   s a i d   e l e m e n t s   and  e n g a g i n g   a  s l o t   p r o v i d e d   i n  

t h e   o t h e r   e l e m e n t   and   d e f i n e d   by  two  l i m i t   s t o p s .  

3.  B a s e   p l u g   a s   c l a i m e d   i n   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 h e   p i n   c o n s i s t s   of   a  s h a p e d - h e a d   s c r e w   and  t h e  

s l o t   h a s   a  T  c r o s s - s e c t i o n .  
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