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A  delay  detonator  and  a  process  for  producing  the  same. 
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Q. 
I l l  

@  A  delay  detonator  comprising  a  small  outer  powder 
case  (2),  two  metal  parts  of  brass  (4,  6)  in  which  the  per- 
cussion  cap  (5)  is  housed,  which  cap  (5)  acts  as  a  primer,  a 
small  tube  (7)  in  which  the  priming  charge  (8),  the  delaying 
mixture  (9)  and  the  outlet  charge  (10)  are  provided,  and  a  fish 
paper  gasket  (11)  between  said  small  tube  (7)  and  the  main 
charge  of  secondary  explosive  (12),  and  a  process  for  the 
production  of  said  delay  detonator,  in  which  process  the  de- 
laying  mixture  is  charged  with  at  least  seven  increments, 
each  one  of  them  being  pressed  with  an  automatic  block 
compensated  head  press  to  that  if  the  mixture  metering  is  not 
of  the  predetermined  amount,  the  charging  operation  stops 
automatically. 
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The  p re sen t   i nven t ion   r e l a t e s   to  a  delay  d e t o n a t o r   as  well  as  

to  the  process   for  producing  the  same. 

More  p a r t i c u l a r l y ,   the  p re sen t   i nven t ion   r e l a t e s   to  a  d e t o n a t o r  

whose  average  d e l a y  t i m e   is  of  about  4  seconds.   Moveover,  the  p r e s e n t  

i nven t ion   r e l a t e s   to  a  process   for  the  p roduc t ion   of  said  d e t o n a t o r ,  

said  process   making  it  p o s s i b l e   to  perform  s a f e t y   c o n t r o l s   in  o r d e r  

to  ensure  the  e f f e c t i v e   presence   of  the  de lay ing   mixture   so  a v o i d i n g  

almost  i n s t a n t a n e o u s   o p e r a t i o n   of  said  d e t o n a t o r .  

Indeed,  it  is  ev iden t   t ha t   a  d e t o n a t o r   of  the  type  which  is  t h e  

ob jec t   of  the  p re sen t   i n v e n t i o n   s a t i s f i e s   a  n e c e s s i t y   in  p a r t i c u l a r  

for  the  p roduc t ion   of  hand  g r e n a d e s .  

It  has  been  found  for  such  purposes  accord ing   to  the  p r e s e n t  

i nven t ion   tha t   if  the  de lay ing   mixture   is  charged  into  the  metal  h o u s -  

ing  with  s u c c e s s i v e   i nc remen t s ,   a d v a n t a g e o u s l y   at  l e a s t   seven  i n c r e -  

ments,  which  are  pressed  into  t h e i r   place  by  means  of  a  compensa t ed  

head  press  which  a u t o m a t i c a l l y   stops  in  case  of  unevenness  in  t h e  

de lay ing   mixture   me te r ing ,   the  i n s e r t i o n   is  avoided  into  the  d e t o n a t o r  

of  a  grain  g iv ing  an  incomple te   delay  a c t i o n ,   which  would  give  an  a l -  

most  i n s t a n t a n e o u s   o p e r a t i o n .  

A  second  type  of  con t ro l   ac t ion   is  ob ta ined   through  the  a d d i t i o n  

of  the  o u t l e t   charge,   for  i n s t a n c e   lead  az ide ,   by  compress ing  the  same 

d i r e c t   onto  the  de lay ing   mixture  so  tha t   the  con t ro l   is  ob ta ined   o f  

the  e f f e c t i v e   presence  of  said  m i x t u r e .  

Moreover,  the  process   for  the  p roduc t ion   of  the  d e t o n a t o r ,   o f  

accord ing   to  the  p r e s e n t   i n v e n t i o n   also  p rov ides   a  t h i r d  



s a f e t y   con t ro l   level   owing  to  the  f a c t   t h a t ,   by  i n t r o d u c i n g   the  d e l a y -  

ing  tube  into  the  small  powder  case  of  the  d e t o n a t o r ,   the  ac tua l   p r e s -  

ence  of  the  mix ture   in  the  same  can  be  c o n t r o l l e d   v i s u a l l y .  

Thus,  i t   is  a  s p e c i f i c   ob j ec t   of  the  p r e s e n t   i nven t ion   a  d e l a y  

d e t o n a t o r   c h a r a c t e r i z e d   in  t h a t   i t   comprises   a  small  ou te r   c h a r g e  

case  which  is  p rovided   with  a  f l ange   and,  in  i t s   c e n t r a l   p o s i t i o n ,   w i t h  

a  check  groove,   a  f i r s t   metal  p a r t ,   which  p r e f e r e n t i a l l y   c o n s i s t s   o f  

b ras s ,   in  which  the  priming  p e r c u s s i o n   cap  is  housed,  a  second  m e t a l  

pa r t   for   s u p p o r t i n g   said  cap,  said  metal  pa r t   being  p r e f e r a b l y   a l s o  

made  up  of  brass   and  connected   to  said  f i r s t   metal  pa r t ,   a  small  t u b e  

c o n t a i n i n g   the  pr iming  m i x t u r e ,   the  d e l a y i n g   mixture   and  the  o u t l e t  

charge ,   and  the  main  charge  of  the  secondary   e x p l o s i v e ,   gaske t   means 

being  p rovided   between  sa id   small  tube  and  sa id   main  c h a r g e .  

By  p r e f e r e n c e   sa id   small  tube  is  of  a  d i ame te r   v a r i a b l e   be tween 

4  and  5  mm,  and  more  p a r t i c u l a r l y   i t   is  of  a  d i ame te r   of  4,5  mm. 

According  to  a  p r e f e r r e d   embodiment  of  the  d e t o n a t o r   of  t h e  

p r e s e n t   i n v e n t i o n ,   sa id   pr iming  mixture   is  made  up  of  a  12/88  b o r o n /  

barium  chromate  mix ture   g r a n u l a t e d   with  vinyl  a l c o h o l - a c e t a t e ,   t h e  

d e l a y i n g   mixture   is  the  mixture   accord ing   to  the  s t anda rd   s p e c i f i c a t i o n  

PA-PT-22,  and  the  o u t l e t   charge  is  made  up  of  the  lead  azide  of  t h e  

s t a n d a r d   s p e c i f i c a t i o n   MIL-L-3055A. 

Again  acco rd ing   to  the  p r e s e n t   i n v e n t i o n ,   said  main  charge  o f  

the  secondary   e x p l o s i v e   is  made  up  of  a  charge  of  n i t r o p e n t a e r y t h r i t o l  

( s t a n d a r d   s p e c i f i c a t i o n   ML-P-387A). 

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

of  the  p r e sen t   i n v e n t i o n ,   said  gaske t   means  c o n s i s t   of  a  f i s h   p a p e r  

washer  or  of  a  rubber   0 - r i n g .  

Moreover,  i t   is  a  s p e c i f i c   o b j e c t   of  the  p r e s e n t   i n v e n t i o n   a 



process   for  the  p roduc t ion   of  a  delay  d e t o n a t o r ,   said  process   b e i n g  

c h a r a c t e r i z e d   in  t h a t :  

a)  the  de lay ing   grain  is  i n t roduced   into  the  metal  housing  w i t h  

at  l e a s t   seven  increments   of  the  de l ay ing   mix ture ,   each  of  them  b e i n g  

pressed  into  i ts   place  by  means  of  a  compensated  head  press  c a p a b l e  

of  a u t o m a t i c a l l y   s topping   in  case  of  lack  or  of  a  dec reased   amount  o f  

one  only  of  said  i nc remen t s ;   b)  the  o u t l e t   charge  is  added  by  c o m p r e s s -  

ing  the  same  d i r e c t   onto  the  de l ay ing   charge;   and  c)  the  small  t u b e  

which  bears  the  de lay ing   charge  is  i n s e r t e d   into  the  small  powder  c a s e  

of  the  d e t o n a t o r .  

Thus,  by  i n t r o d u c i n g   the  primary  e x p l o s i v e   of  the  de lay ing   c h a r g e  

d i r e c t   into  said  d e l a y - b e a r i n g   tube,   and  p rov id ing   in  a d d i t i o n   the  f i s h  

paper  gasket   or  the  rubber  0 - r ing   at  the  con t ac t   su r face   of  the  t u b e  

i t s e l f   with  the  secondary  e x p l o s i v e   and  the  checking  groove  c e n t r a l l y  

on  said  small  outer   case,   any  a c c i d e n t a l   priming  of  the  main  charge  i s  

sure ly   p revented   from  o c c u r i n g .  

The  p re sen t   i nven t ion   will  be  d i s c l o s e d   in  the  f o l l o w i n g   w i t h  

p a r t i c u l a r   r e f e r e n c e   to  the  enc losed   drawing  which  shows  a  p a r t i a l l y  

schemat ic   l o n g i t u d i n a l   cross   s ec t i on   of  an  assembly  view  of  the  d e t -  

ona tor   accord ing   to  the  p re sen t   i n v e n t i o n .  

The  d e t o n a t o r   1  accord ing   to  the  i nven t ion   comprises   a  small  o u t e r  

case  2  of  aluminum  provided  with  a  f l ange   3,  in  the  upper  ins ide   of  which 

a  f i r s t   metal  part   4  is  provided  which  c o n s i s t s   of  brass   and  bears  t h e  

seat   or  housing  of  the  priming  p e r c u s s i o n   cap  5 .  

A  second  metal  par t   6  of  brass  is  p rovided ,   which  is  jo ined   t o  

said  f i r s t   part   4  by  means  of  a  screw  t h r e a d ,   said  second  part   a c t i n g  

as  a  r e s t   base  for  the  priming  cap  5  and  also  as  a  s p a c e r .  

The  small  brass  tube  7  of  in s ide   d iamete r   of  4.5  mm  is  loaded  w i t h  



the  priming  mixture   8  which  is  made  up  of  a  12/88  boron /bar ium  c h r o -  

mate  mixture   g r a n u l a t e d   with  a  vinyl  a l c o h o l - a c e t a t e   r e s i n ,   w i t h  

e i g h t   inc rements   of  the  d e l a y i n g   mixture   9  which  is  of  the  type  o f  

s t anda rd   s p e c i f i c a t i o n   PA-PT-23,  and,  wi th in   a  shor t   d i s t a n c e   a t  

the  end  of  the  de l ay ing   column,  with  the  o u t l e t   charge  10  of  l e a d  

azide   ( s t a n d a r d   s p e c i f i c a t i o n   MIL-L-3055  A) .  

The  f i s h   paper  washer  11  acts   as  a  con tac t   gasket   between  t h e  

small  tube  7  and  the  u n d e r l y i n g   main  charge  12.  Said  charge  12  c o n -  

s i s t s   of  the  secondary   e x p l o s i v e   n i t r o p e n t a e r y t h r i t o l   of  the  s t a n d a r d  

s p e c i f i c a t i o n   MIL-P-387A. 

Said  small  ou te r   case  2  is  also  provided  at  a  p o s i t i o n   c o r -  

r e spond ing   to  the  small  tube  7  of  a  check  groove  13.  

On  p e r c u s s i o n   of  the  cap  5,  the  pr iming  mix ture   8  is  p r imed  

which  in  t u rn   causes   the  i g n i t i o n   of  the  de l ay ing   mix ture   9.  The 

combust ion  of  sa id   mix tu re   9  occurs   in  an  average  time  of  4  s e c o n d s  

t h i s   t ime  being  v a r i a b l e   between  3.5  and  4.5  s e c o n d s ) ,   and  t h e r e a f t e r  

the  charge  10  is  primed  which,  by  d e t o n a t i n g ,   primes  the  main  c h a r g e  

12  of  n i t r o p e n t a e r y t h r i t o l .  

The  p r e s e n t   i n v e n t i o n   has  been  d i s c l o s e d   for   i l l u s t r a t i v e   b u t  

not  for   l i m i t a t i v e   purposes ,   a c c o r d i n g   to  some  of  i t s   p r e f e r r e d   em- 

bodiments ,   but  i t   is  to  be  under s tood   the  m o d i f i c a t i o n s   and  c h a n g e s  

can  a lso  be  i n t r o d u c e d   in  the  p r e s e n t   i n v e n t i o n   by  those   who  a r e  

s k i l l e d   in  the  a r t   wi thout   d e p a r t i n g   from  the  s p i r i t   and  scope  o f  

the   i n v e n t i o n   for  which  a  p r i o r i t y   r i g h t   is  c l a i m e d .  



1.  A  delay  d e t o n a t o r ,   c h a r a c t e r i z e d   in  t ha t   i t   comprises   a 

small  outer   powder  case  having  a  f l ange   and  provided  at  i t s   c e n t e r  

p o s i t i o n   with  a  check  groove,  a  f i r s t   metal  part   in  which  the  p r i m -  

ing  p e r c u s s i o n   cap  is  housed,  a  second  metal  par t   for  s u p p o r t i n g  

said  cap,  said  second  par t   being  connected  to  said  f i r s t   metal  p a r t ,  

a  small  tube  c o n t a i n i n g   the  priming  mix ture ,   the  de lay ing   m i x t u r e  

and  the  o u t l e t   charge,   and  the  main  charge  of  the  secondary  e x p l o -  

s ive ,   gasket   means  being  provided  between  said  small  tube  and  s a i d  

main  c h a r g e .  

2.  A  delay  d e t o n a t o r   accord ing   to  claim  1,  c h a r a c t e r i z e d   in  

t h a t   said  f i r s t   metal  p a r t ,   said  second  metal  par t   and  said  sma l l  

tube  are  made  up  of  b r a s s .  

3.  A  delay  d e t o n a t o r   accord ing   to  claims  1 or  2,  c h a r a c t e r i z e d  

in  t h a t   said  small  tube  has  a  d iameter   v a r i a b l e   between  4  and  5  mm, 

more  p a r t i c u l a r l y   of  4.5  mm. 

4.  A  delay  d e t o n a t o r   accord ing   to  claim  1,  c h a r a c t e r i z e d  

in  t ha t   said  priming  mixture   is  made  up  of  a  12/88  boron /bar ium  c h r o -  

mate  mixture   g r a n u l a t e d   with  vinyl  a l c o h o l - a c e t a t e ,   the  d e l a y i n g  

mixture   being  made  up  of  the  mixture   c o r r e s p o n d i n g   to  the  s t a n d a r d  

s p e c i f i c a t i o n   PA-PT-23  and  the  o u t l e t   charge  being  made  up  of  l e a d  

azide  c o r r e s p o n d i n g   to  the  s t andard   s p e c i f i c a t i o n   MIL-L-3055  A. 

5.  A  delay  d e t o n a t o r   accord ing   to  claim  1,  c h a r a c t e r i z e d   i n  

t ha t   said  main  charge  of  the  secondary  e x p l o s i v e   is  made  up  of  a 

n i t r o p e n t a e r y t h r i t o l   c h a r g e .  

6.  A  delay  d e t o n a t o r   accord ing   to  claim  1,  c h a r a c t e r i z e d   in  

t ha t   said  gasket   means  c o n s i s t   of  a  f i s h   paper  washer  or  of  a  r u b b e r  



0 - r i n g .  

7.  A  p rocess   for   the  p roduc t ion   of  a  delay  d e t o n a t o r   a c c o r d -  

ing  t o  c l a i m s   1-6,  c h a r a c t e r i z e d   in  t h a t :  

a)  the  de l ay ing   gra in   is  i n t r o d u c e d   into  the  metal  seat   o r  

housing  with  at  l e a s t   seven  increments   of  the  de lay ing   mix tu re ,   each  

one  of  them  is  p re s sed   into  i t s   place  by  means  of  a  compensated  head 

press   capable   of  a u t o m a t i c a l l y   s topp ing   in  case  of  lack  or  r e d u c t i o n  

of  the  amount  of  j u s t   one  only  of  said  inc rements ;   b)  the  o u t l e t   c h a r g e  

is  added  by  compress ing   the  same  d i r e c t   onto  the  delaying  c h a r g e ;  a n d  

c)  t h e - s m a l l   tube  bear ing   the  de l ay ing   charge  is  i n s e r t e d   into  t h e  

small  powder  case  of  the  d e t o n a t o r .  

8.  A  delay   d e t o n a t o r   and  a  process   for   producing  the  same  a c -  

cording  to  any one  of  the  p reced ing   claims  and  s u b s t a n t i a l l y   as  i l -  

l u s t r a t e d   and  d i s c l o s e d   above .  
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