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Detonator  for  a  non-electric  detonation  system  for  blasting  charges. 

W  The  present  invention  relates  to  a  detonator  for  nonelec- 
tric  detonation  systems  for  blasting  charges  intended  to  be 
initiated  by  a  detonating  fuze  (14)  which  passes  through  a  pas- 
sage  (13)  provided  for  this  purpose  in  the  body  (9)  of  the  deto- 
nator  (5).  A  major  characterising  feature  of  the  detonator  (5) 
according  to  the  present  invention  is  that  a  conventional  per- 
cussion  cap  (10)  which  is  immediately  initiated  by  the  detona- 
ting  fuze  (10)  is  utilised  for  initiating  the  detonator. 

The  invention  also  relates  to  a  booster  charge  (1)  inten- 
ded  for  the  detonator  and  provided  with  a  reinforced  central 
channel  (16)  for  the  detonating  fuze  (14). 
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TECHNICAL  FIELD 

The  p r e sen t   i nven t ion   r e l a t e s   to  a  d e t o n a t o r   for  a  non-  

e l e c t r i c   d e t o n a t i o n   system  for  b l a s t i n g   cha rges ,   p r i m a r i l y  

in t ended   for  i n t e r v a l   delay  b l a s t i n g ,   but  also  usable   in  t h e  

5  i n i t i a t i o n   of  i n d i v i d u a l   charges .   The  p r e s e n t   i n v e n t i o n   a l s o  

r e l a t e s   to  a  s p e c i a l l y   designed  boos te r   charge  adapted  to  t h e  

d e t o n a t o r .  

BACKGROUND  ART 

In  delay  i n t e r v a l   b l a s t i n g   above  ground,  n o n - e l e c t r i c  

10  d e t o n a t i o n   systems  are  gene ra l l y   p r e f e r r e d ,   since  o t h e r w i s e  

extreme  v i g i l a n c e   must  be  mainta ined  v i s - a - v i s   the  r i sk   o f  

e l e c t r i c   storms  and  the  use  of  radio  t r a n s m i t t e r s   in  the  immedia t e  

v i c i n i t y .   This  l a t t e r   means  of  communication  may  c o n s t i t u t e   a 

p a r t i c u l a r   problem,  since  today ' s   c o n t r a c t i n g   and  m i n i n g  

15  i n d u s t r i e s   are  making  i n c r e a s i n g   use  of  communication  by  r a d i o  

for  work  s u p e r v i s i o n .   The  use  of  e l e c t r i c   d r i l l s   and  l o a d i n g  

machines  has  also  i nc r ea sed   c o n s i d e r a b l y ,   p a r t i c u l a r l y   i n  

t u n e l l i n g   work.  

PETN  fuzes  or  o ther   de tona to r   fuzes  may  a d v a n t a g e o u s l y   be 

20  used  for  a  more  or  less   i n s t a n t a n e o u s   i n i t i a t i o n   of  a  p l u r a l i t y   o f  

b l a s t i n g   charges .   It  is  also  poss ib l e   to  i n i t i a t e   the  d i f f e r e n t  

charges   in  a  delay  i n t e r v a l   b l a s t i n g   o p e r a t i o n   by  means  of  a 

d e t o n a t i n g   fuze,  but  in  such  cases  specia l   i n d i v i d u a l l y   d e l a y e d  

d e t o n a t o r s   are  r equ i r ed   which  t r a n s m i t   the  d e t o n a t i o n   impulse  from 
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irge  or  b o o s t e r .   A the  d e t o n a t i n g   fuze  to  each  r e s p e c t i v e   major  charge  or  b o o s t e r .   A 

number  of  d i f f e r e n t   but  c l o s e l y   r e l a t e d   time  delay  fuzes  of  t h i s  

type  and  boos t e r   charges  adapted  t he re to   are  d i s c l o s e d   in  US 

Pa t en t   S p e c i f i c a t i o n s   4  060  033  and  4  165  619,  and  also  in  

5  l a i d - o p e n   EPO  A p p l i c a t i o n   No.  0  164  941.  According  to  the  two  US 

p a t e n t   s p e c i f i c a t i o n s ,   the  boos te r   charges  are  c o n s t r u c t e d   in  

mutua l ly   r e m i n i s c e n t   manners,  with  an  i n s u l a t e d   tunnel  along  t h e i r  

one  l o n g i t u d i n a l   edge  in  which  a  PETN  fuze  may  pass.   F u r t h e r m o r e ,  

the  charges   are  provided  with  a  bore  or  a  groove  c lose   to  t h e i r  

10  second  l o n g i t u d i n a l   edge  in  which  the  de tona t i on   cap  of  the  f u z e  

with  i t s   a s s o c i a t e d   delay  assembly  may  be  p laced.   Fu r the rmore ,   t h e  

fuzes  de sc r ibed   in  each  r e s p e c t i v e   pa t en t   s p e c i f i c a t i o n   a r e  

des igned   with  communication  means  angled  from  each  r e s p e c t i v e  

d e t o n a t i o n   cap  and  ex tending   across   the  charges   and  up  to  t h e  

15  tunnel  for  the  PETN  fuze  where  they  are  provided  with  a  py ro  

assembly.   Thus,  the  i n t e n t i o n   is  tha t   the  pyro  assembly  be 

i n i t i a t e d   when  the  PETN  fuze  d e t o n a t e s .   The  f i r e   from  the  py ro  

assembly  is  then  led,  through  the  i n t e r m e d i a r y   of  t h e  

communication  means  (which,  accord ing   to  US  PS  4  060  033,  is  t o  

20  c o n s i s t   of  a  l o w - s t r e n g t h   d e t o n a t i n g   fuze,  and,  accord ing   to  US  PS 

4  165  691,  of  an  empty,  angled  p l a s t i c   tube)  f u r t h e r   to  the  d e l a y  

assembly  of  the  b l a s t i n g   cap  in  o rder ,   a f t e r   the  p r e - d e t e r m i n e d  

time  de lay ,   to  i n i t i a t e   the  b l a s t i n g   cap  and,  in  i t s   tu rn ,   each  

r e s p e c t i v e   boos t e r   c h a r g e .  

25  A lbe i t   the  basic  p r i n c i p l e s   of  these  two  charges   with  t h e i r  

a s s o c i a t e d   d e t o n a t o r s   may  in  and  of  themselves   be  s a t i s f a c t o r y ,  

t h e i r   d e t a i l e d   designs  are  n e v e r t h e l e s s   a f f l i c t e d   with  a  number  o f  

s e r i o u s   drawbacks.   Thus,  the  d e t o n a t o r s   are  designed  as  e l o n g a t e ,  

angled  members  which  are  s e n s i t i v e   to  d i s r u p t i o n   and  may  be  t r i c k y  

30  to  mount  in  place  if  the  b l a s t i n g   o p e r a t i o n   is  to  be  c a r r i e d   o u t  

during  the  win ter   and  the  charge  layer   is  obl iged  to  work  w i t h  

g loves .   Moreover,  the  i n s u l a t e d   tunne l s   for  the  PETN  fuze  a r e  

d i sposed   along  the  one  l o n g i t u d i n a l   edge  of  the  b o o s t e r   c h a r g e s ,  

with  the  r e s u l t   tha t   the  PETN  fuze  cannot  be  used  for  lowering  t h e  

35  charges   down  into  narrow  bores ,   which  would  o the rwi se   have  been  

the  most  p r a c t i c a l   s o l u t i o n .   The  reason  for  th is   is  t ha t   with  t h e  

lower ing   cab le ,   i . e .   in  th is   case  the  PETN  fuze,  d i sposed   a l o n g  
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the  one  edge  of  the  charge ,   the  "jammed  drawer"  e f f e c t   is  a l m o s t  

unavoidab le   betwen  the  r e l a t i v e l y   heavy  charges  and  the  d r i l l  

r i f l i n g s   on  the  side  walls  of  a  narrow  bore  h o l e .  

The  boos te r   charge  and  d e t o n a t o r   according  to  EPO  P a t e n t  

5  A p p l i c a t i o n   No.  0  164  941  are  more  p r a c t i c a b l e   c o n s t r u c t i o n ,   b u t  

n e i t h e r   can  these  be  cons ide r ed   as  fu l ly   s a t i s f a c t o r y   from  a l l  

a s p e c t s .   Thus,  the  boos te r   charge  c o n s i s t s   of  an  exp los ive   c h a r g e  

e n c a p s u l a t e d   in  a  c y l i n d r i c a l   casing  and  provided  with  a  f i r s t  

c e n t e r e d   axial  t h r o u g h - p a s s a g e   and  a  second  passage  d i s p o s e d  

10  p a r a l l e l   with  at  some  d i s t a n c e   from  the  f i r s t   passage ,   the  s e c o n d  

passage  being,   however,  not  n e c e s s a r i l y   a  t h r o u g h - p a s s a g e .  

According  to  the  EPO  a p p l i c a t i o n ,   a  l o w - s t r e n g t h   d e t o n a t i n g   f u z e  

is  led  through  the  f i r s t   passage  and  a  b l a s t i n g   cap  with  b u i l t - i n  

delay  assembly  is  d isposed  in  the  second  passage.   As  communica t ion  

15  l ink  between  the  d e t o n a t i n g   fuze  and  the  b l a s t i n g   cap  the re   i s  

f u r t h e r   p rov ided ,   in  a  s p e c i a l l y   adapted  space  in  one  end  of  t h e  

b o o s t e r   charge ,   a  device  which  in  the  body  of  the  s p e c i f i c a t i o n   i s  

d e s i g n a t e d   a  coupl ing   charge .   This  c o n s i s t s   of  an  impact  o r  

s h o c k - s e n s i t i v e   d e t o n a t i n g   exp los ive   e n c a p s u l a t e d   in  i t s   own 

20  p r o t e c t i v e   c apsu l e .   To  hold  t o g e t h e r   the  b l a s t i n g   cap,  which  a t  

i t s   one  end  turned  to  face  the  coupl ing  charge  is  provided  with  a 

p e r c u s s i o n   cap,  and  the  coupl ing   charge ,   a  s epa ra t e   d e t a i l  

d e s i g n a t e d   a  coupl ing   block  is  employed.  The  coupl ing   block  i s  

f u r t h e r   provided  with  a  s l i t   t ubu l a r   anchorage  member  which  i s  

25  in tended   to  be  passed  down  into  the  above-ment ioned  f i r s t   p a s s a g e  

for  f i xed ly   r e t a i n i n g   the  i n t e r c o n n e c t e d   uni t   c o n s i s t i n g   of  t h e  

b l a s t i n g   cap  and  the  coupl ing   charge.   In  i t s   turn ,   the  a n c h o r a g e  

device  is  provided  with  a  cen t r a l   channel  with  room  f o r  

accomodat ing  the  d e t o n a t i n g   f u z e .  

30  Thus,  the  appa ra tu s   d i s c l o s e d   in  the  EPO  a p p l i c a t i o n   o f f e r s   a 

b o o s t e r   charge  which  is  i n i t i a t e d   by  means  of  a  c e n t r a l l y   and 

a x i a l l y   placed  d e t o n a t i n g   fuze  through  the  i n t e r m e d i a r y   of  a 

s p e c i a l l y   designed  and  adapted  d e t o n a t o r   c o n s i s t i n g   of  a  s e p a r a t e  

coup l ing   charge  and  a  b l a s t i n g   cap  un i ted   by  means  of  a  s e p a r a t e  

35  coup l ing   block.   The  d i s a d v a n t a g e s   i n h e r e n t   in  th is   p r io r   a r t  

a p p a r a t u s   are  tha t   i t   c o n t a i n s   a  p l u r a l i t y   of  d i f f e r e n t   d e t a i l s  
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which  must  be  i n t e r c o n n e c t e d   and,  as  a  r e s u l t   will  be  mos t  

c i r c u m s t a n t i a l   to  handle.   At  the  same  time,  the  s e p a r a t e   p r o v i s i o n  

of  a  coupl ing   charge  which  is  i n i t i a t e d   by  the  d e t o n a t i n g   fuze  and 

in  i t s   turn  i n i t i a t e s   the  b l a s t i n g   cap  e n t a i l s   the  i n t r o d u c t i o n   o f  

5  an  ex t ra   d e t o n a t i o n   signal   t r a n s f e r   s tage  which  in  i t s e l f   i n v o l v e s  

i n c r e a s e d   r isk  of  m a l f u n c t i o n .   In  th i s   c o n t e x t ,   i t   cannot   be 

ove r -emphas ized   t h a t   boos t e r   charges   of  t h i s   type  are  n o r m a l l y  

employed  for  the  i n i t i a t i o n   of  such  low  energy  e x p l o s i v e s   as  a r e  

used  in  i n t e r v a l   or  deck  b l a s t i n g   in  open  cas t   mining  and 

10  qua r ry ing   and  in  c o n t r a c t i n g   work  in  which  every  salvo  c o n t a i n s  

immense  amounts  of  e x p l o s i v e s ,   for  which  reason  any  m a l f u n c t i o n   o f  

the  d e t o n a t i o n   system  is  wholly  u n a c c e p t a b l e .   The  major  a d v a n t a g e  

o f f e r e d   by  the  d e t o n a t i o n   system  accord ing   to  the  EPO  a p p l i c a t i o n  

is  probably  tha t   the  component  pa r t s   and  d e t a i l s   are  -  as  is  a l s o  

15  po in ted   out  in  the  s p e c i f i c a t i o n   i t s e l f   -  ex t remely   well  s u i t e d  

for   mass  p roduc t ion   in  modern  au tomat ic   machines.   In  a l l  

p r o b a b i l i t y ,   the  coupl ing   charge  also  r e q u i r e s   ex t remely   c a r e f u l  

h a n d l i n g .  

OBJECT  OF  THE  PRESENT  INVENTION 

20  The  primary  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   is  to  r e a l i z e   a 

d e t o n a t o r   produced  in  a  s ing le   un i t   and  in tended   for  b o o s t e r  

charges   of  the  main  type  de sc r i bed   in  the  above-ment ioned   EPO 

p a t e n t   a p p l i c a t i o n .  

ADVANTAGES 

25  The  d e t o n a t o r   accord ing   to  the  p r e s e n t   i nven t ion   enjoys   t h e  

advantage   tha t   i t   is  supp l ied   r e a d y - f o r - u s e   as  a  un i t   -which  need  

not  be  assembled  in  c o n j u n c t i o n   with  the  charge .   As  a  r e s u l t ,   t h e  

d e t o n a t o r   may  e a s i l y   be  handled,   even  wearing  g loves .   The  s o l e  

measure  r equ i red   on  f inal   d i s p o s i t i o n   and  a r r angement   of  t h e  

30  charge  is  to  i n s e r t   the  d e t o n a t o r   into  the  space  i n t e n d e d  

t h e r e f o r e   in  the  boos te r   charge  and  to  i n s e r t   a  d e t o n a t i n g   f u z e  

through  a  passage  provided  in  the  d e t o n a t o r   body  and  f u r t h e r  

through  the  c en t r a l   channel  or  tunnel  of  the  c o i n c i d e n t   b o o s t e r  

c h a r g e .  

35  A  major  c h a r a c t e r i s i n g   f e a t u r e   of  the  d e t o n a t o r   a c c o r d i n g   t o  

the  p r e s e n t   i nven t ion   is  t ha t   the  d e t o n a t i n g   fuze  pass ing   t h r o u g h  

a  spec ia l   passage  through  the  body  of  the  d e t o n a t o r   w i l l ,   on 
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ion  cap  which  i s  i t s   d e t o n a t i o n ,   d i r e c t l y   i n i t i a t e   a  pe rcuss ion   cap  which  i s  

d i sposed   in  the  immediate  v i c i n i t y   of  the  passage  and  is  p r o v i d e d  

with  a  conven t iona l   r e c e p t i v e   base,  the  d i r e c t i o n   of  d e t o n a t i o n  

and  e f f e c t   of  the  pe rcus s ion   cap  being  at  r i gh t   angles  to  t h e  

5  l o n g i t u d i n a l   d i r e c t i o n   of  the  de tona t i ng   fuze.  In  i t s   tu rn ,   t h i s  

p e r c u s s i o n   cap  i n i t i a t e s   a  de tona t ion   t a b l e t   or  capsule   w h i c h ,  

e i t h e r   d i r e c t l y   or  through  the  i n t e r m e d i a r y   of  a  c o n v e n t i o n a l  

delay  assembly,   i n i t i a t e s   the  b l a s t i n g   cap  which  d e t o n a t e s   t h e  

b o o s t e r   c h a r g e .  

10  It  has  become  p o s s i b l e   to  c o n s t r u c t   a  compact,  o p e r a t i o n a l l y  

r e l i a b l e   d e t o n a t o r   i n t e g r a t e d   in  a  s ing le   f u n c t i o n a l   uni t   by  t h e  

s teps   of  d i spos ing   the  pe rcuss ion   cap  in  d i r e c t   a s s o c i a t i o n   w i t h  

the  d e t o n a t i n g   fuze,   poss ib ly   s epa ra ted   from  the  fuze  by  a  t h i n  

metal  s ea l ,   and  with  the  e f f e c t i v e   d i r e c t i o n   of  the  p e r c u s s i o n   cap  

15  aimed  along  a  f i r s t   passage  disposed  at  r i g h t   angles   to  t h e  

fuze,   t h i s   passage  being  angled,   at  a  s u i t a b l e   d i s t a n c e ,   down 

into  a  second  passage  which  is  p a r a l l e l   with  the  fuze  and  t h e r e  

t e r m i n a t e s   with  a  conven t iona l   b l a s t i n g   cap  which  may  be  p r o v i d e d  

with  a  b u i l t - i n   delay  assembly,   and  f i n a l l y   by  d i spos ing   t h e  

20  d e t o n a t i n g   t a b l e t   or  capsule   now  under  c o n s i d e r a t i o n   in  the  a n g l e  

between  the  f i r s t   and  the  second  p a s s a g e s .  
The  body  of  the  d e t o n a t o r   may  be  manufac tured   of  metal  o r  

p l a s t i c ,   but  is  s u i t a b l y   of  m e t a l .  

Pe r cus s ion   caps  provided  with  a  r e c e p t i v e   base  have  been  used  

25  for  many  years   and  are  extremely  r e l i a b l e   in  t h e i r   f u n c t i o n .   The 

i g n i t i o n   capsule   is  highly  s e n s i t i v e   to  i n i t i a t i o n   and  is  s u i t a b l y  

mounted  in  the  angle  between  the  f i r s t   and  the  second  d e t o n a t i o n  

passage  immediate ly   above  the  change  of  d i r e c t i o n   proper  where  

the  second  i g n i t i o n   passage  is  angled  down  in  p a r a l l e l   with  t h e  

30  l o n g i t u d i n a l   axis  of  the  boos te r   charge.   This  e n t a i l s   tha t   t h e  

e f f e c t i v e   d i r e c t i o n   of  the  de tona t i on   capsule   will  be  aimed 

s t r a i g h t   at  the  b l a s t i n g   cap.  At  the  same  time,  th i s   d i s p o s i t i o n  

e n t a i l s   tha t   the  i n i t i a t i o n   capsule   l i e s   c lose   to  the  p e r c u s s i o n  

cap,  but  well  p r o t e c t e d   so  as  not  to  be  f r a c t u r e d   on  i n i t i a t i o n   o f  

35  the  b l a s t i n g   cap.  This  arrangement   ensures   an  ex t remely   h igh  

degree  of  b l a s t i n g   sa fe ty   and  r e l i a b i l i t y ,   at  the  same  time  as  t h e  

p e r c u s s i o n   cap  is  d isposed  in  a  well  p r o t e c t e d   p o s i t i o n   wi th in   t h e  
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wall  of  the  passage  of  the  d e t o n a t i n g   fuze  where  i t   may,  m o r e o v e r ,  
be  f u r t h e r   p r o t e c t e d   by  a  thin  metal  sea l .   Hence,  all   h i g h - s h a t t e r  

or  " b r i s a n t "   d e t a i l s   are  well  e n c a p s u l a t e d   within  the  d e t o n a t o r  

body .  

5  As  far  as  the  boos t e r   charge  proper  is  concerned ,   the  p r e s e n t  
i n v e n t i o n   c a l l s   for  the  p r o v i s i o n   of  the  boos te r   charge  with  a 

d e f i n i n g   l i n i n g   about  the  c en t r a l   passage  which  p r o t e c t s   t h e  

secondary   e x p l o s i v e s   in  the  boos te r   charge  from  the  d e t o n a t i o n   o f  

the  d e t o n a t i o n   fuze.  This  p r o v i s i o n   according  to  the  p r e s e n t  
10  i n v e n t i o n   is  in tended  to  enable  the  employment  of  s t anda rd   q u a l i t y  

PETN  fuzes ,   the reby   o b v i a t i n g   the  r equ i rement   of  s e l e c t i n g  

low-power  fuzes  of  spec ia l   q u a l i t i e s .   S u i t a b l y ,   t h i s   l i n i n g  

c o n s i s t s   of  a  t h i n - w a l l e d   metal  sheath  and,  p r e f e r a b l y ,   a  s t e e l  

tube  which,  moreover,   may  be  provided  with  ext ra   i n s u l a t i o n  

15  between  i t s e l f   and  the  explos ive , -   t h i s   extra  i n s u l a t i o n   c o n s i s t i n g  

of  an  e l a s t i c a l l y   or  p l a s t i c a l l y   deformable  p l a s t i c   l aye r .   T h i s  

l a t t e r   r e i n f o r c e d   l i n i n g   of  the  cen t r a l   passage  may  be  m o t i v a t e d  

in,  for  example,  underwater   b l a s t i n g ,   in  which  the  p resence   o f  

water   in  the  cen t r a l   passage  would  markedly  i nc rea se   the  p r e s s u r e  
20  r i s e s   in  the  c en t r a l   passage  when  the  de tona t i on   fuze  is  f i r e d .  

It  is  f u r t h e r   proposed  accord ing   to  the  p r e s e n t   i n v e n t i o n  

t h a t   one  or  more  v e n t i l a t i o n   a p e r t u r e s   be  d isposed  between  t h e  

d e t o n a t o r   body  and  the  a d j a c e n t   end  of  the  cen t r a l   passage ,   such 

t h a t   the  gases  gene ra t ed   from  the  de tona t i on   of  the  fuze  may  be  

25  led  off  from  the  c e n t r a l   passage  wi thout   the  r isk   tha t   t h e s e  

d i s l odge   the  d e t o n a t o r   body  from  i t s   normal  p o s i t i o n .   Such 

v e n t i l a t i o n   is  most  simply  provided  in  tha t   the  d e t o n a t o r   body  be  

al lowed  to  r e s t   a g a i n s t   the  edge  about  the  cen t r a l   passage  t h r o u g h  

the  i n t e r m e d i a r y   of  two  or  more  c r eases   with  i n t e r j a c e n t   o p e n i n g s  

30  d i sposed   in  the  d e t o n a t o r   body  or  the  b o o s t e r .  

The  p r e s e n t   i nven t ion   may  also  be  cons ide r ed   as  i n c l u d i n g   a 

method  of  anchor ing  the  fuze  in  the  b o o s t e r ,   accord ing   to  which 

the  c o r i n g - o u t   or  end  recess   adapted  for  the  d e t o n a t o r   body  i s  

des igned   with  an  edge  or  r idge  p r o j e c t i n g   at  l e a s t   p a r t l y   over  t h e  

35  assembly  mounting  p o s i t i o n   of  the  d e t o n a t o r   body  and  p r e v e n t i n g  

the  d e t o n a t o r   from  being  i n s e r t e d   in  place  with  the  b l a s t i n g   cap  
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A m m m  in  i ts   intended  passage  as  long  as  the  passage  oT  The  tie  nuta  t o r  

body  and  the  c en t r a l   passage  of  the  boos te r   charge  for  t h e  

d e t o n a t o r   fuze  are  cen te red   in  r e g i s t e r   with  one  a n o t h e r .  

N e v e r t h e l e s s ,   t h i s   edge  or  ridge  is  of  such  dimensions  as  t o  

5  permi t   i n s e r t i o n   of  the  fuze  down  with  the  b l a s t i n g   cap  in  t h e  

passage  in tended  t h e r e f o r   as  soon  as  the  de tona to r   body  has  been  

t w i s t e d   aside  such  t ha t   the  above-ment ioned  ape r tu r e   and  p a s s a g e  
do  not  cover  one  ano the r ,   and  the  d e t o n a t o r   body  may  be  t w i s t e d  

into  place  beneath  the  ridge  as  soon  as  the  b l a s t i n g   cap  is  who l ly  

10  i n s e r t e d   in  the  passage  in tended  t h e r e f o r .   In  th i s   l a t t e r  

p o s i t i o n ,   the  d e t o n a t o r   is  held  in  place  by  the  r idge .   It  is  a l s o  

p o s s i b l e   to  design  the  recess   in  the  end  of  the  boos t e r   with  two 

opposing  beads  between  which  the  d e t o n a t o r   body  is  urged  i n t o  

place   and  snapped  in  p o s i t i o n .  

15  The  boos te r   charge  is  most  simply  f ixed  in  p o s i t i o n   on  t h e  

d e t o n a t o r   fuze  by  an  edge  beneath  the  boos te r   and,  if  r e q u i r e d ,  

the  end  of  the  boos t e r   provided  with  the  d e t o n a t o r   may  be  t u r n e d  

to  face  downwardly.  The  d e t o n a t o r   will  then  be  r e l i a b l y   f ixed  i n  

place  by  the  weight  of  the  boos te r   unt i l   such  time  as  t h e  

20  d e t o n a t o r   fuze  is  f i r e d .  

If  ext remely  high  de tona t ion   r e l i a b i l i t y   is  r e q u i r e d ,   t h e  

d e t o n a t o r   accord ing   to  the  p re sen t   inven t ion   may  be  provided  w i t h  

two  or  more  s e p a r a t e ,   i d e n t i c a l   d e t o n a t i n g   un i t s   jo ined   t o g e t h e r  

in  a  s ingle   d e t o n a t o r .  

25  BRIEF  DESCRIPTION  OF  THE  ACCOMPANYING  DRAWINGS 

The  nature   of  the  p r e sen t   i nven t ion   and  i ts   a s p e c t s ,   a s  

def ined   in  the  appended  Claims,  will  be  more  r e a d i l y   u n d e r s t o o d  

from  the  fo l lowing   b r i e f   d e s c r i p t i o n   of  the  accompanying  Drawings ,  

and  d i s c u s s i o n   r e l a t i n g   t h e r e t o .  

30  In  the  accompanying  Drawings:  

Figs.   1  and  3  are  l o n g i t u d i n a l   s e c t i o n s   through  the  b o o s t e r  

charge  of  the  p r e s e n t   i nven t ion   provided  with  mounted  s i n g l e -   and  

d o u b l e - s i d e d   d e t o n a t o r s ,   r e s p e c t i v e l y ;  

Fig.  2  is  an  obl ique   p r o j e c t i o n   of  the  d e t o n a t o r   accord ing   t o  

35  Fig.  1;  and 

Fig.  4  is  an  end  e l e v a t i o n   of  the  p r o j e c t i o n   in  Fig.  3 .  

Corresponding   d e t a i l s   on  the  d i f f e r e n t   Drawing  f i g u r e s   have 

been  given  the  same  r e f e r e n c e   n u m e r a l s .  
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DESCRIPTION  OF  PREFERRED  EMBODIMENT 

R e f e r r i n g   to  the  Drawings,  Fig.  1  shows  a  b o o s t e r   charge  1 

c o n s i s t i n g   of  an  outer   shel l   2,  a  charge  3  of  a  s e c o n d a r y  

e x p l o s i v e ,   for  example  hexotol  or  compressed  PTB/TMT.  At  one  end 

5  of  the  boos te r   charge ,   there   is  a  d e p r e s s i o n   or  recess   4  for  a 

d e t o n a t o r   5,  a  c o r i n g - o u t   or  bore  6  being  inc luded  in  the  charge  3 

for   i n s e r t i o n   of  the  b l a s t i n g   cap  6  of  the  d e t o n a t o r   with  i t s  

a s s o c i a t e d   p y r o t e c h n i c a l   delay  assembly  8.  The  b l a s t i n g   cap  7  and 

i t s   delay  assembly  are  encased ,   in  a  conven t iona l   manner,  in  a 

10  th in   metal  s h e a t h .  

The  d e t o n a t o r   5  c o n s i s t s   moreover  of  a  body  9  of  metal  o r  

p l a s t i c   in  which  the  b l a s t i n g   cap  7  is  f i xed ly   r e t a i n e d   at  a  r i g h t  

angle   to  the  plane  of  the  body.  The  body  9  is  i n s e r t e d   into  t h e  

r e c e s s   4  and  there   extends   pas t   the  c en t r a l   passage  16  of  t h e  

15  b o o s t e r   charge  1.  The  d e t o n a t o r   body  9  f u r t h e r   i nc ludes   a 

t h r o u g h - p a s s a g e   13  for  the  d e t o n a t o r   fuze.  When  the  d e t o n a t o r   5  i s  

mounted  in  p lace ,   the  passage  13  and  the  c e n t r a l   channel  16 

c o i n c i d e ,   such  tha t   a  d e t o n a t o r   fuze  14  may  be  passed  t h e r e -  

t h rough .   From  the  passage  13,  there   d e p a r t s ,   at  r i g h t   angles   t o  

20  the  major  d i r e c t i o n   of  the  d e t o n a t o r   body  9,  a  f i r s t   d e t o n a t o r  

channel  l l a .   At  a  s l i g h t   d i s t a n c e   from  the  passage  13,  t h i s  

channel  forms  a  r i g h t   angle  with  a  second  d e t o n a t o r   channel  l i b  

whose  o ther   end  t e r m i n a t e s   at  the  d e t o n a t i o n   end  of  the  b l a s t i n g  

cap  7.  At  the  f i r s t   end  of  the  channel  l l a ,   in  immedia te  

25  a s s o c i a t i o n   with  the  passage  13,  a  p e r c u s s i o n   cap  10  is  p ressed   i n  

p l ace .   This  comprises   an  i g n i t i o n   charge  10a  and  a  base  10b ,  

encased  in  a  metal  sheath  10c.  The  passage  13  is  l ined   with  a  t h i n  

t u b u l a r   r i v e t   15  which,  hence,  runs  in  immediate  a s s o c i a t i o n   w i t h  

the  end  of  the  p e r c u s s i o n   cap  10  and,  on  d e t o n a t i o n   of  the  f u z e  

30  14,  is  buckled  such  tha t   the  p e r c u s s i o n   cap  is  i n i t i a t e d .   However,  

the  body  9  proper  and  the  t u b u l a r   r i v e t   15  are  dimensioned  to  be 

of  such  s t r e n g t h   as  not  to  be  p u l v e r i s e d   on  d e t o n a t i o n   of  t h e  

d e t o n a t i o n   fuze.  At  the  elbow  or  angle  between  the  f i r s t   c h a n n e l  

l la   and  the  second  channel  l i b ,   a  d e t o n a t i o n   capsule   12  in  t h e  

35  form  of  a  p y r o t e c h n i c   assembly  is  d isposed  so  as  to  ensure  t h a t  

the  flame  from  the  p e r c u s s i o n   cap  10  is  t r a n s m i t t e d   to  the  d e l a y  

assembly  8  of  the  b l a s t i n g   cap  7,  which  in  i t s   turn  i n i t i a t e s   t h e  

b l a s t i n g   cap  p r o p e r .  
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The  capsule   12  is  s u i t a b l y   mounted  i ir   t n r   T l n i l t r a t e d  

p o s i t i o n   in  the  wall  of  the  f i r s t   channel  l la  immediate ly   above 

the  d i scha rge   o r i f i c e   of  the  second  channel  l ib ;   where  the  c a p s u l e  
is  p r o t e c t e d   from  being  s h a t t e r e d   by  the  d e t o n a t i o n   flame  from  t h e  

5  p e r c u s s i o n   cap  10,  bu t '   is  s u f f i c i e n t l y   c lose   to  be  i g n i t e d   and 

p o s i t i o n e d   where  i t s   own  i g n i t i o n   d i r e c t i o n   is  aimed  d i r e c t l y   a t  

the  delay  assembly  8.  Fur thermore ,   the  capsule   12  is  s u i t a b l y   in  

the  form  of  a  compressed  c y l i n d r i c a l   washer  or  t r u n c a t e d   tube  w i t h  

a  c en t r e   hole  which  c o i n c i d e s   with  the  opening  of  the  second  

10  c h a n n e l .  

With  the  fuze  in  the  assembled  s t a t e ,   the  passage  13 

c o n s t i t u t e s   a  d i r e c t   c o n t i n u a t i o n   of  a  channel  16  which  p a s s e s  
c e n t r a l l y   through  the  boos te r   1.  The  channel  16  is  l ined  with  a 

th in   s teel   tube  17  and  may  be  provided  with  a  l i n i n g   18  fac ing   t h e  

15  charge  3  and  c o n s i s t i n g   of,  for  i n s t a n c e ,   a  deformable   p l a s t i c  
m a t e r i a l .   This  is  provided  to  absorb  e l e v a t e d   p r e s s u r e   on 
d e t o n a t i o n   of  the  fuze  14  in  such  cases  as,  for  example,  u n d e r -  

water   b l a s t i n g .  

In  order  tha t   the  p re s su re   or  shock  wave  d e r i v i n g   from  t h e  

20  d e t o n a t i o n   of  the  fuze  14  does  not  force  the  d e t o n a t o r   out  of  i t s  

normal  p o s i t i o n ,   a  p r e s su re   r e l i e f   gap  19  has  been  p r o v i d e d  

between  the  end  of  the  tube  17  and  the  d e t o n a t o r   body  9.  This  gap 
has  been  r e a l i s e d   by  means  of  two  beads  20  and  21,  d i sposed   in  t h e  

boos t e r   wall  about  the  upper  end  of  the  channel  16.  These  b e a d s  

25  could  j u s t   as  well  have  been  i n c o r p o r a t e d   in  the  d e t o n a t o r   body .  

Arming  of  the  d e t o n a t o r   5  in  the  b o o s t e r   1  is  a  s i m p l e  

o p e r a t i o n ,   since  i t s   b l a s t i n g   cap  7  need  merely  be  moved  down  i n t o  

the  c o r i n g - o u t   or  recess   6,  the  d e t o n a t o r   body  9  be  snapped  in  

place  in  the  recess   4  and  the  d e t o n a t i n g   fuze  14  be  passed  t h r o u g h  
30  the  channel  16  and  f u r t h e r   through  the  passage  13  and  also  be 

provided  with  at  l e a s t   one  r e t a i n i n g   nut  on  the  under  face  of  t h e  

b o o s t e r   to  p reven t   it   from  s l i d i n g   out  of  p o s i t i o n .   In  t h e  

c o n d i t i o n   i l l u s t r a t e d   in  Fig.  1,  the  complete  charge  is  ready  t o  
be  lowered  down,  with  the  fuze  14  as  lowering  l i n e ,   into  a  b o r e  

35  hole  where  the  charge  may,  for  example,  be  used  for  i n i t i a t i n g   a 

low-energy  exp lo s ive   of  the  s lu r ry   type  which  o the rwi se   f i l l s   o u t  

the  remainder   of  the  bore  h o l e .  
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In  cases  of  delay  i n t e r v a l ,   or  deck,  b l a s t i n g ,   irse  is  macte  T5f 

d e t o n a t o r s   with  d i f f e r e n t   p y r o t e c h n i c a l   delay  a s sembl ies   8  in  t h e  

d e t o n a t o r s   in  each  r e s p e c t i v e   bore  h o l e .  

In  the  appa ra tu s   accord ing   to  the  p r e sen t   i n v e n t i o n  

5  i l l u s t r a t e d   in  Figs.  3  and  4,  there   is  d i s c l o s e d   a  d e t o n a t o r   23 

whose  d e t o n a t o r   body  24  has  been  rendered  d o u b l e - s i d e d ,   with  room 

for   two  i d e n t i c a l   d e t o n a t i o n   systems.  Since  all  o ther   d e t a i l s   a r e  

i d e n t i c a l   -  with  the  excep t ion   tha t   the  boos te r   la  has  been  

provided   with  a  second  c o r i n g - o u t   6a  for  the  second  b l a s t i n g   cap  

10  7a,  all  of  the  remaining  d e t a i l s   have  been  given  the  same 

r e f e r e n c e   numerals  as  p r e v i o u s l y .  

The  d e t o n a t i o n   system  permits   delayed  i n t e r v a l ,   or  d e c k ,  

b l a s t i n g   in  tha t   d e t o n a t o r s   with  d i f f e r e n t   delay  a s sembl i e s   a r e  

employed.  N a t u r a l l y ,   several   d e t o n a t o r s   may  be  i n t e r c o n n e c t e d ,  

15  e i t h e r   in  p a r a l l e l   with  the  de tona t i ng   fuze  as  d e t o n a t i o n   s i g n a l  

t r a n s f e r   member,  or  a l t e r n a t i v e l y   in  s e r i e s   with  the  c h a r g e s  

placed  one  a f t e r   the  o the r .   I r r e s p e c t i v e   of  the  mode  s e l e c t e d ,  

i n i t i a t i o n   of  the  d i f f e r e n t   de tona to r s   will  be  s u b s t a n t i a l l y  

i n s t a n t a n e o u s .  



Case  2886 

0 0 2 6 3 8 0 0  

WHAT  WE  CLAIM  AND  DESIRE  TO  SECURE  BY  LETTERS  PATENT  IS:  

1.  A  d e t o n a t o r   (5)  for  e x p l o s i v e   charges   (1)  in tended  to  be 

i n i t i a t e d   by  a  d e t o n a t i n g   fuze  (14)  which  passes  through  a  p a s s a g e  
(13)  in tended   t h e r e f o r   and  provided  in  the  body  (9)  of  t h e  

5  d e t o n a t o r   (5),  compr is ing   a  d e t o n a t i n g   func t ion   (10)  e n c a p s u l a t e d  
in  the  body  (9)  of  the  d e t o n a t o r   in  immediate  a s s o c i a t i o n   w i t h  

said  passage  (13),  and  a  b l a s t i n g   cap  (7)  in  communication  w i t h  

said  d e t o n a t i n g   func t ion   (10)  and  p a r a l l e l   to  but  spaced  a p a r t  
from  the  passage  (13)  for  the  d e t o n a t i n g   fuze  (14),  and  a n c h o r e d  

10  in  the  body  (9)  of  the  d e t o n a t o r ,   p o s s i b l y   preceded  by  an  i n t e g r a l  

delay  assembly  (9)  des igned  in  a  conven t iona l   manner ,  
c h a r a c t e r i s e d   in  t ha t   said  d e t o n a t i n g   func t ion   (10)  c o n s i s t s   of  a 

p e r c u s s i o n   cap  (10)  which  is  d isposed  in  immediate  a s s o c i a t i o n  

with  the  d e t o n a t i n g   fuze  (14),  and  whose  impact  s e n s i t i v e  

15  d e t o n a t i n g   charge  (10a)  is  turned  to  face  said  passage  (13)  f o r  

the  fuze  (14),  while  i t s   d e t o n a t i o n   d i r e c t i o n   c o i n c i d e s   with  a 

f i r s t   d e t o n a t i o n   channel  ( l l a )   d isposed  at  r i gh t   angles  to  t h e  

l o n g i t u d i n a l   d i r e c t i o n   of  the  fuze  (14),  said  channel  m e r g i n g ,  

through  the  i n t e r m e d i a r y   of  a  r i g h t - a n g l e d   elbow,  into  a  second  

20  d e t o n a t i o n   channel  ( l i b )   which  leads  to  said  b l a s t i n g   cap  (7),  and  

a  d e t o n a t i o n   capsule   (12)  in  the  form  of  a  p y r o t e c h n i c a l   a s s e m b l y ,  

being  d isposed  in  the  angle  between  the  f i r s t   and  second  

d e t o n a t i o n   c h a n n e l s .  

2.  The  d e t o n a t o r   as  claimed  in  claim  1,  c h a r a c t e r i s e d   in  t h a t  

25  the  p e r c u s s i o n   cap  (10)  is  of  the  type  which  is  provided  with  a 

r e c e p t i v e   base  (10b)  which  r e s t s   a g a i n s t   i t s   i m p a c t - s e n s i t i v e  

d e t o n a t i n g   charge  ( 1 0 a ) .  

3.  The  d e t o n a t o r   as  claimed  in  claim  2,  c h a r a c t e r i s e d   in  t h a t  

the  passage  (13)  in tended   for  the  d e t o n a t i n g   fuze  (14)  is  l i n e d  

30  with  a  thin  metal  i n s e r t   (15)  for  example  in  the  form  of  a  t u b u l a r  

r i v e t   which  s e p a r a t e s   the  p e r c u s s i o n   cap  (10)  from  the  d e t o n a t i n g  
fuze  ( 1 4 ) .  

4.  The  d e t o n a t o r   as  claimed  in  any  one  of  claims  1 - 3 ,  
c h a r a c t e r i s e d   in  t ha t   a  d e t o n a t i o n   t a b l e t   or  capsu le   (12)  i s  

35  r ecessed   into  the  wall  of  the  f i r s t   channel  ( l l a )   in  the  a n g l e  
between  the  f i r s t   channel  and  the  d i scha rge   opening  of  the  second  

channel  . 
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5.  The  d e t o n a t o r   as  claimed  in  claim  4,  c h a r a c t e r i s e d   in  t h a t  

the  de tona t i on   t a b l e t   or  capsule   (12)  is  in  the  form  of  a  f l a t  

c y l i n d r i c a l   washer  with  a  cen t r e   hole;  and  t h a t   the  axis  of  s a i d  

c e n t r e   hole  c o i n c i d e s   with  the  cen t r e   axis  of  said  second  c h a n n e l  

5  ( l i b ) .  
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