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<§)  Explosion  compensator. 

©  A  compensator  1  for  supporting  an  explosive  severing 
device  2  in  a  bore  hole  3  below  a  well  head  (not  shown)  and  for 
damping  forces  arising  on  explosion  of  the  explosive  severing 
device  2  in  the  bore  hole.  The  compensator  1  comprises  two  parts 
4  (Figs.  1  to  4)  and  5  (Figs.  5  and  6)  mounted  for  relative 
longitudinal  slkdable  motion.  One  part  4  has  means  6  for  support- 
ing  the  explosive  device  2  in  the  bore  hole  3,  and  at  least  one  of 
the  parts  (in  this  case  both  parts  4  and  5)  has  means  in  the  form  of 
through  holes  7  for  dissipating  laterally,  upwardly  directed  forces 
arising  on  explosion  of  the  device  in  the  bore  hole. 
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EXPLOSION  COMPENSATOR 

The  i n v e n t i o n   r e l a t e s   to  a  compensa tor   for   s u p p o r t i n g   an  

e x p l o s i v e   s e v e r i n g   device   in  a  bore  hole   below  a  well   head  a n d  

for  damping  f o r c e s   a r i s i n g   on  e x p l o s i o n   of  the  e x p l o s i v e   s e v e r i n g  

5  dev ice   in  the  bore  h o l e .  

In  the  o i l   i n d u s t r y   i t   is  u s u a l l y   the  p r a c t i c e   in  s u b - s e a  

d r i l l i n g   to  remove  a  well   head  once  a  wel l   is  found  to  be  dry  o r  

d e p l e t e d   of  r e c o v e r a b l e   o i l   and/or   gas  r e s e r v e s .   The  well  i s  

p lugged ,   cemented  and  a l l   s t r u c t u r e s   above  about  3  met res   b e n e a t h  

10  the  mudl ine   are  removed,  o f t en   us ing   an  e x p l o s i v e   s e v e r i n g   d e v i c e  

lowered  i n t o   the  bore  hole  or  we l l .   Such  e x p l o s i v e   dev ices   a r e  

u s u a l l y   e f f e c t i v e ,   but  can  have  d i s a d v a n t a g e s   such  as  t h r o u g h  

water  shock,  which  can  damage  n e i g h b o u r i n g   s t r u c t u r e s   such  a s  

sh ips   in  the  v i c i n i t y .  

15  I t   is  a c c o r d i n g l y   an  o b j e c t   of  the  i n v e n t i o n   to  seek  t o  

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

According  to  one  a spec t   of  the  i n v e n t i o n   t h e r e   is  p r o v i d e d  

a  compensa to r   for  s u p p o r t i n g   an  e x p l o s i v e   s e v e r i n g   device   in  a  

bore  hole   below  a  well   head  and  for  damping  f o r c e s   a r i s i n g   on  

20  e x p l o s i o n   of  the  e x p l o s i v e   s e v e r i n g   dev ice   in  the  bore  h o l e ,  

compr i s i ng   two  p a r t s   mounted  for  r e l a t i v e   l o n g i t u d i n a l   s l i d a b l e  

motion  one  of  which  has  means  for  s u p p o r t i n g   the  e x p l o s i v e   d e v i c e  

in  the  bore  ho le ,   the  a r rangement   of  the  two  p a r t s   be ing   such  a s  

to  d i s s i p a t e   upwardly  d i r e c t e d   f o r ce s   a r i s i n g   on  e x p l o s i o n   of  t h e  

25  dev ice   in  the  bore  h o l e .  

The  p a r t s   may  comprise   th rough   ho les   each  of  which  may 

have  a  c e n t r a l   axis   ly ing   s u b s t a n t i a l l y   at  r i g h t   angles   to  t h e  

axis   of  l o n g i t u d i n a l   s l i d a b l e   m o t i o n .  

The  two  p a r t s   may  comprise   two  c y l i n d r i c a l   e l e m e n t s ,  

30  mounted  one  w i th in   the  o t h e r ,   and  t h e r e   may  be  guide  means 

c o n n e c t i n g   the  two  p a r t s   for  sa id   l o n g i t u d i n a l   s l i d a b l e   m o t i o n .  

The  guide  means  may  comprise   opposed  l o n g i t u d i n a l   s l o t s   i n  

the  e x t e r n a l   one  of  the  p a r t s   and  two  opposed  p r o j e c t i n g   l o c k i n g  

pins  of  the  i n t e r n a l   one  of  the  p a r t s ,   each  pin  p a s s i n g   through  a  

35  r e s p e c t i v e   a d j a c e n t   s l o t   of  sa id   opposed  l o n g i t u d i n a l   s l o t s .  

The  p ins   may  each  inc lude   a  r e s t r a i n i n g   device   p r e v e n t i n g  
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removal  t h e r e o f   from  the  r e s p e c t i v e   s l o t .  

The  r e s t r a i n i n g   device   may  comprise   a  lock ing   r i n g .  

The  inner   one  of  the  two  c y l i n d r i c a l   p a r t s   may  have  a  

t a p e r e d   nose  compr i s ing   sa id   means  for  s u p p o r t i n g   the  e x p l o s i v e  

5  device   in  the  bore  h o l e .  

The  t a p e r e d   nose  may  i nc lude   a  t r a n s v e r s e   s l o t   a n d  

o p p o s i t e   bore  for  r e c e i v i n g   pin  means  for   connec t i ng   t h e  

e x p l o s i v e   device  with  the  c o m p e n s a t o r .  

The  compensator   may  i n c l u d e   means  to  ensure   a l ignment   o f  

10  the  compensator   when  l and ing   the  compensa tor   in  the  bore  h o l e .  

The  a l ignment   means  may  comprise   a  shear   pin  means  

e x t e n d i n g   through  the  two  p a r t s   t r a n s v e r s e l y   to  the  axis   o f  

l o n g i t u d i n a l   motion,  whereby  the  pin  shears   on  i m p o s i t i o n   of  a  

l o n g i t u d i n a l   shear  f o r c e .  

15  According  to  a  second  a spec t   of  the  i n v e n t i o n   t h e r e   i s  

p rov ided   an  e x p l o s i v e   s eve r ing   system  i n c l u d i n g   a  compensator   a s  

h e r e i n b e f o r e   de f ined ,   and  an  e x p l o s i v e   device   suppor ted   by  t h e  

one  p a r t .  

The  system  may  i nc lude   a  packer   assembly  between  the  o n e  

20  p a r t   and  the  e x p l o s i v e   d e v i c e .  

There  may  be  a  f u r t h e r   packer   assembly  suspended  from  t h e  

e x p l o s i v e   d e v i c e .  

A  compensa tor ,   and  an  e x p l o s i v e   s e v e r i n g   system  embodying 

the  i n v e n t i o n   is  h e r e i n a f t e r   d e s c r i b e d ,   by  way  of  example,  w i t h  

25  r e f e r e n c e   to  the  accompanying  d r a w i n g s .  

Fig.  1  is  a  s ide   e l e v a t i o n   of  a  f i r s t   p a r t   of  t h e  

compensator   a cco rd ing   to  the  i n v e n t i o n ;  

Fig.  2  is  a  s ide   e l e v a t i o n   of  the  compensator   pa r t   of  F i g .  
'  i;  from  a  p o s i t i o n   at  90°  to  the  e l e v a t i o n   of  Fig.  1 ;  

30  Fig.  '3  is  a  l o n g i t u d i n a l   s e c t i o n a l   view  of  the  c o m p e n s a t o r  

p a r t   of  F igs .   1  and  2  taken  on  l i n e   AA  of  Fig.  4 ;  

Fig.  4  is  an  end  e l e v a t i o n a l   view  in  the  d i r e c t i o n   o f  

arrow  'X'  in  Fig.  1 ;  

Fig.  5  is  an  e l e v a t i o n a l   view  of  a  second  compensator   p a r t  

35  a cco rd ing   to  the  i n v e n t i o n ;  

Fig.  6  is  a  l o n g i t u d i n a l   s e c t i o n a l   view  of  the  c o m p e n s a t o r  

pa r t   of  Fig.  5;  
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Fig.  7  shows  a  s p l i t   pin  for   use  with  the  c o m p e n s a t o r ;  
Fig.  8  shows  s c h e m a t i c a l l y   an  e l e v a t i o n a l   view,  p a r t l y   i n  

s e c t i o n ,   of  an  e x p l o s i v e   s e v e r i n g   system  i n c l u d i n g   a  c o n p e n s a t o r  
as  shown  in  Figs .   1  to  7;  a n d  

5  Fig.  9  is  an  e n l a r g e d   view  of  p a r t   of  a  f u r t h e r   system  f o r  

e x p l o s i v e   s e v e r i n g .  

R e f e r r i n g   to  the  drawings  in  which  l i k e   p a r t s   a r e  
i d e n t i f i e d   by  l ike   numera ls ,   t h e r e   is  shown  (Fig.  8)  a  
c o n p e n s a t o r   1  for  s u p p o r t i n g   an  e x p l o s i v e   s e v e r i n g   device   2  in  a  

10  bore  hole  3  below  a  well   head  (not  shown)  and  for   damping  f o r c e s  
a r i s i n g   on  e x p l o s i o n   of  the  e x p l o s i v e   s e v e r i n g   device   2  in  t h e  
bore  ho le .   The  compensator   1  compr i ses   two  p a r t s   4  (Figs .   1  to  4) 
and  5  (Figs .   5  and  6)  mounted  for   r e l a t i v e   l o n g i t u d i n a l   s l i d a b l e  
motion.   One  p a r t   4  has  means  6  for   s u p p o r t i n g   the  e x p l o s i v e  

15  dev ice   2  in  the  bore  hole   3,  and  at  l e a s t   one  of  the  p a r t s   ( i n  
t h i s   case  both  p a r t s   4  and  5)  has  means  in  the  form  of  t h r o u g h  
holes   7  for  d i s s i p a t i n g   l a t e r a l l y ,   upwardly  d i r e c t e d   f o r c e s  
a r i s i n g   on  e x p l o s i o n   of  the  device   in  the  bore  h o l e .  

The  one  p a r t   4  is  an  e l o n g a t e   member  such  as  a  rod  o r  
20  c y l i n d r i c a l   tube,   and  the  th rough   ho les   7  are  a r r anged   at  100  mm 

spac ings   along  the  l eng th   t h e r e o f ,   the  ho les   7  at  o n e  
l o n g i t u d i n a l   p o s i t i o n ,   be ing   d i r e c t e d   in  a  d i r e c t i o n   at  90°  t o  
the  d i r e c t i o n   of  the  ho les   7  at  the  next   a d j a c e n t   o n e ,  
the  axes  of  a l l   the  holes   7  be ing   at  90°  to  the  l o n g i t u d i n a l   a x i s  

25  of  the  p a r t   4  (which  axis   c o i n c i d e s   wi th   the  ax is   of  l o n g i t u d i n a l  
s l i d a b l e   mot ion) .   All  the  ho les   7  thus   ex tend   from  the  e x t e r n a l  
s u r f a c e   of  the  p a r t   4  to  i n t e r c e p t   the  bore  of  the  p a r t   4.  The 

pa r t   4  a l so   has  two  f u r t h e r   ho les   8,  l a r g e r   in  d iamete r   than  t h e  
d i ame te r   of  the  ho les   7,  which  are  s e a t i n g s   for  l ock ing   p ins   9 

30  which  are  r e c e i v e d   in  s l o t s   9'  in  the  p a r t   5,  which  s l o t s   a n d  
pins   p rov ide   means  for  c o n n e c t i n g   the  two  p a r t s   4  and  5  f o r  

l o n g i t u d i n a l   s l i d a b l e   mot ion.   The  p a r t   5  is  a  d r i l l   p ipe  a n d  
a l so   has  means  in  the  form  of  spaced  th rough   holes   7  f o r  

d i s s i p a t i n g   l a t e r a l l y ,   upwardly  d i r e c t e d   f o r c e s   a r i s i n g   on 
35  e x p l o s i o n   of  the  device   2  in  the  bore  hole   3.  The  th rough  ho les   7 

in  p a r t   5  are  a r r anged   at  150  mm  s p a c i n g s   l o n g i t u d i n a l l y   of  t h e  

pa r t   5,  the  holes   7  at  one  l eve l   a l so   be ing   o f f s e t   by  90°  w i t h  
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r e s p e c t   to  the  ho les   7  at  the  next  a d j a c e n t   l e v e l .   The  axes  o f  
a l l   the  ho les   7  are  thus  d i r e c t e d   to  the  l o n g i t u d i n a l   axis   of  t h e  

pa r t   5,  and  the  ho les   7  a l l   extend  from  the  e x t e r n a l   s u r f a c e   o f  
the  p a r t   to  i n t e r c e p t   the  t o re   t h e r e o f .  

5  Both  p a r t s   4  and  5  have  holes   10  (F igs .   5  and  6)  wh ich  
when  the  compensa to r   1  is  i n i t i a l l y   assembled   with  the  pa r t   4 
i n s i d e   the  p a r t   5  are  a l i g n e d   and  through  which  a  shear   pin  11  i s  
i n s e r t e d   and  he ld   wi th   a  s p l i t   pin  12  (Fig.  7)  . 

The  p a r t   4  has  a  t a p e r e d   ( f r u s t o - c o n i c a l )   nose  13 
10  c o r t p r i s i n g   p a r t   of  the  means  6  by  which  i t   is  connec ted   t h r o u g h  

an  a r t i c u l a t e d   j o i n t   i n c l u d i n g   a  c o n n e c t i n g   pin  14  and  l o c k i n g  
r ing   (not  shown)  wi th   a  f i r s t   (top  in  use  and  as  viewed  in  F i g .  
8)  packer   15,  which  in  tu rn   suppor t s ,   v ia   an  a r t i c u l a t e d   j o i n t ,  
the  e x p l o s i v e   s e v e r i n g   device  2  in  the  form  of  an  e x p l o s i v e  

15  cha rge .   The  charge   2  in  tu rn   suppor t s   a  second  (lower  in  use  and  

as  viewed  in  Fig.   8)  packer   16 .  

In  use  to  sever   a  sub-sea   well  head,  the  system  of  Fig.  8 
is  assembled   as  shown  and  is  landed  in  the  bore  hole  benea th   t h e  
well   head,  the   p a c k e r s   15  and  16  p r o v i d i n g   a  guide  as  they  f i t   i n  

20  the  bore  hole   3  wi th   a  s l i d i n g   f i t .   The  shear   pin  11  e n s u r e s  
c o r r e c t   a l i gnmen t   of  the  compensator   1  when  l and ing   at  the  w e l l  
head,  and  shea r s   should  the  system  be  i m p r o p e r l y   a l i g n e d   s o  
p r e v e n t i n g   damage  to  the  compensator ,   and  well   h e a d .  

As  the  system  is  sub- sea ,   the  compensa tor   1  is  f u l l   o f  
25  wate r ,   in  the  bore  ho le .   When  the  e x p l o s i v e   device   2  i s  

d e t o n a t e d ,   water   be ing   v i r t u a l l y   i n c o m p r e s s i b l e ,   shock  waves 
would  no rma l ly   be  t r a n s m i t t e d   t h e r e t h r o u g h   up  the  bore  hole  3 
with  p o s s i b l e   d e s t r u c t i o n   of  the  compensator   1  and  damage  to  t h e  
well  head  and  s u r f a c e   or  s e m i - s u b m e r s i b l e   v e s s e l s   above  or  in  t h e  

30  v i c i n i t y   of  the  e x p l o s i o n .   However  the  compensa tor   1  embodying 
the  i n v e n t i o n   d e s c r i b e d   he r e in   o b v i a t e s   t h i s   d e s t r u c t i v e   fo rce   b y  
the  shear   pin  11  s h e a r i n g ,   so  a l lowing   the  inner   p a r t   4  of  t h e  

cor tpensa tor   to  r i d e   up  i n s i d e   the  ou t e r   p a r t   5  in  r e l a t i v e  

l o n g i t u d i n a l   s l i d i n g   m o t i o n .  

35  I n i t i a l l y ,   at  r e s t ,   the  inner   p a r t   4  l i e s   at  the  b o t t o m  
(as  viewed)  of  the  hol low  ou te r   p a r t   and  is  in  compress ion .   When 
the  e x p l o s i v e   charge   2.  is  d e t o n a t e d ,   the  shock  waves  t r a v e l  
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l o n g i t u d i n a l l y   i n t e r n a l l y   of  the  pa r t   4,  p l a c i n g   i t   under  t e n s i o n  
r a t h e r   than  compress ion ,   and  the  t e n s i l e   s t r e s s e s   s t a r t   i t  
moving,  r a p i d l y ,   upwardly  in  the  ou t e r   p a r t   5.  If  i t   was  s o l i d  
with  t h i s   p a r t ,   the  fo rces   would  be  t r a n s m i t t e d   up  the  d r i l l   p i p e  

5  to  the  s u r f a c e   with  p o s s i b l y   d i s a s t r o u s   d e s t r u c t i v e   r e s u l t s .  
However,  i t   is  not  s o l i d   with  the  pipe  i t   can  r ide   f r e e l y  
upwardly  t h e r e i n ,   being  guided  by  the  p ins   9  in  the  s l o t s   9 1 .  
The  shock  waves  which  are  engendered  in  the  p a r t   4,  p lace   i t   i n  
motion  and  under  t e n s i o n ,   r a p i d l y   a r r i v e   at  i t s   upper  p l a n a r  

10  f ace .   As  the  p a r t   4  is  not  s o l i d   with  the  p a r t   5,  these   waves 
cannot   be  t r a n s m i t t e d   upwardly.   They  are  thus  r e f l e c t e d  
i n t e r n a l l y   and  t r a v e l   back  down  the  p a r t   4  to  i t s   lower  e n d .  
Thus  i t s   d i r e c t i o n   of  r o t a t i o n   is  r e v e r s e d   and  i t   moves  b a c k  
r a p i d l y   towards   the  sea  bed.  When  the  shock  waves  reach  t h e  

15  lower  end,  again  t he re   is  nowhere  for   them  to  go,  so  they  a r e  
r e f l e c t e d   i n t e r n a l l y   again ,   back  towards  the  upper  s u r f a c e ,   a n d  
the  p a r t   4  r e v e r s e s   i t s   motion  in  synchronism  t h e r e w i t h   and  h e n c e  
s t a r t s   to  move  upwards.  Reversa l   of  motion  again  occurs   a s  
d e s c r i b e d   for  the  i n i t i a l   upward  movement,  with  the  net  r e s u l t  

20  t h a t   the  e x p l o s i v e   fo rces   r e l e a s e d   in  the  system  are  d i s s i p a t e d  
n o n - d e s t r u c t i v e l y   by  the  o s c i l l a t i o n   of  the  p a r t   4  in  the  pa r t   5,  
as  shown  by  the  arrows  'X1,  Fig.  9.  The  whole  system,  i n c l u d i n g  
i n s t a l l a t i o n s   at  the  r i g   or  v e s s e l   at  the  s u r f a c e   is  t h u s  
p r o t e c t e d .  

25  The  system  shown  in  Fig.  9  is  s i m i l a r   to  t h a t   shown  i n  
Fig.  8,  and  ac t s   in  e x a c t l y   the  same  way  to  d i s s i p a t e   t h e  
e x p l o s i v e   f o r c e s ,   by  o s c i l l a t i o n   of  p a r t   4.  The  p a r t   4  in  t h i s  
embodiment  is  however  connec ted   to  the  top  packer   3  by  a n  
a d d i t i o n a l   e l o n g a t e   member  or  pipe  18  which  is  d e s t r o y e d   when  t h e  

30  e x p l o s i v e   charge  2  is  d e t o n a t e d .   This  " d i s c o n n e c t s "   the  s y s t e m ,  
and  s e t s   the  p a r t   4  in  motion  as  d e s c r i b e d   with  r e s p e c t   to  t h e  
Fig.  8  embodiment .  

It  w i l l   be  a p p r e c i a t e d   t h a t   most  of  the  t e n s i l e   fo rces   a r e  
i n t e r n a l l y   r e f l e c t e d ,   but  some  are  t r a n s m i t t e d   i n to   the  w a t e r .  

35  Moreover,   as  the  pa r t   4  moves,  water  in  p a r t   5  is  squeezed  o u t  
th rough   the  holes   7  and  s l o t s   9  '  ,  l a t e r a l l y   of  the  compensator   1 
and  thus   of  the  system  so  t ha t   t h e r e   is  no  upward  t r a n s m i s s i o n   o f  
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the  upwardly  d i r e c t e d   e x p l o s i v e   f o r c e s .   These  fo rces   a r e  

d i s s i p a t e d   l a t e r a l l y   as  shown  by  arrows  'Y1,  Fig.   9.  The  r i s i n g  

of  the  inner   p a r t   4  in  r e l a t i v e   l o n g i t u d i n a l   s l i d i n g   motion  w i t h  

r e s p e c t   to  the  ou t e r   pa r t   5  a l so   e f f e c t i v e l y   danps  the  e x p l o s i o n .  

5  This  a l so   p r o v i d e s   for  main tenance   of  the  s t r u c t u r a l   i n t e g r i t y   o f  

the  compensa tor   1  i t s e l f ,   in  o the r   words  i t   is  not  i t s e l f  

d e s t r o y e d   by  the  e x p l o s i o n .  
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CLAIMS 

1.  A  compensa tor   for  s u p p o r t i n g   an  e x p l o s i v e   s e v e r i n g   d e v i c e  

in  a  bore  hole   below  a  well  head  and  for  damping  fo r ce s   a r i s i n g  

on  e x p l o s i o n   of  the  e x p l o s i v e   s e v e r i n g   dev ice   in  the  bore  h o l e ,  

5  c h a r a c t e r i s e d   by  two  p a r t s   (4,  5)  mounted  for  r e l a t i v e   l o n g i t u d i n a l  

s l i d a b l e   mot ion  by  one  device   (4)  having  means  for   s u p p o r t i n g   t h e  

e x p l o s i v e   dev ice   (2)  in  the  bore  hole ,   and  by  the  two  p a r t s   ( 4 , 5 )  

being  a r r a n g e d   to  d i s s i p a t e   upwardly  d i r e c t e d   f o r c e s   a r i s i n g   on 

e x p l o s i o n   of  the  device   (2)  in  the  bore  h o l e .  

10  2.  A  compensa to r   accord ing   to  c la im  1,  c h a r a c t e r i s e d   by  

through  ho les   (7)  each  having  a  c e n t r a l   axis   ly ing   s u b s t a n t i a l l y  

at  r i g h t   ang le s   to  the  axis   of  l o n g i t u d i n a l   s l i d a b l e   m o t i o n .  

3.  A  compensa tor   acco rd ing   to  c la im  1  or  c la im  2,  

c h a r a c t e r i s e d   by  the  two  p a r t s   (4,5)  c o m p r i s i n g   two  c y l i n d r i c a l  

15  e l e m e n t s ,   mounted  one  w i th in   the  o t h e r ,   and  by  guide  means  (9 ,  

9')  c o n n e c t i n g   the  two  p a r t s   (4,5)  for  s a id   l o n g i t u d i n a l   s l i d a b l e  

m o t i o n .  

4.  A  compensa to r   acco rd ing   to  c la im  3,  c h a r a c t e r i s e d   by  t h e  

guide  means  compr i s ing   opposed  l o n g i t u d i n a l   s l o t s   (  9  •  )  in  t h e  

20  e x t e r n a l   one  (5)  of  the  p a r t s   (4,5)  and  by  two  opposed  p r o j e c t i n g  

lock ing   p ins   (9)  of  the  i n t e r n a l   one  (4)  of  the  p a r t s   (4 ,5 ) ,   and  

by  each  pin  (7)  p a s s i n g   th rough  a  r e s p e c t i v e   a d j a c e n t   s l o t   (91) 

of  s a id   opposed  l o n g i t u d i n a l   s l o t s .  

5.  A  compensa tor   a c c o r d i n g   to  any  of  c la ims   2  to  4 ,  
25  c h a r a c t e r i s e d   by  the  inner   one  (4)  of  the  two  c y l i n d r i c a l   p a r t s  

(4,5)  having  a  t a p e r e d   nose  (13)  compr i s i ng   sa id   means  f o r  

s u p p o r t i n g   the  e x p l o s i v e   device   (2)  in  the  bore  h o l e .  

6.  A  compensa to r   a cco rd ing   to  c la im  5,  c h a r a c t e r i s e d   by  t h e  

t a p e r e d   nose  i n c l u d i n g   a  t r a n s v e r s e   s l o t   and  o p p o s i t e   bore  f o r  
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r e c e i v i n g   p in   means  (14)  for  c o n n e c t i n g   the  e x p l o s i v e   device   (2)  

with  the   compensa to r   ( 1 ) .  

7.  A  compensa tor   accord ing   to  any  p r e c e d i n g   c l a i m ,  

c h a r a c t e r i s e d   by  means  (11)  to  e n s u r e   a l ignmen t   of  t h e  

5  c o m p e n s a t o r   when  l and ing   the  c o n p e n s a t o r   in  the  bore  h o l e .  

8.  A  compensa to r   acccord ing   to  c l a im   7,  c h a r a c t e r i s e d   by  t h e  

a l i g n m e n t   means  (11)  compr i s ing   a  shea r   p in   means  e x t e n d i n g  

th rough   the  two  p a r t s   (4,5)  t r a n s v e r s e l y   to  the  ax is   o f  

l o n g i t u d i n a l   mot ion ,   whereby  the  pin  s h e a r s   (11)  on  i m p o s i t i o n   o f  

10  a  l o n g i t u d i n a l   shear   f o r c e .  

9.  An  e x p l o s i v e   s eve r ing   sys tem,   c h a r a c t e r i s e d   by  a  

compensa to r   a c c o r d i n g   to  any  p r e c e d i n g   c l a im ,   and  an  e x p l o s i v e  

dev ice   (  2  )  s u p p o r t e d   by  the  one  p a r t   (  4  )  . 

10.  An  e x p l o s i v e   s eve r ing   system  a c c o r d i n g   to  c l a im  9 ,  

15  c h a r a c t e r i s e d   by  a  packer   assembly  (15)  be tween  the  one  p a r t   (4)  

and  the   e x p l o s i v e   device   ( 2 ) .  

11.  An  e x p l o s i v e   s e v e r i n g   system  a c c o r d i n g   to  c la im  10 ,  

c h a r a c t e r i s e d   by  a  f u r t h e r   packer   assembly   (16)  suspended  f r o m  

the  e x p l o s i v e   dev ice   ( 2 ) .  



0 2 1 2 8 1 1  1 / 2  

'  1  

J   \  

F I G . 2 .  

.10 10 r  <̂» 
j  

i d -  

s' ' 

16" 
• i -  

F I G A  

F I G . 5 .  F I G . 6  

m f ~ *  11- 
F I G . 3 .  

F  I  G . 7 .  



0 2 1 2 8 1 1  2 / 2  

F I G . 8 .  

•9' 

« = *  

-18 

15 '  F I G . 9 .  

16- 

N /  



J »  
0 2 1 2 8 1 1  

European  Patent 
Office 

Application  number EUROPEAN  SEARCH  REPORT 

EP  86  30  5 0 6 5  

DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 

Cateaorv  Citation  of  document  with  indication,  where  appropriate.  Relevant  CLASSIFICATION  OF  THE ^   ̂ of  relevant  passages  to  claim  APPLICATION  (Int  CM) 

A  US-A-1   856  912  (GREBE)  1 ,9   E  21  B  2 9 / 0 2  
*  C l a i m   1  *  E  21  B  2 9 / 1 2  

F  42  D  5 / 0 0  

A  US-A-2   191  781  (TURECHEK)  1 , 9  
*  C l a i m   1  * 

A  U S - A - 4   510  999  (GEORGE)  1 - 3 , 9 ,  
1 0  

*  Co lumn  7,  l i n e s   5 - 1 1   * 

A  FR-A-2   534  624  (COMMISSARIAT  A  1 , 9 , 1 0  
L 'ENERGIE  ATOMIQUE) 
*  Page   8,  l i n e s   7 - 1 4 ;   p a g e   4 ,  
l i n e s   1 0 - 1 6   * 

A  WORLD  OIL,  v o l .   188,   no.   6,  May  1 , 3 , 4 ,   techn.calf.elds 
1979 ,   p a g e s   7 2 - 7 4 ,   H o u s t o n ,   7 , 9   searched  (mt.ci.4j 
T e x a s ,   US;  E . F .   BRIEGER:  "New 
p e r f o r a t o r   a n c h o r   a l l o w s   h i g h   E  21  B 
b a c k s u r g e   p r e s s u r e s "   F  42  D 
*  F i g u r e s   2 , 3   w i t h   t e x t   * 

A  GB-A-2  125  470  (GEO  VANN  INC. )   1 - 3 , 7 -  
1 0  

*  A b s t r a c t   * 

Th«  present  search  report  has  been  drawn  up  (or  all  claims 

Place  of  search  Date  of  completion  of  the  search  Examiner THE  HAGUE  2 9 - 1 0 - 1 9 8 6   SOGNO  M.G.  

CATEGORY  OF  CITED  DOCUMENTS  T  :  theory  or  principle  underlying  the  invention 
„  •  '  E  :  earlier  patent  document,  but  published  on,  or X  :  particularly  relevant  if  taken  alone  after  the  filing  date Y  :  particularly  relevant  if  combined  with  another  D  :  document  cited  in  the  application document  of  the  same  category  i_  :  document  cited  for  other  reasons A  :  technological  background O  :  non-written  disclosure  &:  member  of  the  same  patent  family,  corresponding P  :  intermediate  document  document 


	bibliography
	description
	claims
	drawings
	search report

