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©  Bolting  system  for  blow  out  preventers. 

A  bolt  installation  device  (1)  which  may  be  used  for 
the  installation  of  hydraulically  pretensioned  bolts  in  a  blow 
out  preventer  consisting  of  an  operating  head  (2)  by  which 
the  bolts  are  pretensioned,  integral  with  a  housing  (11) 
containing  a  pump  unit,  tank  for  hydraulic  oil  and  associa- 
ted  pressure  valves.  The  device  includes  a  suspension 
means  (13)  and  has  provision  for  controlling  (18)  and  rotat- 
ing  the  device. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  b o l t   i n s t a l l a t i o n  
d e v i c e   for   use  in  the  a s sembly   of  b l o w  o u t   p r e v e n t e r s .  

C o n v e n t i o n a l   b l o w  o u t   p r e v e n t e r s   for   use  in  o i l   w e l l s  

or  o i l   d r i l l i n g s   c o n s i s t   of  a  g e n e r a l l y   c y l i n d r i c a l   body  
l o c a t e d   c o a x i a l l y   a round  the  d r i l l   p i p e ,   a c c e s s   p o r t s   in  t h e  
body  a l l o w i n g   a c c e s s   of  a  p a i r   of  ram  s e a l s   each  c o m p r i s i n g  
a  l o n g i t u d i n a l l y   s p l i t   c y l i n d e r   which  may  be  f o r c e d   a g a i n s t  
the  d r i l l   p ipe   in  b l o w  o u t   c o n d i t i o n s .   The  ram  s e a l s   a r e  
d r i v e n   by  a  p a i r   of  rams  a c t i n g   h o r i z o n t a l l y ,   the  e n t i r e   ram 
sys t em  e n c a s e d   in  a  bonne t   c o n n e c t e d   to  the  body  by  b o n n e t  
b o l t s   e x t e n d i n g   t h r o u g h   the  b o n n e t ,   ram  s u p p o r t s   and  b o d y .  
The  ram  s e a l s   r e q u i r e   f r e q u e n t   s e r v i c i n g ,   n o r m a l l y   e v e r y  
t h r e e   months ,   n e c e s s i t a t i n g   removal   of  the  bonne t   b o l t s .  
These  are  d e s i g n e d   to  w i t h s t a n d   the  f u l l   w o r k i n g   p r e s s u r e   o f  
the  b l o w  o u t   p r e v e n t e r   and  thus   on  r e a s s e m b l y   have  to  b e  
a d e q u a t e l y   t i g h t e n e d .   E x p e r i e n c e   has  shown  t h a t   the  t o r q u e  
t i g h t e n i n g   of  s o l i d   b o l t s   has  been  time  consuming   and  h a s  
lead   to  g a l l i n g   p r o b l e m s   in  the  t h r e a d s   and  be tween   b o l t  

f l a n g e   and  b o n n e t   f a ce .   The  o v e r r i d i n g   c o n c e r n   however  i s  
the  l ack   of  p r e d i c t a b i l i t y   of  the  load  in  the  b o l t .  

The  p r e s e n t   i n v e n t i o n   is  based   on  the  d i s c o v e r y   t h a t  

h y d r a u l i c a l l y   p r e t e n s i o n e d   b o l t s   may  be  used  as  b o n n e t  

b o l t s ,   and  the  s u b s e q u e n t   d e v e l o p m e n t   of  a  d e v i c e   for   t h e i r  
i n s t a l l a t i o n   e i t h e r   d u r i n g   m a n u f a c t u r e   or  for   s e r v i c e  
m a i n t e n a n c e   which  may  be  c a r r i e d   out  in  c l o s e   p r o x i m i t y   t o  
the  d r i l l   head  for   example  on  a  d r i l l   r i g .  

A c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n   a  b o l t   i n s t a l l a t i o n  
d e v i c e   for   use  in  the  i n s t a l l a t i o n   of  h y d r a u l i c a l l y   p r e -  
t e n s i o n e d   b o l t s   in  a  b l o w  o u t   p r e v e n t e r   c o m p r i s e s   an  o p e r a t i n g  
head  by  which ,   in  use ,   the  h y d r a u l i c   b o l t s   are  p r e t e n s i o n e d ,  
the  head  b e i n g   i n t e g r a l   wi th   a  h o u s i n g   c o n t a i n i n g   a  pump 
u n i t ,   a  t ank   for   h y d r a u l i c   o i l   and  a  high  p r e s s u r e   c o n t r o l  
v a l v e   for   c o n t r o l l i n g ,   in  use,   the  flow  of  h y d r a u l i c   o i l   t o  
the  o p e r a t i n g   head  and  a  high  p r e s s u r e   r e l e a s e   v a l v e   f o r  



c o n t r o l l i n g   the  flow  of  o i l   from  the  o p e r a t i n g   head  back  t o  

the  t a n k ,   the  d e v i c e   p r o v i d e d   with  means  for   s u s p e n s i o n   and  

wi th   c o n t r o l l i n g   means  which  a l low  r o t a t i o n   of  the  d e v i c e  

and  by  which  means  b o l t   f i t t i n g   and  b o l t   r emova l   can  b e  

e f f e c t e d .  

P r e f e r a b l y   the  h o u s i n g   is  of  g e n e r a l l y   c y l i n d r i c a l  

shape  and  l i e s   on  the  same  ax i s   as  the  b o l t   head .   For  e a s e  
of  o p e r a t i o n   i t   is  p r e f e r r e d   t h a t   the  means  of  s u s p e n s i o n  
s h o u l d   be  l o c a t e d   at  or  near   the  c e n t r e   of  g r a v i t y ,   and-  

t h a t   the  c o n t r o l l i n g   means  be  l o c a t e d   at  or  near   the  end  o f  

the  h o u s i n g   d i s t a n t   from  the  o p e r a t i n g   h e a d .  

In  i t s   p r e f e r r e d   form  the  d e v i c e   is  " t o r p e d o   s h a p e d "  
and  t h i s   compact   d e s i g n   a l l o w s   g r e a t   ease   of  o p e r a t i o n .   T h i s  
is  e s s e n t i a l   where  s e r v i c e   m a i n t e n a n c e   is  c o n c e r n e d   s i n c e  

b l o w  o u t   p r e v e n t e r s   are  n o r m a l l y   used  in  f o u r - h i g h   s t a c k s ,  
l i n k e d   t o g e t h e r   in  a  t u b u l a r   f rame,   and  t h i s   s e r i o u s l y  
r e s t r i c t s   a c c e s s   to  the  bonne t   b o l t s .  

The  o p e r a t i n g   head  of  the  d e v i c e   is  p r e f e r a b l y   t h e  
s t a n d a r d   form  of  o p e r a t i n g   head  fo r   a  h y d r a u l i c a l l y  
p r e t e n s i o n e d   f a s t e n e r ,   for   example  of  the   type   d i s c l o s e d   i n  
U.K.  1  136  280  or  more  p r e f e r a b l y   U.K.  1  382  192.  In  g e n e r a l  
t h e s e   c o n s i s t   of  a  c l o s e d   c y l i n d r i c a l   chamber  and  a  p i s t o n  
member  which  is  a  c l o s e   s l i d i n g   f i t   in  the  c y l i n d r i c a l  
chamber .   An  e x p a n d a b l e   tube   or  sac ,   of  r u b b e r   or  o t h e r  
s u i t a b l e   m a t e r i a l ,   or  a  d i s c   of  r e s i l i e n t   m a t e r i a l   a b u t s  

a g a i n s t   the   work ing   face   of  the  p i s t o n   and  b e a r s   on  the  w a l l  
of  the   chamber  to  form  a  s e a l ,   and  a  c o n d u i t   e x t e n d s   t h r o u g h  
the  c y l i n d e r   wal l   and  is  c o u p l e d   to  the   l i n e   d e l i v e r i n g   h i g h  

p r e s s u r e   h y d r a u l i c   f l u i d   from  the  p r e s s u r e   pack .   The  o p e n  
end  of  the   chamber  is  t h r e a d e d .  

In  the  d e v i c e   of  the  p r e s e n t   i n v e n t i o n   the   o p e r a t i n g  
head  is  s e m i - p e r m a n e n t l y   c o n n e c t e d   to  the   h o u s i n g   and  t h e  

componen t s   l o c a t e d   w i t h i n   the  h o u s i n g .   Thus  in  n o r m a l  

o p e r a t i o n ,  n o   high  p r e s s u r e   h y d r a u l i c   c o n n e c t i o n s   need  to  b e  
made  or  b roken   d u r i n g   the  b o l t   f i t t i n g   or  b o l t   r e m o v a l  

p r o c e s s ,   but   the  o p e r a t i n g   head  can  be  d i s m a n t l e d   a n d  



s e p a r a t e d   from  the  h o u s i n g   and  o t h e r   component   p a r t s   f o r  

s e r v i c i n g .  
Any  s u i t a b l e   means  for   s u s p e n s i o n   may  be  u s e d .  

One  method  is  to  have  a  meta l   r i n g   with  an  i n t e g r a l   e y e  
b o l t   l o c a t e d   at  or  near   the  c e n t r e   of  g r a v i t y   of  the  d e v i c e .  

A l t e r n a t i v e l y   t h e  h o u s i n g   may  be  p r o v i d e d   wi th   a  n e c k e d  

r e g i o n   in  which  a  s l i n g   may  be  l o c a t e d .   However  p r e f e r a b l y  
the  h o u s i n g   is  p r o v i d e d   wi th   a  t r u n n i o n   b e a r i n g   at  or  n e a r  
the  c e n t r e   of  g r a v i t y   and  an  eye  b o l t   is  l o c a t e d   on  t h e  
o u t e r   r i n g   t h e r e o f .  

In  o r d e r   to  c o n t r o l   the  f i t t i n g   and  remova l   o f  

h y d r a u l i c a l l y   p r e t e n s i o n e d   b o l t s   with  the  d e v i c e   of  t h e  

p r e s e n t   i n v e n t i o n   the  c o n t r o l l i n g   means  is  p r e f e r a b l y   a  h a n d  
wheel  mounted  wi th   i t s   m i d - p o i n t   l y i n g   in  l i n e   wi th   the  a x i s  
of  the  o p e r a t i n g   head  and  h o u s i n g .  

The  high  p r e s s u r e   va lve   for   c o n t r o l l i n g   the  flow  o f  

h y d r a u l i c   o i l   to  the  o p e r a t i n g   head  and  the  r e l e a s e   v a l v e   t o  
c o n t r o l   the  flow  of  o i l   from  the  o p e r a t i n g   head  back  to  t h e  
tank  may  be  c o m p r i s e d   of  a  double   v a l v e .   Handwhee l s   o r  
the  l i k e   for   o p e r a t i n g   the  v a l v e s   or  double   va lve   a r e  
mounted  on  the  h o u s i n g .   An  a i r   p r e s s u r e   r e d u c i n g   va lve   t o  
c o n t r o l   the  h y d r a u l i c   p r e s s u r e   d e v e l o p e d   by  the  pump  may  b e  

l o c a t e d   i n s i d e   or  o u t s i d e   the  h o u s i n g .   The  d e v i c e   of  t h e  

p r e s e n t   i n v e n t i o n   is  e n t i r e l y   s e l f   c o n t a i n e d   in  use  o t h e r   t h a n  

r e q u i r i n g   a  c o m p r e s s e d   a i r   l i n e ,   and  t h i s   may  be  c o n n e c t e d  

by  means  of  a  snap  on  qu ick   r e l e a s e   c o n n e c t i o n ,   one  p a r t   o f  

which  is  mounted  on  the  h o u s i n g .  
P r e f e r a b l y   the  t h r e a d   on  the  o p e r a t i n g   head  is  a  l e f t  

hand  t h r e a d .   This  is  b e c a u s e   t h e r e   is  a  p o s s i b i l i t y   o f  

t h r e a d   c o r r o s i o n   on  the  b o l t s ,   and  l e f t   hand  t h r e a d i n g  
e n a b l e s   e a s i e r   r emova l   s h o u l d   t h i s   occu r .   In  a  p r e f e r r e d  
embodiment   a  four   s t a r t   t h r e a d   is  u s e d .  

The  b o l t   I n s t a l l a t i o n   dev ice   of  the  p r e s e n t   i n v e n t i o n  

may  be  used  for   the  i n s t a l l a t i o n   of  h y d r a u l i c   b o l t s   of  t h e  

c o n v e n t i o n a l   t y p e ,   for   example   as  d i s c l o s e d   and  c l a i m e d   i n  

U.K.  p a t e n t   1  382  192,  in  which  a  load  rod  is  l o c a t e d   w i t h  



c l e a r a n c e   in  a  b l i n d   bore   w i t h i n   the  shank  of  the  b o l t .   T h e  

end  of  the  b o l t   d i s t a n t   from  the  b l i n d   end  of  the  bore   i s  

t h r e a d e d   to  mate  wi th   the  t h r e a d   on  the  o p e r a t i n g   head  o f  

the  i n s t a l l a t i o n   d e v i c e ,   and  when  c o n n e c t e d   the  end  of  t h e  

load  rod  d i s t a n t   from  the  b l i n d   end  is  in  f ace   to  f a c e  

r e l a t i o n s h i p   wi th   the  p i s t o n   member  of  the  o p e r a t i n g   h e a d .  

A l t e r n a t i v e l y   however  the  shank  of  the  b o l t   may  be  b o r e d  

t h r o u g h o u t   i t s   l e n g t h   and  t h r e a d e d   i n t e r n a l l y   at  the  e n d  

d i s t a n t   from  t h a t   which  w i l l   mate  wi th   the  o p e r a t i n g   h e a d .  

The  load  rod  used  in  t h i s   a l t e r n a t i v e   b o l t   is  t h r e a d e d  t o  

mate  wi th   the  i n t e r n a l   t h r e a d   of  the  b o l t   shank,   and  t h e  
d i s t a n t   end  from  the  t h r e a d   f a c e s   on  to  the  p i s t o n   member  o f  

the  o p e r a t i n g   head  d u r i n g   u s e .  
An  embodiment   of  the  i n v e n t i o n   w i l l   now  be  d e s c r i b e d  

wi th   r e f e r e n c e   to  the  a c c o m p a n y i n g   d rawing   in  which  F i g u r e   1 

is  a  p e r s p e c t i v e   view  of  a  s e l f - c o n t a i n e d   b o l t   i n s t a l l a t i o n  
d e v i c e   in  a c c o r d a n c e   wi th   the  i n v e n t i o n   and  F i g u r e   2  is  an  
a x i a l   c r o s s   s e c t i o n   t h r o u g h   the  o p e r a t i n g   h e a d .  

F i g u r e   1  shows  a  b o l t   i n s t a l l a t i o n   d e v i c e   1  i n c l u d i n g  
an  o p e r a t i n g   head  2  for   the   h y d r a u l i c   b o l t .   The  o p e r a t i n g  
head  2  is  shown  in  more  d e t a i l   in  F i g u r e   2  and  c o m p r i s e s   a  
c l o s e d   c y l i n d r i c a l   chamber  3  p r o v i d e d   by  a  cup  shaped   b o d y  
and  hav ing   a  c o n d u i t   4  t h r o u g h   the  end  f a c e .   A  c y l i n d r i c a l  
h o u s i n g   5  hav ing   a  f l a n g e   6  at  one  end  f ace   is  b o l t e d   to  t h e  

o p e r a t i n g   head  2  and  houses   a  h igh   p r e s s u r e   tube   7  t h r o u g h  
which  h y d r a u l i c   o i l   can  be  p a s s e d .   The  h igh  p r e s s u r e   t u b e  
is  c o u p l e d   to  the  c o n d u i t   4  t h r o u g h   a  high  p r e s s u r e   j u n c t i o n  
8.  A  p i s t o n   9  is  l o c a t e d   in  the  c y l i n d e r   3  and  is  a  c l o s e  

s l i d i n g   f i t   wi th   the  chamber  w a l l .   A  d i s c   10  of  r e s i l i e n t  
m a t e r i a l   abu t s   the  work ing   f ace   of  the   p i s t o n   member  9 .  
This   p r o v i d e s   a  s e a l   a g a i n s t   l e a k a g e   of  h y d r a u l i c   f l u i d  

t h r o u g h   the  space   be tween   the  wa l l   of  the  p i s t o n   member  a n d  

the  wal l   of  the  c y l i n d e r   3.  The  p e r i p h e r y   of  the  d i s c   10 

a lways   b e a r s   r a d i a l l y   o u t w a r d s   a g a i n s t   the   wa l l   of  t h e  

c y l i n d e r   to  p r o v i d e   the  s e a l .   The  h a r d n e s s   of  the   m a t e r i a l  
from  which  the  d i s c   10  is  made  and  i t s   t h i c k n e s s   in  r e l a t i o n  
to  i t s   d i a m e t e r   are  such  t h a t   in  use  when  a  p r e s s u r e   o f  



h y d r a u l i c   o i l   a c t s   in  the  c y l i n d e r   3,  the  c o m p r e s s i o n   of  t h e  

d i s c   10  a g a i n s t   the  p i s t o n   member  9  c auses   the  d i s c   to  a c t  

r a d i a l l y   o u t w a r d s   a g a i n s t   the  wal l   of  the  c y l i n d e r   wi th   e v e n  

g r e a t e r   p r e s s u r e   and  thus   improves   the  s e a l .   The  S h o r e  

h a r d n e s s   of  the  m a t e r i a l   from  which  d i s c   10  is  made  is  i n  

the  range   10  to  100  and  p r e f e r a b l y   40  to  70.  Medium  h a r d  

n i t r i l e   r u b b e r   is  p a r t i c u l a r l y   s u i t a b l e .  
The  c y l i n d r i c a l   h o u s i n g   5  is  f i x e d   at  the  end  d i s t a n t  

from  the  o p e r a t i n g   head  to  a  h o u s i n g   11  in  which  a  p r e s s u r e  
pack  c o m p r i s i n g   a  s e l f - c o n t a i n e d   pump  u n i t ,   t ank   for   h y d r a u l i c  

f l u i d ,   c o n t r o l   v a l v e s   and  p i p i n g s   are  mounted .   A  m e t a l  

t r u n n i o n   12  wi th   an  eye  b o l t   13  are  mounted  c l o s e   to  t h e  
t 

j u n c t i o n   be tween   the  p r e s s u r e   pack  h o u s i n g   11  and  c y l i n d r i c a l  

h o u s i n g   5.  The  c o n t r o l   v a l v e s   c o n s i s t   of  a  p r e s s u r e   c o n t r o l  
14  to  c o n t r o l   the  flow  of  h y d r a u l i c   o i l   to  the  o p e r a t i n g  
head  2,  a  p r e s s u r e   r e l e a s e   v a l v e   15  to  c o n t r o l   the  flow  o f  
o i l   back  to  the  tank  and  an  a i r   r e g u l a t o r   16.  An  a i r   l i n e  

c o n n e c t o r   17  of  the  s n a p - o n ,   qu ick   r e l e a s e   type   is  a l s o  
mounted  on  the  p r e s s u r e   pack  h o u s i n g   11.  A  hand  wheel  18 

is  f i x e d   at  the  end  of  the  p r e s s u r e   pack  h o u s i n g   d i s t a n t  
from  the  o p e r a t i n g   head,   wi th   i t s   mid  p o i n t   l y i n g   in  l i n e  
wi th   the  ax i s   of  the  p r e s s u r e   pack  and  o p e r a t i n g   head.   The 

p r e s s u r e   gauge  for   d e t e c t i n g   in  use  the  p r e s s u r e   of  h y d r a u -  
l i c   o i l   is  mounted  w i t h i n   the  boundary   of  the  hand  wheel  18 ,  
which  t h e r e b y   o f f e r s   i t   some  p r o t e c t i o n .   In  use  the  b o l t  

a s semb ly   d e v i c e   is  mounted  by  means  of  the  eye  b o l t   13  w h i c h  
is  l o c a t e d   in  the  t r u n n i o n   at  or  near   the  c e n t r e   of  g r a v i t y  
of  the  d e v i c e ,   and  the  handwhee l   18  is  used  to  c o n t r o l   t h e  

o p e r a t i o n   of  the  d e v i c e .  
The  use  of  the  d e v i c e   of  the  p r e s e n t   i n v e n t i o n   in  t h e  

f i t t i n g   and  r emova l   of  bonne t   b o l t s   w i l l   now  be  d e s c r i b e d .  
The  bonne t   is  c l o s e d   and  bonne t   b o l t s   each  c o n s i s t i n g   of  a 
b o l t   shank  hav ing   an  a x i a l   bore   w i t h i n   the  shank ,   a r e  
l o c a t e d   in  the  bonne t   in  the  c o n v e n t i o n a l   manner  u s i n g   an  
a i r   o p e r a t e d   a i r   r u n n e r   and  s o c k e t .   The  b o l t s   are  s c r e w e d  
home  and  the  b o l t   r u n n e r   and  s o c k e t   are  removed.   A  l o a d  



rod  which  f i t s   wi th   c l e a r a n c e   is  l o c a t e d   in  the  a x i a l   b o r e ,  

t h i s   be ing   p e r m a n e n t l y   f i t t e d   by  screwed  in,   if   the  a x i a l  

bore  is  open  at  both   ends ,   or  where  the  a x i a l   bore   h a s  a  

c l o s e d   end  is  f i t t e d   b e f o r e   the  b o l t   is  to  be  p r e l o a d e d .  
The  b o l t   a s s e m b l y   d e v i c e ,   l i f t e d   by  means  of  the   t r u n n i o n ,  
is  s c rewed   onto  the  b o l t   head,   t h i s   s c r e w i n g   a c t i o n   c o n -  
t r o l l e d   by  means  of  the  handwhee l   18.  A d v a n t a g e o u s l y   t h e  

o p e r a t i n g   head  2  is  p r o v i d e d   wi th   a  4  s t a r t   l e f t   hand  t h r e a d  

so  t h a t   the  sys tem  is  sc rewed   on  to  the  b o l t   in  an  a n t i -  
c l o c k w i s e   manner .   An  a i r   s upp ly   l i n e   is  then   c o n n e c t e d  t o  

the  qu ick   r e l e a s e   c o n n e c t o r   17.  O p e r a t i o n   of  the   a i r  

r e g u l a t o r   v a l v e   16  s t a r t s   the  pump  and  c o n t r o l s   the   p r e s s u r e  
t 

d e l i v e r e d   by  the  pump  up  to  the  b o l t ' s   o p e r a t i n g   p r e s s u r e .  
A  b u r s t i n g   d i s c   b u i l t   i n t o   the  h y d r a u l i c   s y s t e m   p r e v e n t s  
o v e r p r e s s u r i s a t i o n   of  the  b o l t .   On  r e a c h i n g   the   b o l t  

o p e r a t i n g   p r e s s u r e ,   the  h igh  p r e s s u r e   v a l v e   14  to  t h e  

o p e r a t i n g   head  2  and  the  a i r   r e g u l a t o r   v a l v e   16  are   c l o s e d .  
This   e f f e c t s   a  p r e s t r e t c h   of  the  b o l t   w i t h i n   i t s   e l a s t i c  
l i m i t .   Using  the  i n t e g r a l   handwhee l   18,  or  a  t o r q u e   bar  i f  

n e c e s s a r y   the  whole  a s sembly   is  t u r n e d   c l o c k w i s e   t h u s  

t i g h t e n i n g   the  b o l t .   The  h y d r a u l i c   p r e s s u r e   is  r e l e a s e d   by  
o p e n i n g   the  p r e s s u r e   r e l e a s e   v a l v e ,   and  the  b o n n e t   b o l t ,   i n  

a t t e m p t i n g   to  r e t u r n   to  i t s   o r i g i n a l   l e n g t h ,   a p p l i e s   a  

c l a m p i n g   load  to  the  bonne t   a s s e m b l y .   The  b o l t   a s s e m b l y  
d e v i c e   is  removed  from  the  b o l t   head  by  c l o c k w i s e   r o t a t i o n .  
If  the  h y d r a u l i c a l l y   p r e t e n s i o n e d   b o l t   i n c o r p o r a t e   a  r e m o v a b l e  
load  rod,   t h i s   is  removed  and  a  p r o t e c t i v e   cover   f i t t e d   t o  
the  head  of  the  b o l t .   The  b o l t   may  be  removed  when  d e s i r e d  

by  r e v e r s i n g   the  above  s e q u e n c e .  
By  use  of  a  b o l t   a s sembly   d e v i c e   as  d e s c r i b e d   in  t h e  

p r e s e n t   s p e c i f i c a t i o n ,   no  high  p r e s s u r e   h y d r a u l i c   c o n n e c t i o n s  
need  to  be  made  or  b roken   at  any  t ime  d u r i n g   f i t t i n g   o r  
r emov ing   the  b o l t s .  



1.  A  b o l t   i n s t a l l a t i o n   d e v i e   fur  use  in  the  i n s t a l l a t i o n  

of  h y d r a u l i c a l l y   p r e t e n s i o n e d   b o l t s   in  a  b l o w  o u t   p r e v e n t e r  

c o m p r i s i n g   an  o p e r a t i n g   head  2  by  which  in  use  the  h y d r a u l i c  

b o l t s   are  p r e t e n s i o n e d ,   a  h o u s i n g   11  c o n t a i n i n g   a  pump  u n i t ,  

a  t ank   for   h y d r a u l i c   o i l   and  a  high  p r e s s u r e   c o n t r o l   v a l v e  

for   c o n t r o l l i n g   in  use  the  flow  of  h y d r a u l i c   o i l   to  t h e  

o p e r a t i n g   head  and  a  high  p r e s s u r e   r e l e a s e   v a l v e   for   c o n -  

t r o l l i n g   the  flow  of  o i l   f r o m  t h e   o p e r a t i n g   head  back  to  t h e  

t a n k ,   c h a r a c t e r i s e d   in  t h a t   the   o p e r a t i n g  h e a d   2  is  i n t e g r a l  
wi th   the  h o u s i n g   11,  and  is  p r o v i d e d   wi th   a  means  for   s u s p e n -  
s ion   13  and  c o n t r o l l i n g   means  18  which  a l l ow   r o t a t i o n   o f  

the  d e v i c e   and  by  which  means  b o l t   f i t t i n g   and  b o l t   r e m o v a l  

can  be  e f f e c t e d .  

2.  A  d e v i c e   as  c l a imed   in  c l a im   1  in  which  the   hous ing   11  i s  

of  g e n e r a l l y   c y l i n d r i c a l   s h a p e .  
3.  A  d e v i c e   as  c l a i m e d   in  c l a i m   1  or  c l a i m   2  in  which  t h e  

h o u s i n g l l l i e s   a long   the  same  ax i s   as  the  o p e r a t i . n g   head  2. 
4.  A  d e v i c e   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   1  to  3  i n  

which  the   means  of  s u s p e n s i o n  1 3  i s  l o c a t e d   at  or  nea r   t h e  
c e n t r e   of  g r a v i t y   of  the  d e v i c e .  

5.  A  d e v i c e   as  c l a i m e d   in  c l a im  4  in  which  the  means  o f  

s u s p e n s i o n   is  a  t r u n n i o n   b e a r i n g   1 2 .  
6.  A  d e v i c e   as  c la imed   in  any  p r e c e e d i n g   c l a i m   in  w h i c h  
the  means  of  c o n t r o l l i n g   the  f i t t i n g   of  b o l t s   and  t h e i r  
r emova l   is  a  handwheel  18   located at   the   end  of  the  h o u s i n g  1 1  
d i s t a n t   from  the  o p e r a t i n g   h e a d  2 .  
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