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Device  for  handling  well  casings. 

o  

a  
u i  

A  device  (1)  for  use  in  handling  casing  (20)  in  a  rotary  drilling 
rig  configuration  comprises  a  first  member  (30)  attachable  to  a 
lifting  block  (10),  a  second  member  (31)  to  which  the  casing  (20) 
can  be  connected  and  a  bellows  (40)  which  is  disposed  between 
the  first  member  (30)  and  the  second  member  (31)  and  can  be 
inflated  via  an  air  line  (41).  The  casing  (20)  is  positioned  directly 
above  the  assembled  casing  string  (21). 

In  operation  the  bellows  (40)  is  pressurized  until  the  max- 
imum  pressure  permitted  by  a  relief  valve  (not  shown)  is  attained. 
The  rig  hand  may  then  manually  adjust  the  pressure  downward 
until  the  preferred  pressure  is  reached.  Because  of  the  «IiftN 
provided  by  the  bellows  (40),  that  preferred  pressure  will  be 
characterized  by  the  seemingly  weightless  suspension  of  the 
casing  (20)  above  the  box  (22)  and  the  relative  ease  with  which 
the  casing  (20)  may  be  manually  lowered  by  the  rig  hand  under 
the  increased  control  provided  by  the  device,  so  that  the  threads 
of  the  pin  (23)  and  box  (22)  may  be  properly  aligned  and 
connected  with  damage  to  neither.  If  the  weight  of  each  casing 
(20)  is  substantially  the  same  weight  as  the  prior  casing,  the  rig 
hand  may  simply  adjust  the  adjustable  pressure  relief  valve  to 
vent  at  a  pressure  corresponding  to  the  bellows  being  nearly  fully 
extended  with  the  load  applied. 



The  i n v e n t i o n   r e l a t e s   to  a  d e v i c e   f o r  

f a c i l i t a t i n g   t h e   h a n d l i n g   of  a  l o a d   a n d ,   m o r e  

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

d e v i c e   f o r   f a c i l i t a t i n g   t h e   h a n d l i n g   of  c a s i n g s   a n d  

s i m i l a r   j o i n t s   u s e d   in  d r i l l i n g .   The  i n v e n t i o n   a l s o  

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

a c c o r d a n c e   w i t h   t h e   i n v e n t i o n   and  a  m e t h o d   of  h a n d l i n g   a  

l o a d .  

In  many  d r i l l i n g   a p p l i c a t i o n s ,   and  e s p e c i a l l y   i n  

deep   h i g h   p r e s s u r e   w e l l s ,   one  or  more  c a s i n g   s t r i n g s   a r e  

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

W h e t h e r   t h e   c r e w   m e m b e r s   a r e   r u n n i n g   s u r f a c e ,  

i n t e r m e d i a t e ,   or   p r o d u c t i o n   c a s i n g ,   t h e   h a n d l i n g   of   t h e  

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

In  p a r t i c u l a r ,   c o n s i d e r a b l e   s k i l l   i s   n e e d e d   t o  

l o w e r   t h e   new  c a s i n g   i n t o   p o s i t i o n   on  t h e   a s s e m b l e d  

c a s i n g   s t r i n g   and   to   make  t h e   n e c e s s a r y   t h r e a d e d  

c o n n e c t i o n   b e t w e e n   t h e   p i n   on  t h e   new  c a s i n g   and  t h e   b o x  

on  t h e   t o p   of  t h e   a s s e m b l e d   c a s i n g   s t r i n g .   T h u s ,   i f   t h e  

new  c a s i n g   i s   p o s i t i o n e d   t oo   h i g h   a b o v e   t h e   box  on  t h e  

a s s e m b l e d   s t r i n g ,   t h e   t h r e a d s   do  n o t   e n g a g e .   On  t h e   o t h e r  

h a n d ,   i f   t h e   p i n   i s   l o w e r e d   t o o   f a r ,   t h e   f u l l   w e i g h t   o f  

t h e   new  c a s i n g   may  r e s t   on  t h e   f i r s t   t h r e a d   of   t h e  

a s s e m b l e d   s t r i n g   and   t h r e a d   damage   may  o c c u r .   T h i s   m a y  

r e q u i r e   r e m o v a l   of  t h e   d a m a g e d   c a s i n g ( s )   and  c o s t l y  

d e l a y s .   Even   i f   no  t h r e a d   d a m a g e  i n i t i a l l y   o c c u r s   as  a  

r e s u l t   of  l o w e r i n g   t h e   new  c a s i n g   t o o   f a r   t h e   w o r k e r   ( t h e  

" s t a b b e r " )   may  h a v e   d i f f i c u l t y   in  m a n o e u v e r i n g   t h e   c a s i n g  

to  a l i g n   i t   so  as  to   make  a  p r o p e r   t h r e a d e d   c o n n e c t i o n .  

In  t h e   e v e n t   of  s u c h   a  m i s a l i g n m e n t ,   c r o s s   t h r e a d i n g   o r  

o t h e r   t h r e a d   d a m a g e   may  o c c u r .  

The  p r e f e r r e d   e m b o d i m e n t   of  t h e   p r e s e n t  



i n v e n t i o n   is   d i r e c t e d   to  a  d e v i c e   f o r   f a c i l i t a t i n g   t h e  

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

m e m b e r s   to  r e d u c e   t h e   a b o v e   p r o b l e m s .   I t   a l s o   h a s  

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

n o n - d r i l l i n g   o p e r a t i o n s .  

A c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n   t h e r e   i s  

p r o v i d e d   a  d e v i c e   f o r   f a c i l i t a t i n g   t h e   h a n d l i n g   of  a  

l o a d ,   w h i c h   d e v i c e   c o m p r i s e s :  

a)  a  f i r s t   member  a t t a c h a b l e   to  a  l i f t i n g   b l o c k ;  

b)  a  s e c o n d   member  to  w h i c h   s a i d   l o a d   can   b e  

c o n n e c t e d ;   a n d  

c)  r e s i l i e n t   means   w h i c h ,   in  u s e ,   a c t   b e t w e e n   s a i d  

f i r s t   member   and  s a i d   s e c o n d   member   and   w h i c h   p e r m i t   s a i d  

l o a d   to  move  d o w n w a r d l y   w i t h   r e s p e c t   to   s a i d   f i r s t   m e m b e r  

when  d o w n w a r d   p r e s s u r e   i s   a p p l i e d   to   s a i d   l o a d .  

P r e f e r a b l y ,   one  of  s a i d   f i r s t   and  s e c o n d   m e m b e r s  

has   an  end  w a l l   and  a  s i d e   w a l l   h a v i n g   a t   l e a s t   t w o  

e l o n g a t e   s l o t s   t h e r e i n   d i s p o s e d   to   o p p o s i t e   s i d e s   of  s a i d  

one  m e m b e r ,   and  w h e r e i n   t h e   o t h e r   member   i s   p r o v i d e d   w i t h  

a  ba r   w h i c h   e x t e n d s   t h r o u g h   s a i d   s l o t s   and   t h e   e n d s   o f  

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

member  to  s a i d   l i f t i n g   b l o c k .  

The  r e s i l i e n t   means   may  be  h y d r a u l i c ,   m e c h a n i c a l  

or  p n e u m a t i c .  

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

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

d i s p o s e d   b e t w e e n   t h e   f i r s t   and  s e c o n d   m e m b e r s   a n d  

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

v e n t   h y d r a u l i c   f l u i d   f r o m   t h e   a s s e m b l y   to   r a i s e   or  l o w e r  

t h e   l o a d   w i t h   r e s p e c t   to   t h e   f i r s t   m e m b e r .   In  s u c h   a n  

e m b o d i m e n t   a  h y d r a u l i c   a c c u m u l a t o r   or   t h e   l i k e   i s  

p r o v i d e d   to   i n t r o d u c e   r e s i l i e n c e   i n t o   t h e   s y s t e m .  

A l t e r n a t i v e l y ,   t h e   r e s i l i e n t   means   c o u l d  

c o m p r i s e   a  s p r i n g   w h i c h   w o u l d   p r e f e r a b l y   be  a d j u s t a b l e .  

W h i l s t   t h i s   w o u l d   be  q u i t e   a c c e p t a b l e   f o r   s u b s t a n t i a l l y  



u n i f o r m   l o a d s   i t   is   n o t   p a r t i c u l a r l y   f a v o u r e d   w h e r e   t h e  

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

As  a  f u r t h e r   a l t e r n a t i v e   t h e   r e s i l i e n t   means   m a y  

a c t ,   in  u s e ,   b e t w e e n   t h e   f i r s t   member   and  t h e   s e c o n d  

member   by  c o m p r e s s e d   g a s .   The  c o m p r e s s e d   gas   may  b e  

c o n t a i n e d   in  a  p i s t o n   and  c y l i n d e r   a r r a n g e m e n t   or  in  a  

b e l l o w s .   In  o r d e r   to  a c c o m m o d a t e   v a r y i n g   l o a d s ,   means   a r e  

p r e f e r a b l y   p r o v i d e d   to  a d j u s t   t h e   gas   p r e s s u r e   in  t h e  

p i s t o n   and   c y l i n d e r   or  b e l l o w s   e i t h e r   by  t h e   a d m i s s i o n   o f  

gas   t h e r e t o   or  by  t h e   v e n t i n g   of  g a s   t h e r e f r o m .   T h u s ,   t h e  

gas   p r e s s u r e   may  be  s e t   so  t h a t   t h e   l o a d   i s   e x a c t l y  

s u p p o r t e d   by  t h e   b e l l o w s   or  t h e   p i s t o n   and   c y l i n d e r   in  a n  

e x p a n d e d   s t a t e .   Downward   p r e s s u r e   on  t h e   l o a d   w i l l   r e s u l t  

in  t h e   b e l l o w s   or  p i s t o n   and  c y l i n d e r   c o n t r a c t i n g   and  t h e  

l o a d   m o v i n g   d o w n w a r d s .   T h i s   c a n ,   of  c o u r s e ,   g r e a t l y  

f a c i l i t a t e   t h e   c o n n e c t i o n   of  a  new  c a s i n g   to   an  a s s e m b l e d  

p i p e   s t r i n g   s i n c e   t h e   w e i g h t   of  t h e   new  c a s i n g   i s  

c o u n t e r b a l a n c e d   by  t h e   gas   p r e s s u r e .  

A  p r e s s u r e   r e l i e f   v a l v e   may  be  p r o v i d e d   w h i c h  

may  be  s e t   to   v e n t   e i t h e r   a t   t h e   maximum  d e s i g n   p r e s s u r e  
of  t h e   e q u i p m e n t   o r ,   a t   a  g i v e n   p r e s s u r e   c o r r e s p o n d i n g   t o  

t h e   l o a d   b e i n g   b a l a n c e d .   T h i s   w o u l d   n o r m a l l y   be  t h e   c a s e  

w h e r e   s u c c e s s i v e   l o a d s   a r e   s u b s t a n t i a l l y   e q u a l .  

I f   d e s i r e d ,   means   may  be  p r o v i d e d   t o  

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

c y l i n d e r   or  b e l l o w s   to  m a i n t a i n   t h e   f i r s t   and  s e c o n d  

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

f i r s t   l i f t e d .   Once  t h e   l o a d   i s   n e a r   i t s   f i n a l   p o s i t i o n  

t h e   a u t o m a t i c   means   a r e   r e n d e r e d   i n o p e r a t i v e   to   e n a b l e  

t h e   l o a d   to  be  l o w e r e d   by  t h e   a p p l i c a t i o n   of  d o w n w a r d  

p r e s s u r e .  
The  p r e s e n t   i n v e n t i o n   a l s o   p r o v i d e s   a  m e t h o d   o f  

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

a)  m o u n t i n g   a  f i r s t   member   on  a  l i f t i n g   b l o c k ;  

b)  c o n n e c t i n g   a  l o a d   to  a  s e c o n d   m e m b e r ;  



c)  a p p l y i n g   a  r e s i l i e n t   f o r c e   b e t w e e n   s a i d   f i r s t  

and  s e c o n d   m e m b e r s   to  m a i n t a i n   s a i d   f i r s t   and  s e c o n d  

m e m b e r s   a p a r t ;   a n d  

d)  a p p l y i n g   d o w n w a r d   p r e s s u r e   to  s a i d   l o a d   to   l o w e r  

s a i d   l o a d   w i t h   r e s p e c t   to  s a i d   f i r s t   m e m b e r .  

The  r e s i l i e n t   f o r c e   w h i c h   m a i n t a i n s   t h e   f i r s t  

and   s e c o n d   m e m b e r s   a p a r t   is   p r e f e r a b l y   a p p l i e d   by  g a s  

p r e s s u r e .  



For  a  b e t t e r   u n d e r s t a n d i n g   of  t h e   i n v e n t i o n  

r e f e r e n c e   w i l l   now  be  m a d e ,   by  way  of  e x a m p l e ,   to  t h e  

a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h : -  

F i g u r e   1  is   a  p e r s p e c t i v e   v i e w   of  a  p o r t i o n   of  a  

t y p i c a l   r o t a r y   d r i l l i n g   r i g   c o n f i g u r a t i o n   p r o v i d e d   w i t h  

one  e m b o d i m e n t   of  a  d e v i c e   in  a c c o r d a n c e   w i t h   t h e   p r e s e n t  
i n v e n t i o n   c o n n e c t e d   to  a  s i n g l e   j o i n t   e l e v a t o r   i n  

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

F i g u r e   2  is   a  p e r s p e c t i v e   v i e w   s h o w i n g   t h e  

c a s i n g   b e i n g   l i f t e d   i n t o   t h e   m a s t ;  

F i g u r e   3  i s   a  p e r s p e c t i v e   v i e w   s h o w i n g   t h e  

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

F i g u r e   4  is   a  p e r s p e c t i v e   v i e w   s h o w i n g   t h e  

c a s i n g   a t t a c h e d   to  t h e   a s s e m b l e d   c a s i n g   s t r i n g ;  

F i g u r e   5  i s   a  p e r s p e c t i v e ,   p a r t l y   s e c t i o n e d   v i e w  

of  t h e   d e v i c e   shown  in  F i g u r e   1 ;  

F i g u r e   6  i s   a  s e c t i o n a l   v i e w   t a k e n   a l o n g   l i n e  

6-6  of  F i g u r e   5;  a n d  

F i g u r e   7  i s   a  p a r t l y   s e c t i o n a l   v i e w   t a k e n   a l o n g  

l i n e   7-7  of  F i g u r e   6 .  

F i g u r e s   1-4  g e n e r a l l y   d e p i c t   a  r o t a r y   d r i l l i n g  

r i g   c o n f i g u r a t i o n   in  t h e   p r o c e s s   of  c o n n e c t i n g   a  n e w  

c a s i n g   20  to   an  a s s e m b l e d   c a s i n g   s t r i n g   2 1 .  

When  c a s i n g   i s   b e i n g   " r u n " ,   or  c o n n e c t e d   in  a n  

a s s e m b l e d   s t r i n g   and  l o w e r e d   i n t o   a  h o l e   t h a t   has   a l r e a d y  

b e e n   d r i l l e d ,   t h e   r i g   is   t y p i c a l l y   c o n f i g u r e d   to   h a n d l e  

t h e   v e r y   h e a v y   w e i g h t   of  t h e   a s s e m b l e d   c a s i n g   s t r i n g   2 1  

by  s u s p e n d i n g   t h e   t r a v e l l i n g   b l o c k   10  f r o m   t h e   c r o w n  

b l o c k   ( n o t   shown)   u s i n g   m u l t i p l e   w r a p s   of  t h e   d r i l l i n g  

l i n e   11  a r o u n d   t h e   s h e a v e s   of  t h e   t r a v e l l i n g   b l o c k   10.   On 

h e a v y   s t r i n g s ,   a  l a r g e   number   of  w r a p s ,   up  to   s i x t e e n   o r  

m o r e ,   may  be  r e q u i r e d .   From  b a i l s   12a  and  12b  on  t h e  

t r a v e l l i n g   b l o c k   i s   s u s p e n d e d   an  e l e v a t o r   13 ,   n o r m a l l y   a  

s l i p   e l e v a t o r ,   s i z e d   to   h o i s t   and  l o w e r   t h e   e n t i r e   w e i g h t  



of  t h e   a s s e m b l e d   c a s i n g   s t r i n g ,   w h i c h   w e i g h t   may  e x c e e d  

2 , 0 0 0 , 0 0 0   p o u n d s   (900  t o n n e s ) .  

B e l o w   t h e   p r i m a r y   e l e v a t o r   13  i s   n o r m a l l y  

s u s p e n d e d   by  c a b l e s   and  a  s w i v e l   ( n o t   i l l u s t r a t e d ) ,   a  

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

so  named  b e c a u s e   i t   is   s i z e d   to  h o i s t   and  l o w e r   a  s i n g l e  

c a s i n g   20 .   The  s i n g l e   j o i n t   e l e v a t o r   15  i s   t y p i c a l l y  

r e q u i r e d   to   h o i s t   and  l o w e r   o n l y   a p p r o x i m a t e l y   100  t o  

2 0 , 0 0 0   p o u n d s   w e i g h t   (45  to   9090  k g ) .  

T h a t   p o r t i o n   of  t h e   a s s e m b l e d   c a s i n g   s t r i n g   2 1  

w h i c h   has   a l r e a d y   b e e n   a s s e m b l e d   and  l o w e r e d   i n t o   t h e  

h o l e   is   s u s p e n d e d   in  a  s p i d e r   16  m o u n t e d   on  t h e   r i g   f l o o r  

17.   The  s l i p s   of  t h e   s p i d e r   16  g r a s p   t h e   u p p e r m o s t   m e m b e r  

of  t h e   a s s e m b l e d   c a s i n g   s t r i n g   21  b e l o w   i t s   box  22  ( o r  

f e m a l e   t h r e a d e d   e n d ) ,   l e a v i n g   t h e   box  22  e x p o s e d   f o r  

c o n n e c t i o n   w i t h   t h e   p i n   33  (or   ma le   t h r e a d e d   e n d )   of  t h e  

n e x t   c a s i n g   20  to   be  a d d e d   to  t h e   a s s e m b l e d   c a s i n g  

s t r i n g .  

As  i l l u s t r a t e d   in  F i g u r e s   1  and  2,  t h e   s i n g l e  

j o i n t   e l e v a t o r   15  i s   d i s p l a c e d   to  t h e   a r e a   of  t h e   n e x t  

c a s i n g   20  to   be  a d d e d   and  a t t a c h e d   t h e r e t o   j u s t   b e l o w   i t s  

box  24.   By  o p e r a t i n g   t h e   d r a w w o r k s   ( n o t   s h o w n ) ,   t h e  

d r i l l e r   d r a w s   up  some  of  t h e   d r i l l i n g   l i n e   11  so  as  t o  

h o i s t   i n t o   t h e   m a s t   t h e   s i n g l e   j o i n t   e l e v a t o r   15  a n d  

c a s i n g   20 .   H o i s t i n g   c o n t i n u e s   u n t i l   t h e   c a s i n g   20  i s  

p o s i t i o n e d   v e r t i c a l l y   a b o v e   t h e   s p i d e r   16  and   t h e   e x p o s e d  

box  22,   as  d e p i c t e d   in  F i g u r e   3.  T h i s   p r o c e s s   r e q u i r e s  

t h e   d r i l l e r   to   t h e n   l o w e r   t h e   c a s i n g   l e n g t h   20  so  t h a t  

t h e   " s t a b b e r "   can   s t a b   t h e   p i n   23  i n t o   t h e   box  22  a n d  

r o t a t e   i t   to   " m a k e - u p "   t h e   c o n n e c t i o n .   R o t a t i o n   a n d  

m a k e - u p   i s   t y p i c a l l y   a c c o m p l i s h e d   v i a   u s e   of  p o w e r   t o n g s  

18,   shown  in  F i g u r e   4.  Then  t h e   s i n g l e   j o i n t   e l e v a t o r   1 5  

is   d i s e n g a g e d   on  t h e   c a s i n g   20.   The  s l i p s   of  t h e   s p i d e r  

16  a r e   r e l e a s e d ,   and  t h e   a s s e m b l e d   c a s i n g   s t r i n g   21  i s  

l o w e r e d   i n t o   t h e   w e l l   b o r e   t h e   l e n g t h   of  t h e   c a s i n g   2 0 .  



At  t h i s   p o i n t ,   t h e   s p i d e r   s l i p s   16  a r e   r e s e t   and  t h e  

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

l e n g t h s   h a v e   b e e n   m a d e - u p .  

H e r e t o f o r e ,   m a k i n g   t h e   c o n n e c t i o n   b e t w e e n   t h e  

p i n   23  and  t h e   box  22  has   r e q u i r e d   c o n s i d e r a b l e   s k i l l   a s  

d i s c u s s e d   h e r e i n b e f o r e .   H o w e v e r ,   t h e   d e g r e e   of  s k i l l  

r e q u i r e d   i s   c o n s i d e r a b l y   r e d u c e d   by  t h e   p r o v i s i o n   o f  

d e v i c e   1  w h i c h   is   p o s i t i o n e d   b e t w e e n   t h e   p r i m a r y   e l e v a t o r  

13  and  t h e   s i n g l e   j o i n t   e l e v a t o r   15 .   In  p a r t i c u l a r   t h e  

d e v i c e   1  i s   s u s p e n d e d   by  c a b l e   14a   f r o m   t h e   b e l l   13a  o f  

p r i m a r y   e l e v a t o r   13  and  has   s u s p e n d e d   b e l o w   i t   a  c a b l e   14  

to  w h i c h   t h e   s i n g l e   j o i n t   e l e v a t o r   15  i s   a t t a c h e d .  

R e f e r r i n g   to   F i g u r e s   5  to   7,  t h e   d e v i c e  

c o m p r i s e s   a  l o w e r   h o u s i n g   member   30  and   an  u p p e r   h o u s i n g  

member   3 1 .  

The  u p p e r   h o u s i n g   member   31  has   an  end  w e l l   3 1 a  

and  a  s u b s t a n t i a l l y   v e r t i c a l   and  c y l i n d r i c a l   s i d e   w a l l  

31b  e x t e n d i n g   t h e r e b e l o w .   The  s i d e   w a l l   31b  i s   p r o v i d e d  

w i t h   one  or  more   e l o n g a t e   s l o t s   3 1 c .  

The  l o w e r   h o u s i n g   member   30  c o m p r i s e s   b a r s   3 0 a  

and  30b  w h i c h   e x t e n d   t h r o u g h   t h e   e l o n g a t e   s l o t s   3 1 c .   T h e  

c a b l e   14a  i s   a t t a c h e d   to   b o l t s   e x t e n d i n g   b e t w e e n   t h e   b a r s  

30a  and  30b  a d j a c e n t   t h e   e n d s   t h e r e o f .  

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

h o u s i n g   member   30  and  t h e   u n d e r s i d e   of  t h e   end  w a l l   3 1 a  

of  u p p e r   h o u s i n g   member  31  i s   a  b e l l o w s   40.   The  b e l l o w s  

40  may  c o n s i s t   of  c o m m e r c i a l l y   a v a i l a b l e   a i r   s p r i n g s   o r  

a i r   a c t u a t o r s .   Upon  i n f l a t i n g   t h e   b e l l o w s   40  (as   v i a   a n  

a i r   s u p p l y   ( n o t   shown)   c o n n e c t e d   to   a i r   l i n e   4 1 ) ,   t h e  

u p p e r   h o u s i n g   member   31  i s   l i f t e d   u p w a r d   and  away  f r o m  

l o w e r   h o u s i n g   member   30  by  t h e   e x p a n s i o n   of  t h e   b e l l o w s  

40,   as  i l l u s t r a t e d   in  F i g u r e   3.  When  d e f l a t e d ,   t h e  

b e l l o w s   40  c o n t r a c t s ,   c a u s i n g   t h e   u p p e r   h o u s i n g   member   3 1  

to  l o w e r ,   as  i l l u s t r a t e d   in  F i g u r e   4.  T h i s   e x p a n s i o n   a n d  

c o n t r a c t i o n ,   p e r m i t s   t h e   v e r t i c a l   p o s i t i o n   of  t h e  



s u s p e n d e d   c a s i n g   20  to   be  a l t e r e d   r e l a t i v e   to   t h e   l o w e r  

c a s i n g   member   30  by  m a n u a l l y   p u l l i n g   d o w n w a r d   on  t h e  

s u s p e n d e d   c a s i n g   20  u n t i l   t h e   p i n   23  i s   p r o p e r l y  

p o s i t i o n e d .   R o t a t i o n   is   p e r m i t t e d   by  a  s w i v e l   ( n o t   s h o w n )  

m o u n t e d   b e t w e e n   t h e   p r i m a r y   e l e v a t o r   13  and  t h e   s i n g l e  

j o i n t   e l e v a t o r   1 5 .  

A  c o n v e n t i o n a l   p n e u m a t i c   s u p p l y   p r o v i d e s   a  

s o u r c e   of  a i r   f o r   t h e   b e l l o w s   40.   M a n u a l l y   o p e r a b l e   m e a n s  

( n o t   shown)   a r e   p r o v i d e d   to  a p p l y   t h e   b l e e d   o f f   a i r   f r o m  

w i t h i n   t h e   b e l l o w s   40.   An  a d j u s t a b l e   p r e s s u r e   r e l i e f  

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

d e t e r m i n e d   by  t h e   c h a r a c t e r i s t i c s   of  t h e   p a r t i c u l a r  

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

d e s c r i b e d   b e l o w .  

In  o p e r a t i o n ,   a  s i n g l e   c a s i n g   20  i s   h o i s t e d   i n t o  

t h e   m a s t .   The  b e l l o w s   40  i s   p r e s s u r i z e d   u n t i l   t h e   m a x i m u m  

p r e s s u r e   p e r m i t t e d   by  t h e   r e l i e f   v a l v e   ( n o t   shown)   i s  

a t t a i n e d .   The  r i g   hand   may  t h e n   m a n u a l l y   a d j u s t   t h e  

p r e s s u r e   d o w n w a r d   u n t i l   t h e   p r e f e r r e d   p r e s s u r e   i s  

r e a c h e d .   B e c a u s e   of  t h e   " l i f t "   p r o v i d e d   by  t h e   b e l l o w s  

40,   t h a t   p r e f e r r e d   p r e s s u r e   w i l l   be  c h a r a c t e r i z e d   by  t h e  

s e e m i n g l y   w e i g h t l e s s   s u s p e n s i o n   of  t h e   c a s i n g   20  a b o v e  

t h e   box  22  and  t h e   r e l a t i v e   e a s e   w i t h   w h i c h   t h e   c a s i n g   20  

may  be  m a n u a l l y   l o w e r e d   by  t h e   r i g   h a n d   u n d e r   t h e  

i n c r e a s e d   c o n t r o l   p r o v i d e d   by  t h e   d e v i c e ,   so  t h a t   t h e  

t h r e a d s   of  t h e   p i n   23  and  box  22  may  be  p r o p e r l y   a l i g n e d  

and  c o n n e c t e d   w i t h   damage   to   n e i t h e r .   I f   t h e   w e i g h t   o f  

e a c h   c a s i n g   20  i s   s u b s t a n t i a l l y   t h e   same  w e i g h t   as  t h e  

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

a d j u s t a b l e   p r e s s u r e   r e l i e f   v a l v e   to   v e n t   a t   a  p r e s s u r e  

c o r r e s p o n d i n g   to   t h e   b e l l o w s   b e i n g   n e a r l y   f u l l y   e x t e n d e d  

w i t h   t h e   l o a d   a p p l i e d .  

V a r i o u s   m o d i f i c a t i o n s   to   t h e   e m b o d i m e n t  

d e s c r i b e d   w i t h   r e f e r e n c e   to   t h e   d r a w i n g s   a r e   e n v i s a g e d ,  

f o r   e x a m p l e   means   may  be  p r o v i d e d   to   a u t o m a t i c a l l y   a d j u s t  



t h e   p r e s s u r e   in  t h e   b e l l o w s   40  a c c o r d i n g   to  t h e   l o a d .  

Such  means   c o u l d   o p e r a t e   f o r   e x a m p l e   by  a d m i t t i n g   a i r   t o  

t h e   b e l l o w s   u n t i l   t h e   u p p e r   member   31  and  t h e   l o w e r  

member  30  a r e   s p a c e d   a p a r t   by  a  g i v e n   d i s t a n c e .   I t   w o u l d ,  

of  c o u r s e ,   be  n e c e s s a r y   to  r e n d e r   such   a u t o m a t i c   m e a n s  

i n o p e r a t i v e   to   e n a b l e   t h e   c a s i n g   to  be  o f f e r e d   up  to   t h e  

a s s e m b l e d   c a s i n g   s t r i n g .  

F u r t h e r ,   a l t h o u g h   t h e   p r e s e n t l y   p r e f e r r e d  

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

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

or  h y d r a u l i c   c y l i n d e r s   f o r   t h e   same  p u r p o s e ,   in  t h e   s a m e  

way,   and  to   a c c o m p l i s h   t h e   same  r e s u l t ,   t h e y   a r e   a l s o  

e n c o m p a s s e d   w i t h i n   t h e   s c o p e   of  t h i s   i n v e n t i o n .   When  u s e d  

in  t h i s   i n v e n t i o n ,   s u c h   m e c h a n i c a l   s p r i n g s   may  b e  

a d j u s t a b l e   or  n o n - a d j u s t a b l e .   And,  when  u s e d   in  t h i s  

i n v e n t i o n ,   t h e   p a r t s   of  t h e   p n e u m a t i c   or  h y d r a u l i c  

c y l i n d e r   may  t h e m s e l v e s   fo rm  t h e   u p p e r   and  l o w e r   m e m b e r s  

of  t h e   d e v i c e .  

I f   d e s i r e d ,   t h e   d e v i c e   may  be  i n c o r p o r a t e d   in  a  

s w i v e l   a n d / o r   in  an  e l e v a t o r .  

I f   d e s i r e d  ,   t h e   d e v i c e   may  c o m p r i s e   a  

s u b s t a n t i a l l y   e n c l o s e d   f i r s t   member   h a v i n g   a  t op   w a l l   a n d  

a  b o t t o m   w a l l   a t t a c h e d   by  a  s i d e   w a l l .   A  b e l l o w s   i s  

m o u n t e d   in  t h e   f i r s t   member   and  a c t s   b e t w e e n   t h e   b o t t o m  

w a l l   of  t h e   f i r s t   member   and  t h e   t o p   w a l l   of  a  m e m b e r  

w h i c h   e x t e n d s   a c r o s s   t h e   i n t e r i o r   of  t h e   f i r s t   member  a n d  

is   c o n n e c t e d   to   l i f t i n g   s t r a p s   w h i c h   e x t e n d   d o w n w a r d l y  

f rom  t h e   t o p   member   t h r o u g h   o p e n i n g s   in  t h e   b o t t o m   w a l l  

of  t h e   f i r s t   m e m b e r .  

A  s t o p   may  be  p r o v i d e d   to   l i m i t   d o w n w a r d  

m o v e m e n t   of  t h e   t o p   w a l l   and  t h e r e b y   p r e v e n t   t h e   b e l l o w s  

b e i n g   c r u s h e d .  



1.  A  d e v i c e   f o r   f a c i l i t a t i n g   t h e   h a n d l i n g   of  a  

l o a d ,   w h i c h   d e v i c e   c o m p r i s e s :  

a)  a  f i r s t   member   (30)   a t t a c h a b l e   to  a  l i f t i n g  

b l o c k   ( 1 0 ) ;  

b)  a  s e c o n d   member   (31)   to   w h i c h   s a i d   l o a d   (20)   c a n  

be  c o n n e c t e d ;   a n d  

c)  r e s i l i e n t   means   (40)   w h i c h ,   in  u s e ,   a c t   b e t w e e n  

s a i d   f i r s t   member   (30)   and  s a i d   s e c o n d   member   (31)   a n d  

w h i c h   p e r m i t   s a i d   l o a d   (20)   to   move  d o w n w a r d l y   w i t h  

r e s p e c t   to   s a i d   f i r s t   member   (30)   when  d o w n w a r d   p r e s s u r e  
is   a p p l i e d   to  s a i d   l o a d   ( 2 0 ) .  

2.  A  d e v i c e   a c c o r d i n g   to  C l a i m   1,  w h e r e i n   one   ( 3 1 )  

of  s a i d   f i r s t   and  s e c o n d   m e m b e r s   ( 3 0 , 3 1 )   has   an  end  w a l l  

( 3 1 a )   and  a  s i d e   w a l l   ( 3 1 b )   h a v i n g   a t   l e a s t   t w o  

e l o n g a t e   s l o t s   ( 3 1 c )   t h e r e i n   d i s p o s e d   to   o p p o s i t e   s i d e s  

of  s a i d   one   member   ( 3 1 ) ,   and  w h e r e i n   t h e   o t h e r   m e m b e r  

(30)   i s   p r o v i d e d   w i t h   a  ba r   ( 3 0 a )   w h i c h   e x t e n d s   t h r o u g h  

s a i d   s l o t s   ( 3 1 c )   and  t h e   e n d s   of  w h i c h   p r o v i d e  

a t t a c h m e n t   p o i n t s   f o r   c o n n e c t i n g   s a i d   o t h e r   member   ( 3 0 )  

to  s a i d   l i f t i n g   b l o c k   ( 1 0 ) .  

3.  A  d e v i c e   a c c o r d i n g   to  C l a i m   1,  w h e r e i n   s a i d  

f i r s t   member   c o m p r i s e s   an  e n c l o s u r e   h a v i n g   a  t o p   w a l l ,   a  

b o t t o m   w a l l   and  a  s i d e   w a l l   e x t e n d i n g   t h e r e b e t w e e n ,  

w h e r e i n   s a i d   s e c o n d   member   c o m p r i s e s   a  t o p   w a l l   m o u n t e d  

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

w h i c h   e x t e n d   t h r o u g h   t h e   b o t t o m   w a l l   of  s a i d   f i r s t  

m e m b e r ,   and  w h e r e i n   s a i d   r e s i l i e n t   means   a c t s   b e t w e e n   t h e  

b o t t o m   w a l l   of  s a i d   f i r s t  m e m b e r   and  t h e   t o p   w a l l   of  s a i d  

s e c o n d   m e m b e r .  

4.  A  d e v i c e   a c c o r d i n g   to  C l a i m   3,  i n c l u d i n g   a  s t o p  

a r r a n g e d   to  l i m i t - t h e   min imum  d i s t a n c e   b e t w e e n   s a i d   f i r s t  

and  s e c o n d   m e m b e r s .  



5.  A  d e v i c e   a c c o r d i n g   to  C l a i m   1 , 2 , 3   or  4,  w h e r e i n  

s a i d   r e s i l i e n t   means   (40)   c o m p r i s e s   a  s p r i n g .  

6.  A  d e v i c e   a c c o r d i n g   to  C l a i m   5,  i n c l u d i n g   m e a n s  

to  a d j u s t   t h e   s t i f f n e s s   of  s a i d   s p r i n g .  

7.  A  d e v i c e   a c c o r d i n g   to  C l a i m   1 , 2 , 3   or  4,  w h e r e i n  

s a i d   r e s i l i e n t   means   (40)   is   h y d r a u l i c a l l y   a c t u a b l e .  

8.  A  d e v i c e   a c c o r d i n g   to  any  one  of  C l a i m s   1  to   6 ,  

w h e r e i n   s a i d   r e s i l i e n t   means   a c t s ,   in  u s e ,   b e t w e e n   s a i d  

f i r s t   member   (30)   and  s a i d   s e c o n d   member   (31)   b y  

c o m p r e s s e d   g a s .  
9.  A  d e v i c e   a c c o r d i n g   to  C l a i m   8,  i n c l u d i n g   a n  

a d j u s t a b l e   p r e s s u r e   r e l i e f   v a l v e .  

10.  A  d e v i c e   a c c o r d i n g   to  C l a i m   8  or  9,  i n c l u d i n g  

means   to  a d j u s t   t h e   p r e s s u r e   in  s a i d   r e s i l i e n t   means   ( 4 0 )  

to  a  d e s i r e d   s e t t i n g .  

11.   A  d e v i c e   a c c o r d i n g   to  C l a i m   10,   i n c l u d i n g   m e a n s  

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

means   (40 )   to   m a i n t a i n   s a i d   f i r s t   member   (30)   and   s a i d  

s e c o n d   member   (31)   s p a c e d   a p a r t   by  a  g i v e n   d i s t a n c e   w h e n  

s a i d   l o a d   (20)   i s   l i f t e d ,   s a i d   means   b e i n g   c a p a b l e   o f  

b e i n g   r e n d e r e d   i n o p e r a t i v e   to  a l l o w   m a n u a l   d o w n w a r d  

p r e s s u r e   on  s a i d   l o a d   to  d i s p l a c e   s a i d   l o a d   ( 2 0 )  

d o w n w a r d l y   w i t h   r e s p e c t   to  s a i d   f i r s t   member   ( 3 0 ) .  

12.   A  d e v i c e   a c c o r d i n g   to   any  one  of  C l a i m s   8  to  1 1 ,  

w h e r e i n  s a i d   r e s i l i e n t   means   (40)   c o m p r i s e s   a  b e l l o w s  

( 4 0 ) .  

13.  A  d e v i c e   a c c o r d i n g   to  any  one  of  C l a i m s   8  to   1 1  

w h e r e i n   s a i d   r e s i l i e n t   means   (40)   c o m p r i s e s   a  p i s t o n   a n d  

c y l i n d e r .  

14.   A  d e v i c e   a c c o r d i n g   to  any  p r e c e d i n g   C l a i m ,  

w h e r e i n   a  j o i n t   e l e v a t o r   (15)   i s   c o n n e c t e d   to  s a i d   s e c o n d  

member  ( 3 1 ) .  

15.   A  d r i l l i n g   r i g   p r o v i d e d   w i t h   a  d e v i c e   as  c l a i m e d  

in  any  p r e c e d i n g   C l a i m .  

16.   A  m e t h o d   of  h a n d l i n g   a  l o a d ,   w h i c h   m e t h o d  



c o m p r i s e s   t h e   s t e p s   o f :  

a)  m o u n t i n g   a  f i r s t   member   (30)   in  a  l i f t i n g   b l o c k  

( 1 0 ) ;  

b)  c o n n e c t i n g   a  l o a d   (20)   to   a  s e c o n d   member   ( 3 1 ) ;  

c)  a p p l y i n g   a  r e s i l i e n t   f o r c e   b e t w e e n   s a i d   f i r s t  

and  s e c o n d   m e m b e r s   ( 30 ,   20)  to   m a i n t a i n   s a i d   f i r s t   a n d  

s e c o n d   m e m b e r s   ( 3 0 , 3 1 )   a p a r t ;   a n d  

d)  a p p l y i n g   d o w n w a r d   p r e s s u r e   to  s a i d   l o a d   (20)   t o  

l o w e r   s a i d   l o a d   (20)   w i t h   r e s p e c t   to   s a i d   f i r s t   m e m b e r  

( 3 0 ) .  

17.   A  m e t h o d   a c c o r d i n g   to  C l a i m   16,   w h e r e i n   s a i d  

r e s i l i e n t   f o r c e   w h i c h   m a i n t a i n s   s a i d   f i r s t   and  s e c o n d  

members   ( 3 0 ,   31)  a p a r t   i s   a p p l i e d   by  gas   p r e s s u r e .  
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