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©  Casing  alignment  tool. 

[57)  An  oil  well  casing  alignment  tool  is  disclosed  wherein  a 
casing  section  that  has  been  elevated  to  an  upright  position, 
aligns  the  upright  casing  and  locks  it  in  a  vertical  position 
while  permitting  the  casing  to  be  axially  rotated  until  it  locks 
it  into  the  sealing  point  of  the  previous  casing  section. 
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  An  oil  well  casing  alignment  tool  is  disclosed  wherein  a 
casing  section  that  has  been  elevated  to  an  upright  position, 
aligns  the  upright  casing  and  locks  it  in  a  vertical  position 
while  permitting  the  casing  to  be  axially  rotated  until  it  locks 
it  into  the  sealing  point  of  the  previous  casing  section. 



The  p resen t   i n v e n t i o n   p e r t a i n s   to  p roduc t ion   well  complet ion  t o  

connecting  well  cas ings   and  t h e i r   alignment  to  prevent   thread  and  s e a l  

damage. 

In  p a r t i c u l a r ,   t h i s   invent ion   r e l a t e s   to  a  c a s i n g  a l i g n m e n t  

system  comprising  a  head  assembly  having  an  open  and  a  closed  p o s i t i o n ,  

and  r o l l e r   assembly  r o t a t a b l y   mounted  on  the  head  assembly  for  h o l d i n g  

the  c a s i n g .  

In  the  comple t ion   of  a  well,  such  as  an  o i l ,   water  or  gas  w e l l ,  

i t   is  s tandard  p r a c t i c e   to  sink  a  casing  once  the  well  bore  has  been 

d r i l l e d .   A  casing  is  designed  to  preserve  the  i n t e g r i t y   of  the  w e l l  

b o r e .   The  casing  is  used  as  a  conduit   for  well  cementat ion  and  a  

p re s su r i zed   c o n t a i n e r   for  p roduct ion   t u b i n g .  

A-casing  s e c t i o n   is  normally  a  seamless  s t e e l   t u b e  

approximately  12.2  meters  in  length,   anywhere  from  11.4  to  50.8  cm  i n  

diameter  and  may  have  a  wall  th ickness   in  excess  of  2.5  cm.  The  c a s i n g  

sec t ion   is  normally  th readed   at  each  end  with  a  c o l l a r   screwed  on  to  one 
end  in  p r e p a r a t i o n   for  p lac ing   in  a  well  bo re .  

Referr ing  to  Figure  1,  a  well  bore  4  is  of  a  s i g n i f i c a n t l y  

l a rge r   diameter  than  the  outer   diameter  of  casing  sec t ion   5  to  a l l o w  

easy  placement  down  hole.   A  casing  sec t ion   5  is  placed  in  an  u p r i g h t  

pos i t i on   and  lowered  p a r t i a l l y   down  hole,  with  a  c o l l a r e d   end  6 

extending  above  the  ground  surface   surrounding  well  bore  4.  Cas ing  
sec t ion   5  is  held  in  p lace   by  s l i p s   7  secured  to  the  surface   to  p r e v e n t  

casing  sec t ion   5  from  f u r t h e r   descending  well  bore  4.  A  second  c a s i n g  
sec t ion   5A  is  stood  up r igh t   with  i t s   uncol lared  end  approximately  i n  

l ine  with  co l l a r ed   end  6  of  the  previous,   p a r t i a l l y   downhole  sec t ion   5 .  

Casing  5A  is  stood  up r igh t   by  a  block  arrangement  8  connected  to  a 
f l e x i b l e   cord  9  secured  to  casing  5A.  A  crewman  (not  shown)  is  l o c a t e d  

on  a  platform  10  on a  d r i l l i n g   rig  11  30  to  40  feet   above  the  ground.  

When  the  casing  5A  is  v e r t i c a l ,   he  throws  a  rope  around  co l l a r ed   end  6A 

of  casing  sec t ion   5A  and  a t tempts   to  l ine  it   up  with  c o l l a r   6  of  c a s i n g  

sec t ion   5.  Hydraulic  tongs  (not  shown)  are  connected  to  casing  s e c t i o n  



5A  and  i t   is  r o t a t e d   along  i t s   cen te r   l ine   to  screw  into  the  exposed  

c o l l a r  6   of  the  p rev ious   casing  s ec t i on   5.  Casing  sec t ion   5A  is  lowered  

into  well  bore  4  and  held  in  place  by  s l i p s   7  which  had  been  loosened  t o  

permit   lowering  of  casing  5A  and  t i g h t e n e d   to  hold  casing  s ec t ion   5A. 

The  p rocedure   is  r epea ted   u n t i l   casing  s e c t i o n s   the  length  of  the  w e l l  

bore  have  been  put  in  p l a c e .  

Since  the  crewman  is  over  12  meters  from  the  j o i n t   and  must  be 

s i g n i f i c a n t l y   far   from  the  cen te r   l ine   he  is  a t t empt ing   to  c o i n c i d e ,  

misa l ignment   problems  can  of ten  occur.  Misal ignment  of  2.5  cm  at  t h e  

p o s i t i o n   of  the  crewman  can  damage  t h reads   to  the  extent   tha t   i t  

p reven t s   a  p o s i t i v e   seal   between  cas ings .   Misalignment  of  10.  cm  w i l l  

ga l l   the  t h r e a d s   and  ruin  the  seal   between  casing  j o i n t s   w h i l e  

misa l ignment   of  30  cm  wil l   r e s u l t   in  c r o s s t h r e a d i n g .  

P r e v i o u s l y ,   hydrocarbon  p roduc t ion   wel ls   were  r e l a t i v e l y  

shal low  and  sea l   problems  were  of  minimal  concern  since  high  p r e s su re   i s  

not  a s s o c i a t e d   with  shallow  wel ls .   P r e s e n t l y ,   casing  s e c t i o n s   must  be 

able  to  w i t h s t a n d   g rea t   p ressure   and  a  poor  sea l   may  wash  o u t  

su r round ing   fo rma t ions   de sp i t e   cementing  the  cas ings   in  p l a c e .  

Fur the rmore ,   a  casing  s ec t i on   may  weigh  as  much  as  134  kg/m  (90 

pounds  per  f o o t ) .   While  the  casing  may  be  ra ted   to  hold  600  tonnes  and 

the  j o i n t   s t r e n g t h   may  be  80%  or  480  tonnes ,   a  j o i n t   made  up  having  i t s  

t h reads   damaged  or  ga l l ed   wi l l   be  s i g n i f i c a n t l y   less .   As  a  r e s u l t ,   a  

j o i n t   may  s e p a r a t e   sending  severa l   thousand  meters  of  casing  downhole.  

The  p r e s e n t   i nven t ion   provides   a  method  and  appara tus   f o r  

p o s i t i v e   a l ignment   of  casing  s e c t i o n s   used  to  p reserve   the  i n t e g r i t y   o f  

well  bores .   A  spoke  yoke  type  is  f ixed  to  a  d r i l l i n g   r ig.   The  spoke  i s  

a l igned   with  the  cen te r   l ine   of  the  well  bore  below.  A  casing  s e c t i o n  

is  l i f t e d   v e r t i c a l l y   upr ight   and  brought  near  the  yoke  and  lowered  t o  

touch  the  c o l l a r   of  the  previous  casing  s e c t i o n .   The  yoke  is  c l o s e d ,  

clamping  the  cas ing   in  p o s i t i o n   with  r o t a t a b l y   mounted  b e a r i n g s  

p o s i t i o n e d   along  the  inner  per iphery   of  the  yoke.  The  casing  s e c t i o n  

may  then  be  r o t a t e d   to  connect  to  the  c o l l a r   of  the  previous  c a s i n g  

s e c t i o n .  



Figure  1  is  a  view  of  a  well  s i t e .   Figure  2  is  a  plan  view  o f  

a  casing  al ignment  tool   a s sembly .  

Figure  3  is  a  side  view  of  the  assembly  of  Figure  1. 

Figure  4  is  an  en larged  view  of  a  p o r t i o n   of  Figure  1. 

Figure  1  i l l u s t r a t e s   a  plan  view  of  a  cas ing  alignment  t o o l  

assembly  as  having  a  frame  13  with  base  member  14  angled  support  members 

16  and  c e n t e r p i c e   18.  A  por t ion   of  cen te r   member  18  extends  past  t h e  

i n t e r s e c t i o n   of  angled  members  16  and  con ta in s   a  pivot   point  20. 

Attached  at  p ivot   point   20  is  casing  a l ignment   tool   22  having  head 

assembly  24,  r o l l e r   arm  assembl ies   26  and  r o l l e r s   28.  I l l u s t r a t e d   i n  

phantom  are  pneumatic  c y l i n d e r s   30,  a i r   p r e s su re   f l o w l i n e s . 3 2   and  34  and 

p i s ton   connec t ions   36.  

In  o p e r a t i o n ,   base  member  14  of  mounting  frame  13  may  be 

a t t ached   to  any  s t r u c t u r e   in  close  proximity  to  a  p r e - d r i l l e d   well  b p r e ,  

the  only  requ i rement   being  tha t   the  c e n t e r p o i n t   def ined  by  r o l l e r s   28  i s  

capable   of  being  a l igned   with  the  center   of  the  well  b o r e .  

Refer r ing   now  to  Figure  2,  a  side  view  of  the  apparatus   o f  

Figure  1  is  i l l u s t r a t e d   as  having  a  pneumatic  c y l i n d e r   40  a t tached  t o  

p i s ton   arm  42  which  connects   to  curve  member  44  of  casing  alignment  t o o l  

22.  Pivot  point   20  is  i l l u s t r a t e d   as  a  p l u r a l i t y   of  adjustment   holes  A, 

B,  C,  D,  E,  and  F.  For  i l l u s t r a t i v e   purposes  casing  al ignment  tool  22 

is  i l l u s t r a t e d   as  being  p i v o t a l l y   mounted  through  ad jus tment   hole  F. 

In  ope ra t ion ,   a  device  such  as  a  block  is  lowered  to  the  ground 

to  a t t a ch   to  a  casing  s e c t i o n .   To  provide  the  c l e a r a n c e s   necessary  f o r  

the  block  to  be  lowered,  pneumatic  cy l inde r   40  is  a c t i v a t e d   to  draw 

p i s ton   42  within  c y l i n d e r   40  thus  drawing  curved  member  44  towards  c r o s s  

member  18 .   When  pneumatic  cy l inde r   40  draws  p i s ton   member  42  w i t h i n  

casing  al ignment  tool  22  is  e leva ted   to  provide  c l e a r a n c e s   for  a  b lock  

to  l i f t   a  casing  s ec t ion   to  an  upright   p o s i t i o n .  

Proper  al ingment  may  be  s e l ec t ed   by  any  method.  For  example,  a 

plum  l ine   may  be  dropped  from  a  c e n t e r p o i n t   def ined  by  r o l l e r s   28. 

However,  the  p r e f e r r ed   embodiment  p o s i t i o n s   cas ing  al ignment  tool  22 

a f t e r   three  or  four  s e c t i o n s   of  casing  have  been  lowered  to  the  bore  

hole.   As  i nd ica t ed   p r ev ious ly ,   casing  s e c t i o n s   may  be  put  in  place  by 
the  fol lowing  method. 



A  cas ing  s e c t i o n   is  r a i sed   to  i t s   v e r t i c a l   upr ight   p o s i t i o n   by 
the  use  of  a  block  and  lowered  into  a  bore  hole  to  a  point  with  an  end 
of  the  casing  s e c t i o n   with  a  c o l l a r   mounted  thereon   extending  above  t h e  

ground  su r face   su r round ing   the  bore  hole.  S l ips   may  be  used  to  hold  t h e  
f i r s t   s e c t i o n   of  ca s ing   in  p o s i t i o n   while  a  second  sec t ion   is  r a i sed   t o  

v e r t i c a l   up r igh t   p o s i t i o n   and  lowered  to  the  c o l l a r   of  the  f i r s t  

s e c t i o n .   A  crewman  is  l oca t ed   on  a  p la t form  at  the  end  of  the  second 

casing  oppos i t e   the  end  and  proximity  of  the  c o l l a r   of  the  f i r s t   c a s i n g  
to  a l ign   the  c e n t e r   l i n e   of  the  second  casing  with  the  center   l ine  o f  

the  f i r s t   cas ing .   Hydrau l ic   tongs  may  be  a t t a c h e d   t o  t h e   unco l l a red   end 
of  the  second  cas ing   to  r o t a t e   the  second  cas ing  and  screw  i t   into  t h e  

c o l l a r   of  the  f i r s t   cas ing .   The  s l i p s   may  then  be  opened  and  t h e  

combinat ion  of  the  f i r s t   and  the  second  cas ing   lowered  into  the  b o r e  

hole.  The  s l i p s   may  then  be  closed  to  hold  the  c o l l a r e d   end  of  t h e  

second  ca s ing   in  a  p o s i t i o n   s i m i l a r   to  tha t   of  the  f i r s t   casing  to  a l l o w  

the  a d d i t i o n   of  the  t h i r d   casing  s ec t i on .   After   s eve ra l   a d d i t i o n a l  

cas ings   have  been  added,  the  l a s t   casing  is  l e f t   in  i t s   ex t ended  

p o s i t i o n   from  the  bore  hole.  Casing  a l ignment   tool   22  may  then  be 

lowered  and  a d j u s t e d   for  proper  c en t e r i ng   on  the  well  b o r e .  

Although  manual  al ignment  of  the  cas ing  s e c t i o n s   does  n o t  

provide  the  a c c u r a t e   a l ignment   of  the  p resen t   i n v e n t i o n ,   manual 

a l ignment   is  s u f f i c i e n t   at  these  f i r s t   few  n o n - c r i t i c a l   s ec t ions   of  t h e  

cas ing .   In  g e n e r a l ,   the  cementa t ion   of  a  well  bore  wil l   be  the   best  a t  

the  bottom.  Thus,  s ea l i ng   wil l   not  be  a  p rob lem.   Furthermore,   t h e  

j o i n t s   for  the  f i r s t   few  s e c t i o n s   wil l   not  have  to  support  the  we igh t  
and  wi l l   be  suppor ted   by  l a t e r   j o i n t s .   Since  cas ing  sec t ions   may  weigh 

as  much  as  134  kg/m  and  each  s ec t ion   is  approx imate ly   12.2  meters  l o n g ,  

the  f i f t h   j o i n t   w i l l   only  have  to  support   about  9  tonnes.   Casing  o f  

tha t   s ize   wi l l   be  r a t e d   in  the  near  p r o x i m i t y  o f   600  tonnes  having  a 

j o i n t   s t r e n g t h   80%  of  i t s   support   r a t ing   or  480  tonnes.   Al though 

misa l igned   j o i n t   g r e a t l y   reduces  the  j o i n t   s t r e n g t h ,   the  weight  that   t h e  

f i f t h   j o i n t   wi l l   have  to  support   is  less   than  2%  of  i t s   ra ted  j o i n t  

s t r e n g t h .  

Re fe r r ing   now  to  Figure  3  an  en larged   plan  view  of  c a s i n g  

al ignment   tool   22  is  shown  in  g r e a t e r   d e t a i l .   Rol le r   arm  26  i s  



i l l u s t r a t e d   as  having  adjustment   holes  60,  62,  64,  66  and'68.   Thus, 

casing  a l ignment   tool   22  may  be  used  for  a  va r ie ty   of  s izes   of  c a s i n g .  

In  Figure  3,  p i s ton   36  is  connected  to  r o l l e r   arm  26  at  hole  64,  which 

is  for  a  casing  22.86  cm  in  d iameter .   By  connect ing  the  end  of  p i s t o n  

36  to  hole  60,  a  casing  12.7  cm  in  diameter   may  be  a l igned .   S i m i l a r l y ,  

hole  62  is  for  17.78  cm  diameter   cas ing ,   hole  66  is  for  27.3  cm  d i a m e t e r  

cas ing  and  hole  68  is  for  33.97  cm  diameter   c a s i n g .  

In  ope ra t ion ,   casing  a l ignment   tool   22  is  l i f t e d   by  pneumat i c  

c y l i n d e r   40  to  provide  c l e a r ances   for  a  block  to  be  lowered  to  pick  up  a  

casing  s e c t i o n .   The  p r e f e r r ed   embodiment  uses  a  pneumatic  c y l i n d e r   w i t h  

a  9.525  cm  bore  and  an  45.72  cm  working  s t roke .   Such  a  c y l i n d e r   i s  

marketed  as  a  Mil ler   Model  A-84B  ( t r ademark) .   However,  any  s i m i l a r  

device  such  as  an  equ iva len t   pneumatic  or  hydrau l ic   c y l i n d e r   or  a  

so leno id   may  be  used  to  maintain   cas ing  al ignment  22  in  a  s t a n d b y  

p o s i t i o n .   A l t e r n a t i v e l y ,   casing  a l ignment   tool   may  be  conf igured   t o  

withdraw  to  a  standby  p o s i t i o n   i n s t e a d   of  being  ra i sed   to  a  s t a n d b y  

p o s i t i o n .  

Pr ior   to  lowering  casing  a l ignment   tool  22  to  i t s   a l i g n m e n t  

p o s i t i o n ,   r o l l e r   arms  26  are  opened  through  pneumatic  c y l i n d e r s   30. 

Pneumatic  c y l i n d e r s   30  are  opera ted   by  providing  f lu id   p ressure   t h r o u g h  

f lu id   l i n e s   34  urging  p i s tons   36  to  a  withdrawn  p o s i t i o n   r o t a t i n g   r o l l e r  

arms  26  to  an  open  p o s i t i o n .  

When  a  casing  has  been  e l eva t ed   to  a  v e r t i c a l   upr igh t   p o s i t i o n ,  

casing  a l ignment   tool   22  may  be  lowered  by  pneumatic  cy l i nde r   40  t h r o u g h  
ex tens ion   of  p i s ton   arm  42.  When  casing  al ignment  tool  22  is  in  i t s  

a l ignment   p o s i t i o n   a  casing  s ec t ion   may  be  pul led  aga ins t   inner   r o l l e r s  

28  mounted  on  the  fixed  por t ion   of  casing  al ignment  tool .   When  t h e  

casing  s ec t i on   is  in  near  proximity  of  inner   r o l l e r s   28  pneumat i c  

c y l i n d e r s   30  may  be  energized  through  f lu id   p ressure   exer ted   t h r o u g h  
f lu id   l ine   32.  Pressure   exerted  through  f lu id   l ine   32  extend  p i s t o n  

arms  36  drawing  r o l l e r   arms  26  to  a  c losed  p o s i t i o n   which  clamps  a 

casing  s ec t i on   in  a  center   of  an  area  defined  by  r o l l e r s   28.  When  a 

c a s i n g  s e c t i o n   has  been  clamped  by  r o l l e r s   28,  hydraul ic   tongs  or  t h e  

l ike   may  be  a t tached  to  the  end  of  the  casing  sec t ion   and  r o t a t e   t h e  



clamped  cas ing   s e c t i o n   into  the  c o l l a r e d   end  of  a  previous  c a s i n g  

s e c t i o n .   R o l l e r s   28  are  r o t a t a b l y   mounted  on  the  s t a t i o n a r y   por t ion   o f  

cas ing   a l ignment   too l   22  and  the  r o l l e r   arms  26  of  casing  alignment  t o o l  

22.  Since  r o l l e r s   28  are  r o t a t a b l y   mounted,  a  casing  s ec t ion   may  be 

r o t a t e d   f r e e l y   to  screw  i t   in  to  the  c o l l a r e d   s ec t i on   of  a  p r e v i o u s  

casing  s e c t i o n   p rovid ing   a  p o s i t i v e   a c c u r a t e l y   a l igned  s e a l .  

Ro l l e r   arms  26  i l l u s t r a t e s   two  p o s s i b l e   p o s i t i o n s   for  r o l l e r s  

28.  P o s i t i o n   70  may  be  used  for  r o l l e r s   28  or  in  cas ings   having  s m a l l e r  

outer   d i ame te r .   Hole  72  may  be  used  for  c a s ings   of  g r e a t e r   d i a m e t e r .  

Hydraul ic   c y l i n d e r s   30  may  be  of  any  type  with  s u f f i c i e n t  

s t r e n g t h   to  provide   a  p o s i t i v e   clamp  on  casing  s e c t i o n s   by  r o l l e r s   28 

when  e n e r g i z e d .   P i s ton   rods  36  are  p r e f e r a b l y   made  of  s t a i n l e s s   s t e e l .  

R o l l e r s   28  may  be  of  any  type,  however,  those  with  nylon  r o l l e r s   w i t h  

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

The  p r e sen t   i nven t ion   p rov ides   a  method  and  appara tus   f o r  

e l i m i n a t i n g   a i r  t h e   problems  i n h e r e n t   in  misal ignment   of  casing  s e c t i o n s  

in  bore  hole  cas ing  placement .   Through  the  use  of  the  p resen t   i n v e n t i o n  

cas ing   s e c t i o n s   may  be  a c c u r a t e l y   a l igned   without   a  great   deal  of  t i m e  

and  expense.   Through  the  accura te   a l ignment   of  the  casing  s ec t i ons ,   a  

great   amount  of  time  and  money  is  s a v e d .  

In  the  event  of  s l an t   d r i l l i n g ,   the  casing  al ignment  tool   o f  

the  p r e s e n t   i n v e n t i o n   may  be  e a s i l y   adapted  to  an  angled  bore  hole  by 

r e p o s i t i o n i n g   of  cas ing   a l ignment   tool   22  or  suppor t   frame  12. 



1.  A  casing  al ignment  system  c o m p r i s i n g :  

a  head  assembly  having  an  open  and  a  c losed  pos i t i on ,   and 

r o l l e r   assembly  r o t a t a b l y   mounted  on  the  head  assemoly  f o r  

holding  the  c a s i n g .  

2.  The  a l ignment   system  of  claim  1  wherein  the  head  assembly 

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

h y d r a u l i c a l l y   operated  arms  de f in ing   open  and  c l o s e d  

p o s i t i o n s .  

3.  The  a l ignment   system  of  claim  2  wherein  the  head  assembly 

is  mounted  on  a  p roduc t ion   w e l l .  

4.  A  casing  al ignment  tool  c o m p r i s i n g :  

a  support   for  holding  a  casing  in  l ine   with  the  c e n t e r  

l ine   of  a  preceding  c a s i n g .  

5.  The  tool   according  to  claim  4  also  i n c l u d i n g :  

r o l l e r   assembly  r o t a t a b l y   mounted  on  the  support   f o r  

holding  and  clamping  the  casing  in  p o s i t i o n   with  r e s p e c t  
to  the  preceding  c a s i n g .  

6.  A  method  for  a l ign ing   casings  in  a  well  bore  compr i s ing  
the  s teps   o f :  

p o s i t i o n i n g   a  clamping  tool  in  an  open  p o s i t i o n   in  l i n e  

with  the  cen te r   l ine   of  the  well  b o r e ;  

e l eva t i ng   a  casing  sect ion  above  the  well  bore  i n  n e a r  

proximity  of  the  clamping  tool ;   and 

c los ing   the  clamping  tool  around  the  casing  s e c t i o n .  
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