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(57) ABSTRACT 

A centraliZer for laterally positioning a pipe in an opening 
larger in diameter than an opening through Which the 
centraliZer may freely pass is disclosed. The centraliZer 
includes a plurality of helically shaped spring blades affixed 
at each end thereof to a slip collar. The slip collars are 
adapted to slide and rotate about the exterior surface of the 
pipe. The retaining sleeve is disposed axially betWeen the 
slip collars, the retaining sleeve and is adapted to be affixed 
to the pipe so as to limit axial motion of the slip collars. 
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METHOD FOR ENABLING MOVEMENT OF A 
CENTRALIZED PIPE THROUGH A REDUCED 
DIAMETER RESTRICTION AND APPARATUS 

THEREFOR 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] Not applicable. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

[0002] Not applicable. 

BACKGROUND OF THE INVENTION 

[0003] 1. Field of the Invention 

[0004] The invention is related generally to the ?eld of 
centraliZers, such as used on casing inserted in Wellbores 
drilled through the earth. More speci?cally, the invention is 
related to centraliZers Which can pass through an opening 
that is smaller than the opening in Which a device is to be 
centraliZed. 

[0005] 2. Background Art 

[0006] Wellbores drilled through the earth to eXtract petro 
leum and the like are commonly “completed” by cementing 
a steel pipe or casing in the Wellbore after it is drilled. The 
casing serves to maintain the mechanical integrity of the 
Wellbore, provides a conduit for produced ?uids to move to 
the earth’s surface, and hydraulically isolates earth forma 
tions from each other so that high ?uid pressure earth 
formations do not discharge ?uid into loWer ?uid pressure 
earth formations. 

[0007] The casing is typically inserted into the drilled 
Wellbore by coupling segments of the casing together and 
loWering the coupled segments into the Wellbore. To cement 
the casing in place in the Wellbore, cement is typically 
pumped through the interior of the casing, and is discharged 
into an annular space betWeen the casing and the Wellbore 
from the bottom of the casing. An important aspect of 
properly cementing the casing in place to complete a Well 
bore is that the casing have a substantially uniform annular 
space around it at all places along the length of the Wellbore. 
Uniformity of the annular space increases the likelihood that 
the cement Will completely and uniformly ?ll the annular 
space, thereby ensuring that the Wellbore properly hydrau 
lically isolates earth formations from each other. Uniformity 
of the annular space is affected by the trajectory of the 
Wellbore and the ?nal shape of the Wellbore, among other 
factors. Frequently Wellbores are drilled along trajectories 
other than vertical, so earth’s gravity and bends in the 
Wellbore cause the casing to rest on the Wall of the Wellbore 
in some places along the Wellbore. In other cases, the Wall 
of the Wellbore may include out of round sections, for 
eXample Washouts or keyseats, Which make cementing 
operations more dif?cult. 

[0008] It is knoWn in the art to use centraliZers to keep the 
casing as close as possible to the center of the Wellbore for 
proper cementing. Typical centraliZers knoWn in the art are 
shoWn, for eXample, in a sales brochure published by 
Antelope Oil Tool & Manufacturing Company, Mineral 
Wells, TX. (not dated). CentraliZers are typically coupled to 
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the eXterior surface of the casing at selected locations along 
the casing prior to inserting the casing into the Wellbore. 
Spring blades on the centraliZers provide a restoring force 
Which tends to push the casing into the center of the 
Wellbore. Speci?cations for the amount of restoring force, 
and proper use of centraliZers are described in a document 

entitled, Speci?cations for Bow-Spring Centralizers, API 
Speci?cation 10D, ?fth edition, American Petroleum Insti 
tute, Washington, DC. (1994). Generally speaking, casing 
centraliZers are made to center a particular outside diameter 
(OD) casing Within a particular nominal diameter Wellbore. 
The casing OD is selected by the Wellbore operator to 
closely match the Wellbore diameter, Which is primarily 
related to the diameter of the drill bit used to drill that 
segment of the Wellbore. 

[0009] More recently, it has become knoWn in the art to 
drill Wellbores to a depth greater than a depth to Which 
casing has been set, in Which the greater depth portion of the 
Wellbore has a diameter larger than the diameter of the 
casing. This type of drilling can be performed using various 
types of reaming tools such as hydraulic underreamers or 
specialiZed drill bits knoWn as bi-center bits. See, for 
example, US. Pat. No. 6,039,131 issued to Beaton. Drilling 
this type of Wellbore makes it possible to insert a larger 
completion device in the deeper portion of the Wellbore, 
such as gravel pack or sand screens, than Would be possible 
using conventional drilling techniques. Completing Well 
bores having such deeper sections including oversiZe diam 
eters using centraliZers knoWn in the art has proven difficult 
because it is impracticable to move a larger outside diameter 
centraliZer through a smaller internal diameter casing or 
other opening. 

[0010] It is desirable to have a centraliZer Which can 
position a casing inside a larger diameter Wellbore than the 
opening through Which the centraliZer can freely pass. One 
such type of centraliZer knoWn in the art includes a plurality 
of boW shaped spring blades coupled at each end thereof to 
a collar. One of the collars is af?Xed to an exterior surface 
of the casing. The other collar is alloWed to “?oat” or move 
aXially along the outer surface of the casing. Typically, the 
exterior surface of the casing Will be machined or otherWise 
reduced in diameter under the position of the spring blades. 
The centraliZer is thus able to laterally compress When the 
centraliZer is pushed through an opening smaller than the 
uncompressed diameter of the spring blades. When the 
spring blades are compressed, they eXtend a longer distance 
along the length of the casing. The ?oating collar is able to 
move in response thereto. When the compressible central 
iZer is moved into a larger diameter opening after passing 
through the restriction, the spring blades eXpand laterally, 
providing a restoring force to centraliZe the casing inside the 
larger diameter opening. 

[0011] A limitation to the laterally compressible central 
iZer knoWn in the art is that it requires a relatively high 
starting force and running force to move aXially through the 
restricted diameter opening. Another limitation to these 
centraliZers is that they may require machining or other form 
of reducing the diameter of the casing to enable suf?cient 
compression of the spring blades. 

SUMMARY OF THE INVENTION 

[0012] One aspect of the invention is a centraliZer for 
laterally positioning a pipe in an opening larger in diameter 
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than an opening through Which the centraliZer may freely 
pass. The centraliZer includes a plurality of helically shaped 
spring blades affixed at each end thereof to a slip collar. The 
slip collars are adapted to slide and rotate about the exterior 
surface of the pipe. The retaining sleeve is disposed axially 
betWeen the slip collars, and is adapted to be affixed to the 
pipe so as to limit axial motion of the slip collars. 

[0013] In one embodiment, the slip collars include 
grooves in the exterior surface adapted to receive the ends of 
the spring blades. In one embodiment, the sides of the 
grooves are radiused to avoid distorting the slip collars. In 
one embodiment, a thickness of the slip collar material 
beloW the groove is substantially the same as that of the 
retaining sleeve. In one embodiment, the centraliZer includes 
an anti-friction bearing betWeen at least one of the slip 
collars and the retaining sleeve. The anti-friction bearing is 
adapted to reduce rotational friction of the slip collar about 
the casing When the spring blades are laterally compressed. 
In one embodiment, the retaining sleeve includes a plurality 
of set screWs arranged in a helical pattern corresponding to 
the shape of the spring blades to enable access to the set 
screWs. In one embodiment, the slip collars include mud 
channels on an exterior surface to avoid surge and sWab 
effects When running the centraliZer. 

[0014] Other aspects and advantages of the invention Will 
be apparent from the folloWing description and the appended 
claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIG. 1 shoWs a laterally compressible centraliZer 
assembly according to one aspect of the invention. 

[0016] FIG. 2 shoWs a cross section of one end of an 
embodiment of the centraliZer. 

[0017] FIG. 3 shoWs a partial side vieW of a particular 
embodiment of one of the slip collars. 

[0018] FIG. 4 shoWs an end vieW of the slip collar 
embodiment shoWn in FIG. 3. 

[0019] FIG. 5 shoWs tWo centraliZers according to the 
invention affixed to a pipe being passed through a restricted 
diameter opening. 

DETAILED DESCRIPTION 

[0020] FIG. 1 shoWs a laterally compressible centraliZer 
according to one aspect of the invention. The centraliZer is 
placed on the exterior of a joint of casing 10 Which is to be 
moved through an opening having a smaller diameter than 
the opening in Which the centraliZer ultimately Will be 
positioned. Such smaller diameter openings may include, for 
example, a casing string in a Wellbore drilled through the 
earth, beloW Which open Wellbore is “underreamed” to a 
larger diameter than the internal diameter of the casing 
string. The centraliZer includes slip collars 14 disposed on 
the exterior of the casing 10 at axially spaced apart locations 
thereon. The slip collars 14 are interconnected by “boW” 
shaped spring blades 16, of a type conventional for boW 
spring type centraliZers. Each of the spring blades 16 is 
affixed at each of its ends to one of the slip collars 14. In their 
uncompressed state, the spring blades 16 extend laterally a 
predetermined radial distance beyond the radius of the 
casing 10. This distance, and the number of spring blades 16 
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are selected based on factors such as the diameter of the 
opening into Which the casing 10 is to be centraliZed and the 
Weight of the casing 10, among other factors. In this embodi 
ment, the spring blades 16 are preferably helically shaped. 
More preferably, the helical angle of each spring blade 16 is 
Within a range of about 15 to 20 degrees aWay from being 
parallel to the longitudinal axis (not shoWn) of the casing 10. 
The spring blades 16 may be Welded, adhesively bonded, or 
otherWise affixed to the slip collars 14. The spring blades 16 
and slip collars 14 may also be formed from a single sheet, 
tube, or other piece of material. The material is typically 
steel, but may be any other suitable material capable of 
providing the required restoring force. 

[0021] The centraliZer in this embodiment includes a 
retaining sleeve 12 Which is affixed to the exterior surface of 
the casing 10. The retaining sleeve 12 in this embodiment 
includes a plurality of set screWs 18 Which are disposed 
inside threaded holes to enable tightening against the exte 
rior of the casing 10. In this embodiment, the set screWs 18 
are disposed in a helical pattern about the exterior of the 
sleeve 12. The helical pattern of the set screWs 18 is 
preferably selected so that they are easily accessible betWeen 
the individual spring blades 16. Although set screWs are 
shoWn in this embodiment to retain the sleeve 12 on the 
exterior of the casing 10, other means for retaining the 
retaining sleeve may be used, including Welding and/or 
adhesive. 

[0022] An outer edge of at least the loWermost slip collar 
14 preferably includes thereon a beveled or tapered edge 
14A to reduce the possibility of the centraliZer becoming 
caught on any protrusions or shoulders in a Wellbore (not 
shoWn) during movement of the casing therethrough. 

[0023] The edges of the sleeve 12 preferably include 
thereon an anti-friction bearing 20 Which may be a roller or 
ball bearing, a loW friction coating or any other device Which 
is adapted to reduce friction of rotation betWeen the slip 
collar 14 and the sleeve 12 When the edges of the slip collar 
14 and sleeve 12 come into contact. The reason for this 
contact Will be further explained. Alternatively, the anti 
friction bearing 20 may be formed or attached to the 
corresponding edge of the slip collars 14. Additionally, an 
anti-friction bearing surface 22 may be applied to or other 
Wise formed into the exterior surface of the casing 10, or on 
a corresponding interior surface of the slip collars 14, to 
enable the slip collars 14 to slide axially along the casing 10 
and to rotate about the exterior of the casing 10. 

[0024] Across-sectional vieW of one end of the centraliZer 
as affixed to the exterior of the casing is shoWn in FIG. 2. 
In the embodiment shoWn in FIG. 2, the slip collar 14 
preferably includes therein a slot or groove 15 adapted to 
receive the end of each one of the spring blades 16. As 
shoWn in FIG. 2, preferably, the groove 15 is formed in the 
outer surface of the slip collar 14, such as by milling, 
grinding, or preforming into the exterior surface of the slip 
collar 14 material, so that the spring blade 16 is substantially 
?ush With the exterior surface of the remainder of the slip 
collar 14 When inserted into the groove 15. The groove 15 
preferably also has a depth selected so that the thickness of 
a tongue portion 17 therein substantially matches the thick 
ness of the retaining sleeve 12. This con?guration enables 
the spring blades 16 to compress laterally to nearly as small 
a diameter as the external diameter of the slip collars 14, 



US 2002/0139538 A1 

Without binding or sticking on the outer surface of the sleeve 
12. Because in this embodiment, the spring blades 16 are 
?ush With the exterior of the slip collars 14, the diameter of 
the restricted opening through Which the centraliZer may 
pass in its compressed state is minimiZed. This feature 
increases the useful diameter range of the centraliZer. 

[0025] FIG. 3 shoWs a side vieW of a segment of one of 
the slip collars 14 to explain another aspect of a centraliZer 
according to the invention. The grooves 15 in this embodi 
ment of the slip collar 14 have therein radiused sides 19. The 
radiused sides 19 preferably have substantially the same 
Width as the spring blades 16 at the ends of the blades, but 
increase in Width toWards the tongue end (17 in FIG. 2). The 
radiused sides 19 better enable tWisting of the spring blades 
16, as a result of relative rotation of the slip collars 14, 
Without distorting the shape of the slip collars 14. The term 
“radiused” as used herein to describe the shape of the sides 
of the grooves 15 is meant to include Within its scope any 
form of curved or tapered change in Width along the length 
of the groove such that the spring blades 16 may tWist 
around the axis (not shoWn) of the casing (10 in FIG. 1) 
substantially Without distorting the shape of the slip collars 
14. 

[0026] The embodiment shoWn in FIG. 3 also includes 
“mud channels” shoWn at 21, Which may be slots or grooves, 
cut or otherWise formed into the exterior surface of the slip 
collar 14. The mud channels 21 are preferably located on the 
circumference of the slip collars 14 betWeen the spring blade 
grooves 15, and are cut to a depth such that the thickness of 
the remaining portion of the slip collars 14 underneath the 
mud channels 21 is substantially the same as that of the 
retaining sleeve (12 in FIG. 1). The mud channels 21 enable 
passage of ?uid by the slip collars 14 When the centraliZer 
is inserted into a restricted opening having an internal 
diameter only slightly larger than the external diameter of 
the slip collars 14. The mud channels therefore reduce 
“surge” and “sWab” effects as the centraliZer is moved along 
the inside of the restricted opening (not shoWn). Surge and 
sWab are terms used in the art to describe a piston-like 
hydraulic action When a member is moved inside a Wellbore. 
An end vieW of the embodiment of the slip collar 14 is 
shoWn in FIG. 4. 

[0027] Having explained the general structure of a cen 
traliZer according to the various aspects of this invention, the 
manner in Which the invention is used in a Wellbore Will noW 
be explained. Referring to FIG. 5, When the sleeve 12 and 
centraliZer (including slip collars 14 and spring blades 16) 
are attached to a joint of casing 10, the spring blades extend 
to an uncompressed diameter D1. When the joint of casing 
10 is to be passed through a restricted diameter opening 
(such as a casing string 10A in a Wellbore), typically the joint 
of casing 10 Will be coupled to similar joints of casing, some 
of Which may include centraliZers such as shoWn in FIG. 1 
and previously explained. As the joint of casing 10 is moved 
into the restricted diameter opening 10A, the spring blades 
16 are laterally compressed, to D2 in FIG. 5, Which is the 
internal diameter of the restricted diameter opening 10A. 
Lateral compression extends the blades 16 axially along the 
joint of casing 10. Because the slip collars 14 are free to slide 
along the casing 10, axial extension of the spring blades 16 
is unhindered. Further, the bearing surface (22 in FIG. 2) 
used in some embodiments reduces axial friction betWeen 
the slip collars 14 and the joint of casing 10. Note that the 
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retaining sleeve 12 limits the axial movement of one of the 
slip collars 14, but does not limit the axial separation 
betWeen the slip collars 14. Therefore, the axial position of 
the centraliZer is ultimately limited. Because the spring 
blades 16 of the embodiment shoWn in FIG. 5 are also 
helically shaped, lateral compression of the spring blades 16 
also results in some rotation of the slip collars 14 about the 
exterior of the casing 10, as the spring blades 16 tWist under 
the lateral compression. The slip collars 14, as previously 
explained, are also free to rotate about the casing joint 10. 
Further, as one of the slip collars 14 comes into contact With 
the edge of the sleeve 12, the anti-friction bearing used in 
some embodiments (20 in FIG. 2) reduces rotational friction 
betWeen the sleeve 12 and the slip collar 14. The combina 
tion of axial extension and tWisting of the spring blades 16 
enables the spring blades 16 to more easily compress to ?t 
Within the restricted diameter opening (not shoWn), and then 
to laterally expand as the centraliZer is moved into a larger 
diameter opening (not shoWn). 

[0028] In the invention, it has been determined that using 
helical spring blades 16 on a centraliZer such as shoWn in 
FIG. 1 reduces the amount of axial force needed to move the 
centraliZer and casing (10 in FIG. 1) through any particular 
restricted diameter opening, While retaining enough lateral 
expansion force to provide enough restoring force to lift the 
casing 10 aWay from the Wall of the larger diameter opening. 
Such forces are referred to in the art as “starting force” for 
initiating movement into the restricted diameter opening, 
and “running force” to continue movement along the 
restricted diameter opening. 

[0029] As a practical matter, a centraliZer as shoWn in 
FIG. 1 including the sleeve 12 therein may be made, for 
example, by Welding or otherWise affixing the spring blades 
16 to the slip collars 14 While the sleeve 12 is disposed 
axially betWeen the slip collars 14. This may be performed, 
for example, on a suitable diameter mandrel (not shoWn) for 
convenience of positioning the sleeve 12 and slip collars 14 
prior to Welding the spring blades 16 thereon. The mandrel 
(not shoWn) may also be used to store and transport the 
centraliZer including the sleeve 12 therein until it is to be 
affixed to the casing 10. 

[0030] It is knoWn in the art to affix a helical boW spring 
blade centraliZer so as to straddle a casing collar (not shoWn 
in the Figures) Wherein the slip collars are free both to rotate 
and slide along the casing. Typically, the centraliZer used to 
straddle a casing collar is in the form of “half shells” or a 
“clam shell” Which is opened to clamp around the casing. 
The centraliZer and method for attaching to the casing in the 
invention are different from the prior art “straddle” type 
centraliZers in that the straddle type centraliZer is limited as 
to its amount of lateral compressibility by the diameter of the 
casing collar. Typically, straddle type centraliZers are not 
intended to be moved through a restricted diameter opening 
and therefore do not have the useful diameter range of the 
centraliZer of the present invention. 

[0031] While the invention has been described With 
respect to a limited number of embodiments, those skilled in 
the art, having bene?t of this disclosure, Will appreciate that 
other embodiments can be devised Which do not depart from 
the spirit of the invention as disclosed herein. Accordingly, 
the scope of the invention should be limited only by the 
attached claims. 
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What is claimed is: 
1. A centraliZer for laterally positioning a pipe in an 

opening larger in diameter than an opening through Which 
the centraliZer may freely pass, comprising: 

a plurality of helically shaped spring blades af?xed at each 
end thereof to a slip collar, the slip collars adapted to 
slide and rotate about the exterior surface of the pipe; 
and 

a retaining sleeve disposed axially betWeen the slip col 
lars, the retaining sleeve adapted to be af?xed to the 
pipe so as to limit axial motion of the slip collars. 

2. The centraliZer as de?ned in claim 1 Wherein an axial 
outermost edge of at least one of the slip collars comprises 
a taper adapted to reduce sticking of the slip collar as it is 
moved through the opening through Which the centraliZer 
may freely pass. 

3. The centraliZer as de?ned in claim 1 Wherein the 
retaining sleeve includes a plurality of set screWs therein to 
af?x the sleeve to the pipe, the set screWs arranged in a 
pattern substantially conforming to a shape of the spring 
blades Whereby the set screWs may be accessed through the 
blades. 

4. The centraliZer as de?ned in claim 1 Wherein the spring 
blades de?ne an angle of about 15 to 20 degrees With respect 
to a longitudinal axis of the pipe. 

5. The centraliZer as de?ned in claim 1 further comprising 
an anti-friction bearing disposed betWeen an edge of the 
sleeve and at least one of the slip collars. 

6. The centraliZer as de?ned in claim 1 further comprising 
an anti-friction bearing surface disposed betWeen at least 
one of the slip collars. 

7. The centraliZer as de?ned in claim 1 Wherein the spring 
blades are af?xed to the slip collars in corresponding 
grooves on an exterior surface thereof, the corresponding 
grooves having a depth selected to make an exterior surface 
of the spring blades substantially ?ush With an exterior 
surface of the slip collars. 

8. The centraliZer as de?ned in claim 7 Wherein the depth 
of the corresponding grooves is selected so that a material 
thickness of the slip collar therein is substantially equal to a 
thickness of the retaining sleeve. 

9. The centraliZer as de?ned in claim 7 Wherein sides of 
the grooves are radiused. 

10. The centraliZer as de?ned in claim 1 Wherein the slip 
collars comprise mud channels in an exterior surface thereof. 

11. The centraliZer as de?ned in claim 1 Wherein the 
spring blades and the slip collars are formed from a single 
piece of material. 

12. Amethod for laterally positioning a pipe in an opening 
larger in diameter than an opening through Which the pipe 
may freely pass, comprising: 

sliding a boW spring centraliZer and a retaining sleeve 
onto an exterior surface of the pipe, the centraliZer 
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comprising a plurality of helically shaped spring blades 
affixed at each end thereof to a slip collar, the slip 
collars adapted to slide and rotate about the exterior 
surface of the pipe, the retaining sleeve disposed axi 
ally betWeen the slip collars, the retaining sleeve 
adapted to be af?xed to the pipe so as to limit axial 
motion of the slip collars; 

af?xing the retaining sleeve to the exterior surface of the 
pipe; and 

inserting the pipe having the centraliZer and retaining 
sleeve attached thereto into the opening through Which 
the pipe may freely pass and thence into the opening 
having the larger diameter. 

13. The method as de?ned in claim 12 Wherein an axial 
outermost edge of at least one of the slip collars comprises 
a taper adapted to reduce sticking of the slip collar as it is 
moved through the opening through Which the centraliZer 
may freely pass. 

14. The method as de?ned in claim 12 Wherein the 
retaining sleeve includes a plurality of set screWs therein to 
af?x the sleeve to the pipe, the set screWs arranged in a 
pattern substantially conforming to a shape of the spring 
blades Whereby the set screWs may be accessed through the 
blades. 

15. The method as de?ned in claim 12 Wherein the spring 
blades de?ne an angle of about 15 to 20 degrees With respect 
to a longitudinal axis of the pipe. 

16. The method as de?ned in claim 12 further comprising 
an anti-friction bearing disposed betWeen an edge of the 
sleeve and at least one of the slip collars. 

17. The method as de?ned in claim 12 further comprising 
an anti-friction bearing surface disposed betWeen at least 
one of the slip collars. 

18. The method as de?ned in claim 12 Wherein the spring 
blades are af?xed to the slip collars in corresponding 
grooves on an exterior surface thereof, the corresponding 
grooves having a depth selected to make an exterior surface 
of the spring blades substantially ?ush With an exterior 
surface of the slip collars. 

19. The method as de?ned in claim 18 Wherein the depth 
of the corresponding grooves is selected so that a material 
thickness of the slip collar therein is substantially equal to a 
thickness of the retaining sleeve. 

20. The method as de?ned in claim 18 Wherein sides of 
the grooves are radiused. 

21. The method as de?ned in claim 12 Wherein the slip 
collars comprise mud channels in an exterior surface thereof. 

22. The method as de?ned in claim 1 Wherein the spring 
blades and slip collars are made from a single piece of 
material. 


