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CENTRALISER / 

The present invention relates to a centraliser, particularly but not / 
exclusively to a spring type centraliser for use in oil, gas or water wells, to 

5 centralise a length of tubing within a wellbore. / 

Typically centralisers have a body that fits around the tabular, and the 

body typically extends radially away from the tubuiap'so that the tubular is 

spaced from the wall of the wellbore. Centralisens are installed onto the 

10 tubular that they are intended to centralise, an(/then the whole assembly 

of the tubular and centraliser (or many cenMisers on one tubular) is run 

into the hole. Spring type centralisers typically have resilient parts such as 

bow springs which expand radially against the inner wall of the wellbore to 

maintain the spacing between the tabular string and the wellbore. 

15 / 
According to the present invention there is provided a centraliser for an oil, 

gas or water well, the centi^liser having a body, and the body having a 

bore with an axis, the bore being configured to receive a tubular to be 

centraliser, the body having at least one resilient device configured to 

20 extend radially fron/the axis of the bore, wherein the body has at least one 

collar member extending radially inwards from the centraliser body 

adjacent to api end of the body. 

Typically the resilient device is configured to move between a first (e.g. 

25 compressed) configuration in which the resilient device is disposed at a 

firef radial distance from the axis of the body, and a second (e.g. 

/expanded) configuration in which the resilient device is disposed at a 

/ second radial distance from the axis of the body, and wherein the first 

/ radial distance is less than the second radial distance, so that the resilient 

30 device is spaced radially further away from the body when in the second 
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configuration than in the first configuration. Typically the resilient device/ 

moves resiliently between the two configurations. / 

Typically the resilient device is integral with the body and the body 

5 optionally comprises a resilient sheet material such as a sheet of resilient 

metal. The material can be inherently resilient or can be treated to make 
it resilient or to enhance its resilient properties. The resifient device 

typically extends radially from the resilient sheet material. The resilient 

device is typically held in a radially extended configuration while the body 

10 is treated to retain the radially extended configuration of the resilient 

device after the treatment. For example, in one embodiment, the body 
can be heat treated to retain the radially extended configuration. This 

allows the body and the resilient device^o be formed from a single sheet 

of e.g. sprung steel, in a single cutting or stamping operation. 
15 / 

The resilient device is typicallv/formed as a strip of the resilient sheet 

material by removing material from areas beside the strip to allow the 

resilient device to move relative to the rest of the sheet, e.g. to spring 
radially outwards from/trie sheet. Typically material is removed from 

20 sections that are parallel to the axis of the bore of the body, and the 

resilient device typically extends parallel to the axis. The material can be 

cut or stampecrto form the resilient device from the sheet material. 

The bod/can be formed as a rolled sheet that is rolled into a tubular 

25 confutation and held by welding, soldering or by fixings, for example, 

usirro fixings such as bolts, screws, pins or the like. 

The collar member can optionally be formed as a separate member from 

the body and can be secured to the (or each) end of the body by any 

suitable means, for example by welding, soldering or by fixings, for 
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example, using fixings such as bolts, screws, pins or the like, typically after 

or during assembly of the body, e.g. after the body has been pressed/but 

optionally before the body has been rolled into a tubular configuration for 

mounting on the tubular. / 

5 / 
In certain embodiments the collar member can optionally foe formed as an 

integral part of the body rather than being formed separately and secured 

during assembly. For example, in one optional embodiment, the 

centraliser body can be formed from a single piece of material with 

10 differing thickness at different points on the body. For example the 

material could be thicker near the top and bottom of the body where the 

collars are to be formed. In certain embodiments, it is possible to roll or 

press internal collars on the inner surface of the centralizer body. This can 

be achieved by forming the body as/a flat piece of metal or other material 

15 with thickened end portions whicj/are adapted to form the collars later in 

the assembly procedure, and tnen rolling the flat sheet into a tubular body, 

fixing it in its tubular configuration by welding or other methods. The 

thickened ends of the flaj/sheet can be pressed or stamped or the sheet 

can be rolled through/die adapted to form the flat sheet with thickened 

20 ends before cuttinoor stamping the slots between the bow springs and 

rolling the sheeUnto a tubular configuration. The thickened ends can 

optionally have flat faces, which can optionally extend perpendicular to the 

body, so that they extend radially inwards at 90 degrees to the inner 

surfacejm the body when it is rolied into a tubular form. The precise angle 

25 and snape of the collar face can be varied without departing from the 

scope of the invention. It is sufficient that the collar engages the 

.anchoring device and restricts relative movement of the body and the 

/ anchoring device. 
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In certain embodiments of the invention, the collar can take the form of at 

least one formation extending radially inwards from the inner surface/)f 

the centraliser body. The formation can optionally be formed as a tab or 

portion of the sheet material being bent radially inwards of the body. In 

5 some embodiments the tab can be secured to one (or each) ernd of the 

body by welding, soldering or by fixings as described above. In some 

circumstances the collar can be annular. In some case^the collar 
member can be discontinuous and can extend only pertly around the inner 

circumference of the body of the centraliser. In discontinuous 

10 arrangements the collar members can be disposed at regular intervals 

around the inner circumference of the body or the centraliser, but could 

also be spaced at irregular intervals. A single collar member extending 

partly around the inner circumference of the body could suffice in some 

embodiments. / 

15 / 
The bore typically passes radiafly inwardly of the collar member, typically 

aligned with the axis of the collar member. The inner bore of the collar 

member typically has an inner diameter that is a sliding fit over the tubular, 

allowing the tubular to j^fide within the bore of the collar member. 

20 / 

The collar member typically comprises an annular ring, extending at least 

part of the wayaround the inner surface of the body, and typically adapted 

to fit over a Cylindrical tubular, but the bore of the collar member (or the 

whole of me collar member) can be of other shapes adapted to receive the 

25 tubulapnn a sliding fit. 

Tne body typically has at least two collar members, typically a collar 

/member is provided at or near each end of the body. 
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The or each collar member is typically provided close to or at an end of Ine 

body of the centraliser, but can acceptably be located between a midway 

point in the axis of the body and an end of the centraliser, and it is/not 

necessary for the collar member to be located precisely at an epfa of the 

5 body, and in fact in some embodiments, the collar members^are spaced 
from the ends by a lip for example. Where collar membep are provided at 

or near each end of the body, it is not necessary for eaeJn collar member to 

be provided at the same point on the body, and the two ends of the 

centraliser body can optionally be different in this/espect. 

10 / 

The body is typically anchored to a section pi tubular by providing an 
anchoring device that typically takes theJorm of an annular anchoring ring 
extending at least part of the way around the outer surface of the tubular, 

and is typically fixed to the tubular by means of grub screws, or other 
15 locking devices, for example by tongue and groove locking mechanisms or 

the like, which can optionally be activated to lock the anchoring ring in 

place after it has been appjfed to the tubular in the correct position, and 
typically allows adjustment of the position of the anchoring ring on the 

tubular before locking/the anchoring ring in position. 

20 / 

Typically the aiwioring device is configured to engage at least one collar 

member so that relative movement of the centraliser and the tubular is 

restricted 0r prevented once the anchoring device engages the collar 

member Typically this is achieved by providing the anchoring device with 

25 a radial extension (e.g. an inner or outer diameter) configured to at least 

overlap with a radial extension (e.g. an inner or outer diameter) of the 

/collar member. The anchoring device typically has end faces that extend 

/ radially with respect to the axis of the body. Typically the anchoring 

/ member is adapted to engage each of the collar members on the body. 

30 
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Optionally the anchoring device can have a similar inner diameter to the/ 

collar member, so that when the anchoring device is fixed to the tubular, 

the centraliser can move axially relative to the tubular only until e.g/an 

end face of the collar member abuts an end face of fixed anchojnng 

5 device, and the two components engage to restrict axial movement of the 

body relative to the fixed anchoring device within a limited/range, which is 

typically governed by the axial distance between adjacent collar members 

on the body. / 

10 Typically the anchoring device permits rotations*! movement of the body 

relative to the tubular even while the axial rraSvement is restricted by 

engagement of the collar member with ther anchoring device. In different 

embodiments of the invention, the inner diameter of the collar member can 

overlap with the outer diameter of the anchoring device, or the outer 

15 diameter of the collar member ca^f overlap with the inner diameter of the 
anchoring device. These components can therefore adopt various 

different arrangements within the scope of the invention provided that they 

can engage to restrict movement of the body when the anchoring device is 

fixed in position on the/tubular. 

20 / 

The or each end/f the body is typically formed to receive the outer 

diameter of the^collar members within a bore, typically a cylindrical bore 

where the collar member is an annular ring with a circular cross section. 

The collar member typically fits with a close tolerance into the bore of the 

25 end onhe body so that it can be held in the bore securely. The collar 

member can optionally be fixed in the bore typically resistant to axial 

(Movement of the collar member within the bore, for example, by welding, 

/ soldering or by fixings, typically located at spaced apart locations around 

/ the circumference of the collar members, for example welds or solders can 
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be applied at 2 or 3 equidistantly spaced locations around the outer / 

diameter of the collar member. / 

Optionally the collar member can be a closed annular ring, although in 

5 some embodiments, the collar member can be a split ring, capable of 

adopting different diameters (e.g. inner diameters) as a result of opening 

or closing forces being applied to the split ends of the ring. 

In some embodiments the collar member can be/inserted into the ends of 

10 the body through the ends thereof, optionally before the sheet material of 

the body has been fixed by e.g. welding on^oldering the sides to form a 
tubular body. In some other embodiments the body is formed in the 

tubular configuration before the collai/nembers are connected to the 

body. In one such embodiment, the collar members can either be passed 
15 through the open end bores or can be passed through spaces between 

the resilient devices, and in sjach embodiments, the collar members 

typically have a smaller outer diameter than the axial lengths of slots in the 

body between the resilient members, so as to allow passage of the collar 

members through tho4lots. Typically also the collar member can have an 

20 axial depth that isiess than the circumferential width of the slot between 

the resilient members, so that the collar member can pass through the 

slot. / 

In some/embodiments of the invention, the end of the body has a lip that 

25 extends beyond the collar member located in the end bore, and optionally 

the lip is formed with a smaller diameter than the end bore, and typically 

/with a smaller inner diameter than the outer diameter of the collar member, 

/ to thereby retain the collar member within the end bore. The narrowing of 

/ the lip can be formed by swaging or bending or folding the material of the 

30 body radially inwards and the lip can optionally incorporate cutaways or 
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similar sections from which material has been removed in order to facilitate 

narrowing of the bore at the lip. The narrowed portion of the lip can / 

typically be formed before or after insertion of the collar member \mo the 

bore. / 

5 / 
The collar member typically has an end face that engage^the anchoring 

device so that when the anchoring device is fixed in position on the tubular 
and the assembled centraliser is located over it, the/anchoring device 

allows free rotation of the centraliser around the anchoring device and the 

10 tubular, but restricts axial movement of the ceiafraliser along the tubular 

within a restricted range, by engaging the end faces of the collar members 
at each end of the centraliser. Therefore; the centraliser can move freely 

up the string until the lower face of tho/anchoring member engages the 

upper end face of the lower collar tffember, at which point, the body of the 

15 centraliser cannot move up any further in the axial direction, although it 
can still rotate around the'tubj^flar and the anchoring member. Likewise, 

the centraliser can move fpeely down the string until the upper face of the 

anchoring member engages the lower end face of the upper collar 

member, at which point, the body of the centraliser cannot move down any 

20 further in the axial/lirection, although it can still rotate around the tubular 

and the anchoring member. The optional welding or other fixing of the 

collar member in the end bore and the optional narrowed Hp portion holds 

the collarportion within the body against the axial forces applied to the 

centralj^er. 

25 / 

Tm collar member can be formed from various different materials within 

/the scope of the invention, but in some embodiments can typically be 

/ formed of mild steel, and can optionally be brazed or soldered to the body. 

/ Typically the collar member is made of a different material to the body, 
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and can be made from a material that can be moulded or cast, or / 

otherwise worked into different shapes. / 

A significant benefit to the present design is that the free (but lipfited) 

5 relative movement of the collar members and the anchoring device before 

engagement of the two components takes place allows easier installation 

of the string and less deformation of the centraliser when running into the 

hole, as the axial force is only applied to the body of^ne centraliser from 

its leading end so that the centraliser is pulled intc/the hole from the 
10 leading end rather than being pushed into the hole from its trailing end. 

This means that the centraliser is stretched dut axially during running in, 

causing the collar members to separate axially, and causing the resilient 

device extending radially outwards froyf the body and typically pressing 
tightly against the inner surface of the wall of the borehole to be stretched 

15 out beyond its normal resting posiiion, thereby reducing its radial 

extension from the axis of the tubular and thereby reducing frictional 

resistance between the weifoore wall and the resilient device, which is a 
significant advantage to tanning in procedures, because less force is then 

needed to advance ther string into the wellbore. This also reduces wear of 

20 the resilient devices^nd the wellbore wall. Thus the pulling action applied 

by the anchoring/aevice engaging with the collar member at the leading 

end of the body of the centraliser tends to avoid premature radial 

expansion eff the resilient devices, which can lead to jamming of the 

springs jpf a radially expanded configuration, excessive frictional resistance 

25 to running in, and additional wear and tear on the equipment. 

Also, if the axial force pulling the centraliser into the hole stops during the 

/ running in procedure, then the stretched out centraliser is typically poised 

/ to quickly re-expand into an expanded configuration in which the resilient 

fiO devices expand radially to press against the wellbore wall and the tubular 



WO 2012/095671 PCT/GB2012/050066 

10 

is automatically centralised in the borehole simply as a result of the string 

stopping its axial advance into the borehole. / 

If the string being run into the hole needs to be pulled out of th&fiole, for 

5 example to try to negotiate past a sticking point, the sliding movement of 

the anchoring member within the body of the centraliser oj*fy applies axial 

force to the centraliser once it connects with the upper dollar member, so 

centralisation of the tubular in the hole is maintained/until the point at 

which the axial force is engaged on the centralisep; and at that point, the 

10 centraliser is once again being pulled from its leading end (due to the 

reversal of axial direction and the sliding of We anchoring member within 

the body) and therefore the same benefit^of pulling rather than pushing 

the centraliser through the wellbore are/automatically achieved. 

15 The invention also provides method of centralising a tubular in a borehole 

" for an oil, gas or water well, thenmethod comprising the steps of providing 

a centraliser on the tubularyfne centraliser having a body with a bore 

having an axis, the tubular being disposed in the bore of the body, the 

body having at least owe resilient device configured to extend radially from 

20 the axis of the bore/and wherein the body has at least one collar member 

located adjacent/to an end of the body, the method comprising the steps 

of fixing the centraliser to the string by means of a locking ring fixed to the 

tubular between the two ends of the body of the centraliser, and including 

the step m moving the centraliser in the hole by moving the tubular axially 

25 within/ne borehole thereby moving the locking ring with respect to the 

coljer member on the body of the centraliser, wherein the centraliser is 

raloved axially only when the locking ring is engaged with the collar 

/ member. 
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The invention also provides a method of making a centraliser for / 

centralising a tubular in an oil, gas or water well, the centraliser having a 

body, and the body having a bore with an axis, the bore being configured 

to receive the tubular to be centraliser, the body having at least/one 

5 resilient device configured to extend radially from the axis of/ne bore, and 

wherein the body has at least one collar member extending radially 

inwards from the centraliser body adjacent to an end anhe body, the 
method comprising forming the body and the resilierar device from a single 

piece of resilient material, and retaining the collaywithin the bore of the 

10 body by a lip on the body that extends radiallWnto the bore to prevent 

axial movement of the collar member out of/he bore. 

The various aspects of the present invention can be practiced alone or in 

combination with one or more of thefother aspects, as will be appreciated 
15 by those skilled in the relevant apis. The various aspects of the invention 

can optionally be provided in erambination with one or more of the optional 

features of the other aspects of the invention. Also, optional features 

described in relation to one embodiment can typically be combined alone 

or together with otheyfeatures in different embodiments of the invention. 

20 / 

Various embodiments and aspects of the invention will now be described 

in detail withinference to the accompanying figures. Still other aspects, 

features, and advantages of the present invention are readily apparent 

from th^entire description thereof, including the figures, which illustrates a 

25 numlzfer of exemplary embodiments and aspects and implementations. 

Ttie invention is also capable of other and different embodiments and 

/aspects, and its several details can be modified in various respects, all 

/ without departing from the spirit and scope of the present invention. 

/ Accordingly, the drawings and descriptions are to be regarded as 

30 illustrative in nature, and not as restrictive. Furthermore, the terminology 
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and phraseology used herein is solely used for descriptive purposes anct 

should not be construed as limiting in scope. Language such as / 

"including", "comprising", "having", "containing" or "involving", and/ 

variations thereof, is intended to be broad and encompass the subject 

5 matter listed thereafter, equivalents, and additional subject matter not 

recited, and is not intended to exclude other additives, cor/ponents, 

integers or steps. Likewise, the term "comprising" is considered 

synonymous with the terms "including" or "containing for applicable legal 

purposes. / 

10 / 

Any discussion of documents, acts, materials, devices, articles and the like 
is included in the specification solely for tHe purpose of providing a context 
for the present invention. It is not suggested or represented that any or all 

of these matters formed part of the .prior art base or were common general 
15 knowledge in the field relevant tc/the present invention. 

In this disclosure, whenever a composition, an element or a group of 
elements is preceded wjtn the transitional phrase "comprising", it is 

understood that we also contemplate the same composition, element or 
20 group of elementSvWith transitional phrases "consisting essentially of, 

"consisting", "selected from the group of consisting of', "including", or "is" 

preceding ther recitation of the composition, element or group of elements 

and vice versa. 

25 All numerical values in this disclosure are understood as being modified by 

"about". All singular forms of elements, or any other components 

/described herein are understood to include plural forms thereof and vice 

/ versa. 
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In this disclosure, the terms "up" and "down" and similar terms will be ui 

in reference to wells and will be understood to mean that "up" signifies a 

direction towards the wellhead of the well or the surface, and "do\ 

signifies a direction towards the bottom of the wellbore. It will bt 

5 understood by the skilled person that wells are often deviated^and a 

section of the wellbore that is close to the top of the well can often be 

deeper underground than another section of the wellbqre than is closer to 

the bottom of the wellbore. 

10 In the accompanying drawings, 

Fig. 1 is a side view of a centraliser according to the invention; 

Fig. 2 is a sectional view through line A-A of Fig. 1; 

Fig. 3 is a close up view of the sijze sectional view of Fig.2 showing 

the detail in highlighted area 

15 Fig. 4 is side view of a first j^mbodiment of a collar member used in 

the centraliser of Fig.'l; sfnd 

Fig. 5 is a second variation of a collar member which could be used 

in the centraliser ofFig. 1. 

20 Referring now to the drawings, Fig. 1 shows a side view of a first 

embodiment of /centraliser according to the invention. The centraliser 10 

has a generaHy tubular body 15 with upper and lower ends 16, 17. The 

body has e/central axis A-A extending between the two ends 16,17. The 

ends 16(17 have generally the same cylindrical shape, with a circular 

25 cross^section. Between the upper and lower ends 16,17, a central part of 

the body 15 comprises at least one resilient device, in this case in the form 

'of bow springs 20, which extend between the generally cylindrical upper 

and lower ends 16,17. The bow springs 20 typically adopt a radially 

extended or "bowed out" resting position, and are resiliency biased or 

energised when moved out of the radially extended position, either due to 
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compression as a result of radial inward movement or due to expansion/as 

a result of radial outward movement from the axis of the body 15. / 

Typically, the body 15 is formed from a single sheet of rolled sonng steel, 

5 from which slots are cut between the strips of metal that willJeter form the 

bow springs 20 in the assembled centraliser 10. The slotsnbrmed 

between the bow springs 20 typically extend parallel to/me axis of the 

body, and run substantially for the length of the bod/between the two 

cylindrical ends of the body 16,17. The bow sprjdgs 20 are typically 
10 spaced circumferentially apart, at equal distances from one another. 

Typically, two, three, four, five, six or somej6ther number of bow springs 

20 are provided in the body 15, and typically the slots between the bow 

springs are relatively long and wide, aHowing free movement of the bow 

springs radially with respect to the axis of the body 15. 

15 / 
Typically, the bow springs 20>ere urged into the expanded configuration by 

applying an axially compressive force between the upper and lower ends 

16, 17 of the body 15, atfa optionally the body 15 is then treated while 

maintaining the axial}/compressed configuration, e.g. by heat treating, so 

20 that when the heal/or other treatment is finished, the bow springs 20 retain 

the radially expanded configuration as a resting configuration. This means 

that deviatioj/of the bow springs 20 in a radial direction either towards or 

away froirme central axis of the body 15 energises the bow springs and 

urges tftem to return to the resting (expanded) configuration shown in Fig. 

25 1. / 

/Typically, the body 15 is formed by rolling a flat sheet of sprung steel after 

/ the slots have been cut to form the bow springs 20 in the flat sheet. 

/ Typically, the sides of the flat sheet are welded or otherwise fixed together 

30 in order to form a generally tubular structure, which is then forced into the 
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radially expanded configuration shown in Fig. 1, either by axial / 

compression of the ends, and/or by radially moving the bow springs iprfo 

the radially expanded configuration by means of an internal frameuor 

bracing structure during the heat treatment process. / 

5 / 
After the body 15 has been stamped or otherwise formedyfixed into the 

form of a tube and treated with e.g. heat to retain the radially expanded 

configuration of the bow springs 20, the cylindrical usper and lower ends 

16,17 of the body are typically fitted with collar nwnbers 25. The collar 
10 member 25 is formed to be a tight fit within the/inner diameter of the 

cylindrical upper and lower end 16,17. TyDjdally, the collar member 25 

can be offered up to the open bore of the/formed body, i.e. inserted 

through the open bore in the upper antflower ends 16,17. The collar 

member 25 can typically be fixed inyplace, for example, it can be welded 
15 (e.g. spot welded) in place in the>dylindrical upper and lower ends 16,17 

so as to resist rotation and axtefl movement of the collar member 25 

relative to the body 15. Other methods of fixing the collars in place can be 
used. After insertion of tne collar 25 member into the upper and lower 

ends 16, 17 of the body 15, the lip 161,171 which extends axially beyond 

20 the end of the collarnember 25 is typically bent or swaged or otherwise 

forced radially inwards in relation to the bore of the body in order to retain 

the collar menrfber 25 within the bore between the cylindrical ends 16,17 

of the body'15. Optionally the lip can be formed before insertion of the 

collar members 25 into the bore. As part of this lip formation process, the 

25 lip 16K17I can optionally be perforated or split or can have material 

rewloved from it in order to form cutaway sections in order to facilitate 

/bending, folding or other forced manipulation of the lip, in order to form the 

/ radial restriction provided by the narrowing of the lip at the outside ends of 

/ the collar members 25. The narrowing of the lip helps to retain the collar 
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member 25 within the body 15 of the centraliser 10, and helps to resist / 

axial forces that may tend to dislodge the collar member from the body 15. 

in one possible variation, instead of the collar member being a zolid 

5 annular ring as is the collar member 25, it can be provided Mhe form of a 

split ring 25a as shown in Fig. 5. This has other advantages which will be 

described in due course. / 

The collar member 25 (or other variations of collar members) typically has 

10 flat end faces. The flat end faces typically extend radially inwards of the 

body to interact with an anchoring device iiyihe form of a locking ring 30 

which is typically formed in the same dimensions as the collar members 

25, and which typically has apertures jor other formations in order to 

enable it to be fixed to the tubular tarwhich the centraliser is connected. In 

15 practice, the centraliser is provided with the body 15 having the collar 

'members 25 inserted and weraed in place as shown in Fig. 1, and the 

central locking ring 30 provfaed loose. Typically, the central locking ring 

30 and/or the collar members can be passed through the slots between 

the formed bow springs 20, and then turned so that it is co-axial with the 

20 bore of the body Xo, and so that the locking ring 30 is co-axial with the 

collar members^, at which point, the whole assembly of the centraliser 

10 and the tocking ring 30 is offered to the tubular and slid over the outer 

diameter inereof. When the centraliser 10 is in the desired location, the 

lockingring 30 is fixed to the outer surface of the tubular by fixing the 

25 locking ring by known means, by using grub screws, locking mechanisms, 

tgfngue and groove arrangements or slips, etc, typically manipulating them 

/via torque tools that are passed through the slots between the bow springs 

/ 20. Once the locking ring 30 is fixed to the outer surface of the tubular, 

/ the axial movement of the centraliser 10 relative to the locking ring 30, and 

30 therefore relative to the tubular is limited such that the centraliser 10 can 
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move down the tubular until the upper surface of the locking ring 30 abuts 

against the lower surface of the collar member 25 in the upper end otme 

centraliser body 16. Also, the centraliser can move up the string relative 

to the fixed locking ring 30 until the lower end face of the lockinaring 30 

5 abuts against the collar member 25 that is located in the lower end of the 

centraliser body 17. At all times, the centraliser 10 is typically free to 

rotate around the tubular without interference from the tacking ring 30. 

When the centraliser 10 has been applied to the stfing and the locking ring 
10 30 has been fixed to the outer surface of the tubular, the tubular is run into 

the hole. As the tubular is forced axially into/trie hole, the centraliser 10 

allows the string to slide through the until the lower end face of 

the locking ring 30 is pressing against Me upper end face of the collar 
member 25 at the lower end 17of the centraliser 10. Therefore, the force 

15 moving the centraliser into the hole is being applied near to the bottom of 

the centraliser body 15. As the^centraliser 10 is pulled into the confines of 

the wellbore, the bow springs 20 are compressed radially inward by the 
confines of the wellbore, creating frictional resistance (i.e. drag) between 
the outer surface of the^bow springs 20 and the inner surface of the 

20 wellbore. However^s the force moving the centraliser axially through the 

wellbore is being/applied from the near leading end of the centraliser (i.e. 

the lower end if) as a result of the sliding movement of the locking ring 30 

within the befay 15 of the centraliser 10, the centraliser 10 is effectively 

being pulled from its leading end through the narrow constriction of the 

25 wellbore, thereby stretching the centraliser body 15, so that the upper and 

lowjefr ends 16,17 grow further apart, and the bow springs 20 naturally 

retract radially inwards, thereby reducing the drag that is applied by the 

/centraliser 10 to the inner surface of the wellbore. This greatly facilitates 

/ the running in procedure, because each centraliser is effectively being 

30 pulled nose first into the wellbore, and is being stretched out and radially 
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compressed so as to reduce the drag. As the string effectively has to bp 
pushed into the wellbore from above, and cannot be pulled in from below, 

the arrangement of the centraliser according to the invention permits an 

easier installation, and reduces drag, wear and tear on the components 

5 and time for running in. / 

In the event that the running in procedure is halted, fonexample because 

of a restriction encountered in the wellbore, the centraliser 10 is no longer 

being pulled by the engagement of the locking ring 30 on the lower collar 

10 member 25, and the centraliser 10 can then expand under the natural 

resilience of the bow springs 20 in order to equalise the stand-off between 

the tubular and the wellbore. Also, the string can be rotated relative to the 

centraliser 10 which can typically remain immobile within the wellbore, 

allowing the rotation of the string ofAibulars within the bore of the 

15 centralisers. If the string has to be retracted from the wellbore in order to 

try a different method of running in, or to clear an apparent obstruction, 

then the centraliser remain# immobile within the wellbore as the string of 
tubulars is moved up, causing the locking ring 30 to move from the lower 

end 17 towards the ugfperend 16. When it reaches the upper end 16, it 

20 abuts against the collar member 25 located in the upper end 16, and again 

applies axial foreJe to move the centraliser. Once again, the centraliser 10 

is pulled through the wellbore from its leading end rather than being 

pushed from its trailing end, which again stretches out the centraliser body 

15, theceby reducing the radial extension of the bow strings 20, and 

25 redu^ng drag and wear and tear etc. as described above. 

n certain embodiments of the invention, the centraliser is intended for use 

with length of tubular that have box or pin sections at their ends, and may 

well have other radial discontinuities over which the centraliser must pass 

before being secured in place. In this regard, the split ring variant 25a is 
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especially useful, as it can be radially expanded by moving the split ends 

apart as it is moved over the radial discontinuity on the tubular (i.e. ai$ox 

on the end of the tubular). Optionally, this can be done before the/various 

components of the centraliser are assembled, for example before the 

5 collar 25a is welded into the bore at the ends 16,17 of the body 15. 

In some embodiments of the invention, the lip 161, 171 snown in the 

drawings can be omitted, and the collars 25, 25a caj/be held in the bore 

at the ends 16,17 by other means, for example s0lely by welding, or by 
10 fixtures such as grub screws, etc.. In certain embodiments in which the 

collar member comprises at least one tab formed from the sheet material 

used to form the body, the tab can optionally be aligned with the slots 

between the bow springs and can optionally formed by removing sheet 
material from the lateral sides of theoab leaving the tab connected to the 

15 sheet by only one side adjacentp the end of the body, allowing the tab to 

be bent radially inwards of the/sheet to form a narrowed section at the end 

of the body to restrict the movement of the centraliser body in relation to 

the anchoring member, /he tab can be a single tab, or alternatively the 

collar can be formed OTa number of tabs formed bent radially inwards from 

20 the body in this or ari analogous manner. In some embodiments the or 

each tab could be formed from a different material from the body and 

attached to the body by welding or other methods disclosed above. The 

tabs in various embodiments can be aligned with the slots between the 

bow springs, but this is not essential and embodiments of the invention are 

25 contemplated in which the tabs are circumferentially aligned with the bow 

sowings. The tabs can typically be axially aligned in the same plane along 

/fne axis of the body, so that the anchoring device contacts all the tabs in 

/ the array at the same time. 
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Claims 

1 A centraliser for an oil, gas or water well, the centraliser haying a 

body, and the body having a bore with an axis, the bore being configured 

5 to receive a tubular to be centraliser, the body having at least one resilient 

device configured to extend radially from the axis of the bore, wherein the 

body has at least one collar member extending radially/inwards from the 

centraliser body adjacent to an end of the body. 

10 2 A centraliser as claimed in claim 1, wh^ein the body comprises a 

material that is inherently resilient. 

15 

3 A centraliser as claimed in claijtf 1 or claim 2, wherein the body is 

treated to enhance its resilient properties. 

4 A centraliser as claimed in any preceding claim, wherein the body 

and the resilient device are^tormed from a single sheet of resilient material. 

5 A centraliser as claimed in any preceding claim, wherein the 

20 resilient device is configured to move resiliently between a first 

compressed configuration in which the resilient device is disposed at a first 

radial distance from the axis of the body, and a second expanded 

configuration in which the resilient device is disposed at a second radial 

distance from the axis of the body, and wherein the first radial distance is 

25 less^nan the second radial distance, so that the resilient device extends 

radially further away from the body when in the second expanded 

configuration than in the first compressed configuration. 
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6 A centraliser as claimed in any preceding claim, wherein the collar 

member is annular and extends around at least partly around the inne^r 

circumference of the body of the centraliser. / 

5 7 A centraliser as claimed in any preceding claim wherein the collar 

member is discontinuous and extends only partly around we inner 

circumference of the body of the centraliser. / 

8 A centraliser as claimed in any preceding craim, having a collar 

10 member at each end of the bore of the body. / 

9 A centraliser as claimed in any preceding claim wherein the collar 

member comprises a split ring, capabkf of adopting different diameters as 

a result of opening or closing forces/being applied to the split ends of the 

15 ring. / 

10 A centraliser as claimed in any preceding claim, wherein the or 

each collar member is fixed co-axially in the bore so as to be resistant to 

axial movement of the/collar member within the bore relative to the body of 

20 the centraliser. / 

11 A centcaliser as claimed in any preceding claim, wherein the or 

each collar/nember is provided on the inner surface of the body, and a lip 

is forme#on the body at an end portion axially spaced from the collar 

25 member, and wherein the lip is formed with a smaller inner diameter than 

the'outer diameter of the collar member, to retain the collar member axially 

avithin the bore of the centraliser body. 
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12 A centraliser as claimed in claim 11, wherein the lip is formed by. 

forcing the material of the body radially inwards into the bore at the e/fcI 

portion. 

5 13 A centraliser as claimed in claim 11 or 12, wherein the'lip 

incorporates cutaway sections from which material has b^en removed in 

order to facilitate narrowing of the bore at the lip. 

14 A centraliser as claimed in any preceding oTaim, wherein the body is 

10 adapted to receive within the bore at least one/anchoring device for 

connection to the tubular, wherein the anchoring device is configured to 

engage the collar member within the bor^of the body so that relative 

movement of the centraliser and the tabular is restricted once the 

anchoring device is fixed to the tubyfar and the anchoring device engages 

15 the collar member. 

20 

15 A centraliser as claintfed in claim 14, wherein the body has an 

aperture adapted to allov*passage of the anchoring device through the 

aperture for connecting the anchoring device to the tubular within the bore 

of the body. 

25 

16 A cent^liser as claimed in claim 14 or 15, wherein the anchoring 

device comprises an annular anchoring ring extending at least part of the 

way arojdnd the outer surface of the tubular, and wherein the ring is fixed 

to thyfubular by at least one locking device after it has been applied to the 

tubular. 

17 A centraliser as claimed in any one of claims 14-16, wherein the 

anchoring device has at least one end face configured to radially overlap 

with an end face of the collar member so that the end face of the 
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anchoring member is adapted to engage the collar member on the bod> 

and thereby restrict axial movement of the body relative to the fixed 

anchoring device within a limited range. 

5 18 A centraliser as claimed in anyone of claims 14-17, wherein the 

anchoring device permits rotational movement of the bodyrelative to the 

tubular while relative axial movement of the body and tbre tubular is 

restricted by engagement of the collar member with pe anchoring device. 

10 19 A method of centralising a tubular in a borehole for an oil, gas or 

water well, the method comprising the steps/of providing a centraliser on 

the tubular, the centraliser having a bodyywith a bore having an axis, the 

tubular being disposed in the bore of the body, the body having at least 

one resilient device configured to extend radially from the axis of the bore, 

15 and wherein the body has at leasrone collar member located adjacent to 
an end of the body, the methoef comprising the steps of fixing the 

centraliser to the string by rcfeans of a locking ring fixed to the tubular 

between the two ends owie body of the centraliser, and including the step 

of moving the centraltefer in the hole by moving the tubular axially within 

20 the borehole thereby moving the locking ring with respect to the collar 

member on the bodv of the centraliser, wherein the centraliser is moved 

axially only wbfen the locking ring is engaged with the collar member. 

20 A/method of making a centraliser for centralising a tubular in an oil, 

25 gas or water well, the centraliser having a body, and the body having a 

bore with an axis, the bore being configured to receive the tubular to be 

;entraliser, the body having at least one resilient device configured to 

extend radially from the axis of the bore, and wherein the body has at least 

one collar member extending radially inwards from the centraliser body 

adjacent to an end of the body, the method comprising forming the body 
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and the resilient device from a single piece of resilient material, and / 

retaining the collar within the bore of the body by a lip on the body th^t 

extends radially into the bore to prevent axial movement of the cottar 

member out of the bore. / 

21 A method as claimed in claim 20, wherein the resilient device is 
formed as a strip of resilient material by removing material from areas of 

the body beside the strip to allow the resilient device^to move radially 

relative to the rest of the body. / 

22 A method as claimed in claim 21, wherein material is removed from 

the body in sections that extend parallel Jo the axis of the bore of the body, 

and wherein the resilient device extends parallel to the axis of the body. 

23 A method as claimed in deim any one of claims 20-22, wherein the 

body is rolled from a sheet ofResilient material into a tubular configuration 

and wherein the body is fixed in the tubular configuration. 

24 A method as claimed in any one of claims 20-23, wherein the collar 

member is formed/as a separate member from the body and is secured to 

the end of the body after or during assembly of the body. 

25 A method as claimed in any one of claims 20-24, wherein the collar 

member is moved into the bore of the body through an axially extending 

slot prmed in the wall of the body between the two ends of the body and 

wKerein the slot is located circumferentially between the resilient devices, 

'and wherein the collar members have a smaller outer diameter than the 

axial lengths of slots in the body between the resilient members, and 

wherein the collar member has an axial depth that is less than the 
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circumferential width of the slot between the resilient members, so that tne 

collar member can pass through the slot. / 

26 A method as claimed in any one of claims 20-25, whereipithe collar 

5 member is brazed, welded or soldered to the body. / 

27 A method as claimed in any one of claims 20-26/wherein the collar 

member is made of a different material to the body.^nd wherein the collar 

member is made from a material that can be mouraed or cast 

10 / 

28 A method as claimed in any one of cjaims 20-27, wherein the 

narrowed portion of the lip is formed before insertion of the collar member 

into the bore. / 

15 29 A method as claimed in arty one of claims 20-28, including treating 

the material of the body to entfance its resilient properties. 

30 A method as claimed in any one of claims 20-29, including holding 

the resilient device in/a radially extended configuration while the body is 

20 treated to retain the radially extended configuration of the resilient device 

after the treatment. 

31 A method as claimed in any one of claims 20-30, including the step 

of heaUreating the body after construction of the centraliser. 

25 / 
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CENTRALISER 

The present invention relates to a centraliser, particularly but not 

exclusively to a spring type centraliser for use in oil, gas or water wells, to 
5 centralise a length of tubing within a wellbore. 

Typically centralisers have a body that fits around the tubular, and the 

body typically extends radially away from the tubular so that the tubular is 
spaced from the wall of the wellbore. Centralisers are installed onto the 

10 tubular that they are intended to centralise, and then the whole assembly 
of the tubular and centraliser (or many centralisers on one tubular) is run 
into the hole. Spring type centralisers typically have resilient parts such as 
bow springs which expand radially against the inner wall of the wellbore to 

maintain the spacing between the tubular string and the wellbore. 
15 US2003/00607 discloses a spring-type centraliser and is useful for 

understanding the invention. 

The preceding discussion of the background art is intended to facilitate an 
understanding of the present invention only. The discussion is not an 

20 acknowledgement or admission that any of the material referred to is or 

was part of the common general knowledge as at the priority date of the 

application. 

It is an object of the present invention to overcome, or at least ameliorate, 

25 one or more of the deficiencies of the prior art mentioned above, or to 
provide the consumer with a useful or commercial choice. 

Other objects and advantages of the present invention will become 

apparent from the following description, taken in connection with the 
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accompanying drawings, wherein, by way of illustration and example, a 

preferred embodiment of the present invention is disclosed. 

According to an aspect of the present invention there is provided a 

5 centraliser for an oil, gas or water well, the centraliser having a body, and 

the body having a bore with an axis, the bore being configured to receive a 
tubular to be centralised, at least one resilient device biased radially 
outward from the body, the body and the resilient device being formed 
from a single sheet of resilient material, wherein the body has at least one 

10 collar member extending radially inwards from the inner surface of the 

body adjacent to an end of the body, the body having a radially inwardly 
extending lip formed on the body at an end portion axially spaced from the 
collar member by forcing the material of the body radially inwards into the 
bore at the end portion of the body, the radially inwardly extending lip 

15 having a smaller inner diameter than the outer diameter of the collar 
member such that the lip retains the collar member axially within the bore 
of the centraliser body. 

An aspect of the present invention also provides a method of making a 
20 centraliser for centralising a tubular in an oil, gas or water well, the 

centraliser having a body, and the body having a bore with an axis, the 
bore being configured to receive the tubular to be centralised, and at least 

one resilient device biased radially outward from the body, the method 
comprising forming the body and the resilient device from a single piece of 

25 resilient material, and wherein the body has at least one collar member 
extending radially inwards from the inner surface of the centraliser body 

adjacent to an end of the body, and retaining the collar within the bore of 
the body by forming a lip on the body that extends radially into the bore to 
prevent axial movement of the collar member out of the bore, wherein the 
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lip is formed by forcing the material of the body radially inwards into the 

bore at the end portion of the body. 

Typically the resilient device is configured to move between a first (e.g. 

5 compressed) configuration in which the resilient device is disposed at a 

first radial distance from the axis of the body, and a second (e.g. 
expanded) configuration in which the resilient device is disposed at a 

second radial distance from the axis of the body, and wherein the first 
radial distance is less than the second radial distance, so that the resilient 

10 device is spaced radially further away from the body when in the second 
configuration than in the first configuration. Typically the resilient device 

moves resiliently between the two configurations. 

The material can be inherently resilient or can be treated to make it 

15 resilient or to enhance its resilient properties. The resilient device typically 
extends radially from the resilient sheet material. The resilient device is 
typically held in a radially extended configuration while the body is treated 

to retain the radially extended configuration of the resilient device after the 
treatment. For example, in one embodiment, the body can be heat treated 

20 to retain the radially extended configuration. This allows the body and the 
resilient device to be formed from a single sheet of e.g. sprung steel, in a 

single cutting or stamping operation. 

The resilient device is typically formed as a strip of the resilient sheet 

25 material by removing material from areas beside the strip to allow the 
resilient device to move relative to the rest of the sheet, e.g. to spring 

radially outwards from the sheet. Typically material is removed from 
sections that are parallel to the axis of the bore of the body, and the 
resilient device typically extends parallel to the axis. The material can be 

30 cut or stamped to form the resilient device from the sheet material. 
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The body can be formed as a rolled sheet that is rolled into a tubular 
configuration and held by welding, soldering or by fixings, for example, 

using fixings such as bolts, screws, pins or the like. 

5 
The collar member can optionally be formed as a separate member from 
the body and can be secured to the (or each) end of the body by any 
suitable means, for example by welding, soldering or by fixings, for 

example, using fixings such as bolts, screws, pins or the like, typically after 
10 or during assembly of the body, e.g. after the body has been pressed, but 

optionally before the body has been rolled into a tubular configuration for 

mounting on the tubular. 

In certain embodiments the collar member can optionally be formed as an 
15 integral part of the body rather than being formed separately and secured 

during assembly. For example, in one optional embodiment, the 
centraliser body can be formed from a single piece of material with 

differing thickness at different points on the body. For example the 
material could be thicker near the top and bottom of the body where the 

20 collars are to be formed. In certain embodiments, it is possible to roll or 

press internal collars on the inner surface of the centralizer body. This can 

be achieved by forming the body as a flat piece of metal or other material 
with thickened end portions which are adapted to form the collars later in 
the assembly procedure, and then rolling the flat sheet into a tubular body, 

25 fixing it in its tubular configuration by welding or other methods. The 

thickened ends of the flat sheet can be pressed or stamped or the sheet 

can be rolled through a die adapted to form the flat sheet with thickened 
ends before cutting or stamping the slots between the bow springs and 

rolling the sheet into a tubular configuration. The thickened ends can 
30 optionally have flat faces, which can optionally extend perpendicular to the 
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body, so that they extend radially inwards at 90 degrees to the inner 

surface of the body when it is rolled into a tubular form. The precise angle 
and shape of the collar face can be varied without departing from the 
scope of the invention. It is sufficient that the collar engages the 

5 anchoring device and restricts relative movement of the body and the 
anchoring device. 

In certain embodiments of the invention, the collar can take the form of at 

least one formation extending radially inwards from the inner surface of 
10 the centraliser body. The formation can optionally be formed as a tab or 

portion of the sheet material being bent radially inwards of the body. In 

some embodiments the tab can be secured to one (or each) end of the 
body by welding, soldering or by fixings as described above. In some 

circumstances the collar can be annular. In some cases the collar 
15 member can be discontinuous and can extend only partly around the inner 

circumference of the body of the centraliser. In discontinuous 
arrangements the collar members can be disposed at regular intervals 

around the inner circumference of the body of the centraliser, but could 
also be spaced at irregular intervals. A single collar member extending 

20 partly around the inner circumference of the body could suffice in some 
embodiments. 

The bore typically passes radially inwardly of the collar member, typically 
aligned with the axis of the collar member. The inner bore of the collar 

25 member typically has an inner diameter that is a sliding fit over the tubular, 
allowing the tubular to slide within the bore of the collar member. 

The collar member typically comprises an annular ring, extending at least 
part of the way around the inner surface of the body, and typically adapted 

30 to fit over a cylindrical tubular, but the bore of the collar member (or the 
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whole of the collar member) can be of other shapes adapted to receive the 

tubular in a sliding fit. 

The body typically has at least two collar members, typically a collar 

5 member is provided at or near each end of the body. 

The or each collar member is typically provided close to or at an end of the 
body of the centraliser, but can acceptably be located between a midway 
point in the axis of the body and an end of the centraliser, and it is not 

10 necessary for the collar member to be located precisely at an end of the 
body, and in fact in some embodiments, the collar members are spaced 

from the ends by a lip for example. Where collar members are provided at 
or near each end of the body, it is not necessary for each collar member to 
be provided at the same point on the body, and the two ends of the 

15 centraliser body can optionally be different in this respect. 

The body is typically anchored to a section of tubular by providing an 

anchoring device that typically takes the form of an annular anchoring ring 
extending at least part of the way around the outer surface of the tubular, 

20 and is typically fixed to the tubular by means of grub screws, or other 
locking devices, for example by tongue and groove locking mechanisms or 

the like, which can optionally be activated to lock the anchoring ring in 

place after it has been applied to the tubular in the correct position, and 
typically allows adjustment of the position of the anchoring ring on the 

25 tubular before locking the anchoring ring in position. 

Typically the anchoring device is configured to engage at least one collar 

member so that relative movement of the centraliser and the tubular is 
restricted or prevented once the anchoring device engages the collar 

30 member. Typically this is achieved by providing the anchoring device with 
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a radial extension (e.g. an inner or outer diameter) configured to at least 

overlap with a radial extension (e.g. an inner or outer diameter) of the 
collar member. The anchoring device typically has end faces that extend 

radially with respect to the axis of the body. Typically the anchoring 
5 member is adapted to engage each of the collar members on the body. 

Optionally the anchoring device can have a similar inner diameter to the 

collar member, so that when the anchoring device is fixed to the tubular, 
the centraliser can move axially relative to the tubular only until e.g. an 

10 end face of the collar member abuts an end face of fixed anchoring 
device, and the two components engage to restrict axial movement of the 
body relative to the fixed anchoring device within a limited range, which is 
typically governed by the axial distance between adjacent collar members 

on the body. 

15 
Typically the anchoring device permits rotational movement of the body 
relative to the tubular even while the axial movement is restricted by 

engagement of the collar member with the anchoring device. In different 
embodiments of the invention, the inner diameter of the collar member can 

20 overlap with the outer diameter of the anchoring device, or the outer 
diameter of the collar member can overlap with the inner diameter of the 

anchoring device. These components can therefore adopt various 
different arrangements within the scope of the invention provided that they 

can engage to restrict movement of the body when the anchoring device is 

25 fixed in position on the tubular. 

The or each end of the body is typically formed to receive the outer 
diameter of the collar members within a bore, typically a cylindrical bore 

where the collar member is an annular ring with a circular cross section. 
30 The collar member typically fits with a close tolerance into the bore of the 
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end of the body so that it can be held in the bore securely. The collar 

member can optionally be fixed in the bore typically resistant to axial 
movement of the collar member within the bore, for example, by welding, 
soldering or by fixings, typically located at spaced apart locations around 

5 the circumference of the collar members, for example welds or solders can 

be applied at 2 or 3 equidistantly spaced locations around the outer 

diameter of the collar member. 

Optionally the collar member can be a closed annular ring, although in 
10 some embodiments, the collar member can be a split ring, capable of 

adopting different diameters (e.g. inner diameters) as a result of opening 

or closing forces being applied to the split ends of the ring. 

In some embodiments the collar member can be inserted into the ends of 
15 the body through the ends thereof, optionally before the sheet material of 

the body has been fixed by e.g. welding or soldering the sides to form a 
tubular body. In some other embodiments the body is formed in the 

tubular configuration before the collar members are connected to the 
body. In one such embodiment, the collar members can either be passed 

20 through the open end bores or can be passed through spaces between 

the resilient devices, and in such embodiments, the collar members 

typically have a smaller outer diameter than the axial lengths of slots in the 
body between the resilient members, so as to allow passage of the collar 

members through the slots. Typically also the collar member can have an 
25 axial depth that is less than the circumferential width of the slot between 

the resilient members, so that the collar member can pass through the 

slot. 

The narrowing of the lip can be formed by swaging or bending or folding 
30 the material of the body radially inwards and the lip can optionally 



9 

incorporate cutaways or similar sections from which material has been 

removed in order to facilitate narrowing of the bore at the lip. The 

narrowed portion of the lip can typically be formed before or after insertion 
of the collar member into the bore. 

5 
The collar member typically has an end face that engages the anchoring 
device so that when the anchoring device is fixed in position on the tubular 

and the assembled centraliser is located over it, the anchoring device 
allows free rotation of the centraliser around the anchoring device and the 

10 tubular, but restricts axial movement of the centraliser along the tubular 
within a restricted range, by engaging the end faces of the collar members 
at each end of the centraliser. Therefore, the centraliser can move freely 
up the string until the lower face of the anchoring member engages the 

upper end face of the lower collar member, at which point, the body of the 
15 centraliser cannot move up any further in the axial direction, although it 

can still rotate around the tubular and the anchoring member. Likewise, 
the centraliser can move freely down the string until the upper face of the 

anchoring member engages the lower end face of the upper collar 
member, at which point, the body of the centraliser cannot move down any 

20 further in the axial direction, although it can still rotate around the tubular 
and the anchoring member. The optional welding or other fixing of the 

collar member in the end bore and the narrowed lip portion holds the collar 
portion within the body against the axial forces applied to the centraliser. 

25 The collar member can be formed from various different materials within 
the scope of the invention, but in some embodiments can typically be 

formed of mild steel, and can optionally be brazed or soldered to the body. 
Typically the collar member is made of a different material to the body, 

and can be made from a material that can be moulded or cast, or 

30 otherwise worked into different shapes. 
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A significant benefit to the present design is that the free (but limited) 

relative movement of the collar members and the anchoring device before 
engagement of the two components takes place allows easier installation 

5 of the string and less deformation of the centraliser when running into the 

hole, as the axial force is only applied to the body of the centraliser from 
its leading end so that the centraliser is pulled into the hole from the 
leading end rather than being pushed into the hole from its trailing end. 

This means that the centraliser is stretched out axially during running in, 

10 causing the collar members to separate axially, and causing the resilient 
device extending radially outwards from the body and typically pressing 
tightly against the inner surface of the wall of the borehole to be stretched 
out beyond its normal resting position, thereby reducing its radial 

extension from the axis of the tubular and thereby reducing frictional 
15 resistance between the wellbore wall and the resilient device, which is a 

significant advantage to running in procedures, because less force is then 
needed to advance the string into the wellbore. This also reduces wear of 

the resilient devices and the wellbore wall. Thus the pulling action applied 
by the anchoring device engaging with the collar member at the leading 

20 end of the body of the centraliser tends to avoid premature radial 
expansion of the resilient devices, which can lead to jamming of the 

springs in a radially expanded configuration, excessive frictional resistance 
to running in, and additional wear and tear on the equipment. 

25 Also, if the axial force pulling the centraliser into the hole stops during the 

running in procedure, then the stretched out centraliser is typically poised 

to quickly re-expand into an expanded configuration in which the resilient 
devices expand radially to press against the wellbore wall and the tubular 

is automatically centralised in the borehole simply as a result of the string 
30 stopping its axial advance into the borehole. 
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If the string being run into the hole needs to be pulled out of the hole, for 

example to try to negotiate past a sticking point, the sliding movement of 

the anchoring member within the body of the centraliser only applies axial 

5 force to the centraliser once it connects with the upper collar member, so 

centralisation of the tubular in the hole is maintained until the point at 

which the axial force is engaged on the centraliser, and at that point, the 

centraliser is once again being pulled from its leading end (due to the 

reversal of axial direction and the sliding of the anchoring member within 

10 the body) and therefore the same benefits of pulling rather than pushing 

the centraliser through the wellbore are automatically achieved. 

The various aspects of the present invention can be practiced alone or in 

combination with one or more of the other aspects, as will be appreciated 

15 by those skilled in the relevant arts. The various aspects of the invention 

can optionally be provided in combination with one or more of the optional 

features of the other aspects of the invention. Also, optional features 

described in relation to one embodiment can typically be combined alone 

or together with other features in different embodiments of the invention. 

20 

Various embodiments and aspects of the invention will now be described 

in detail with reference to the accompanying figures. Still other aspects, 

features, and advantages of the present invention are readily apparent 

from the entire description thereof, including the figures, which illustrates a 

25 number of exemplary embodiments and aspects and implementations. 

The invention is also capable of other and different embodiments and 

aspects, and its several details can be modified in various respects, all 

without departing from the spirit and scope of the present invention. 

Accordingly, the drawings and descriptions are to be regarded as 

30 illustrative in nature, and not as restrictive. Furthermore, the terminology 
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and phraseology used herein is solely used for descriptive purposes and 

should not be construed as limiting in scope. The present invention is 
therefore not to be limited in scope by any of the specific examples 

described herein. Functionally equivalent products, formulations and 
5 methods are clearly within the scope of the invention as described herein. 

Language such as "including", "comprising", "having", "containing" or 
"involving", and variations thereof, is intended to be broad and encompass 

the subject matter listed thereafter, equivalents, and additional subject 
10 matter not recited, and is not intended to exclude other additives, 

components, integers or steps. Likewise, the term "comprising" is 
considered synonymous with the terms "including" or "containing" for 
applicable legal purposes. 

15 Any discussion of documents, acts, materials, devices, articles and the like 
is included in the specification solely for the purpose of providing a context 
for the present invention. It is not suggested or represented that any or all 

of these matters formed part of the prior art base or were common general 
knowledge in the field relevant to the present invention. 

20 

In this disclosure, whenever a composition, an element or a group of 

elements is preceded with the transitional phrase "comprising", it is 
understood that we also contemplate the same composition, element or 
group of elements with transitional phrases "consisting essentially of, 

25 "consisting", "selected from the group of consisting of, "including", or "is" 
preceding the recitation of the composition, element or group of elements 
and vice versa. 

All numerical values in this disclosure are understood as being modified by 
30 "about". All singular forms of elements, or any other components 
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described herein are understood to include plural forms thereof and vice 

versa. 

Reference to positional descriptions, such as lower and upper, are to be 
5 taken in context of the embodiments depicted in the figures, and are not to 

be taken as limiting the invention to the literal interpretation of the term but 
rather as would be understood by the skilled addressee. In this 
disclosure, the terms "up" and "down" and similar terms will be used in 
reference to wells and will be understood to mean that "up" signifies a 

10 direction towards the wellhead of the well or the surface, and "down" 
signifies a direction towards the bottom of the wellbore. It will be 

understood by the skilled person that wells are often deviated and a 
section of the wellbore that is close to the top of the well can often be 
deeper underground than another section of the wellbore than is closer to 

15 the bottom of the wellbore. 

In the accompanying drawings, 

Fig. 1 is a side view of an embodiment of a centraliser according to 
an aspect of the invention; 

20 Fig. 2 is a sectional view through line A-A of Fig. 1; 
Fig. 3 is a close up view of the side sectional view of Fig.2 showing 

the detail in highlighted area B; 

Fig. 4 is side view of a first embodiment of a collar member used in 
the centraliser of Fig. 1; and 

25 Fig. 5 is a second variation of a collar member which could be used 
in the centraliser of Fig. 1. 

Referring now to the drawings, Fig. 1 shows a side view of a first 
embodiment of a centraliser according to the invention. The centraliser 10 

30 has a generally tubular body 15 with upper and lower ends 16, 17. The 
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body has a central axis A-A extending between the two ends 16, 17. The 

ends 16, 17 have generally the same cylindrical shape, with a circular 
cross-section. Between the upper and lower ends 16, 17, a central part of 

the body 15 comprises at least one resilient device, in this case in the form 
5 of bow springs 20, which extend between the generally cylindrical upper 

and lower ends 16, 17. The bow springs 20 typically adopt a radially 
extended or "bowed out" resting position, and are resiliently biased or 

energised when moved out of the radially extended position, either due to 
compression as a result of radial inward movement or due to expansion as 

10 a result of radial outward movement from the axis of the body 15. 

Typically, the body 15 is formed from a single sheet of rolled spring steel, 
from which slots are cut between the strips of metal that will later form the 

bow springs 20 in the assembled centraliser 10. The slots formed 
15 between the bow springs 20 typically extend parallel to the axis of the 

body, and run substantially for the length of the body between the two 
cylindrical ends of the body 16, 17. The bow springs 20 are typically 

spaced circumferentially apart, at equal distances from one another. 

Typically, two, three, four, five, six or some other number of bow springs 
20 20 are provided in the body 15, and typically the slots between the bow 

springs are relatively long and wide, allowing free movement of the bow 

springs radially with respect to the axis of the body 15. 

Typically, the bow springs 20 are urged into the expanded configuration by 
25 applying an axially compressive force between the upper and lower ends 

16, 17 of the body 15, and optionally the body 15 is then treated while 

maintaining the axially compressed configuration, e.g. by heat treating, so 
that when the heat or other treatment is finished, the bow springs 20 retain 

the radially expanded configuration as a resting configuration. This means 
30 that deviation of the bow springs 20 in a radial direction either towards or 
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away from the central axis of the body 15 energises the bow springs and 

urges them to return to the resting (expanded) configuration shown in Fig. 

1. 

5 Typically, the body 15 is formed by rolling a flat sheet of sprung steel after 

the slots have been cut to form the bow springs 20 in the flat sheet. 
Typically, the sides of the flat sheet are welded or otherwise fixed together 

in order to form a generally tubular structure, which is then forced into the 
radially expanded configuration shown in Fig. 1, either by axial 

10 compression of the ends, and/or by radially moving the bow springs into 
the radially expanded configuration by means of an internal frame or 
bracing structure during the heat treatment process. 

After the body 15 has been stamped or otherwise formed, fixed into the 
15 form of a tube and treated with e.g. heat to retain the radially expanded 

configuration of the bow springs 20, the cylindrical upper and lower ends 
16, 17 of the body are typically fitted with collar members 25. Thecollar 

member 25 is formed to be a tight fit within the inner diameter of the 
cylindrical upper and lower end 16, 17. Typically, the collar member 25 

20 can be offered up to the open bore of the formed body, i.e. inserted 
through the open bore in the upper and lower ends 16, 17. The collar 

member 25 can typically be fixed in place, for example, it can be welded 
(e.g. spot welded) in place in the cylindrical upper and lower ends 16, 17 

so as to resist rotation and axial movement of the collar member 25 
25 relative to the body 15. Other methods of fixing the collars in place can be 

used. After insertion of the collar 25 member into the upper and lower 

ends 16,17 of the body 15, the lip 161, 171 which extends axially beyond 
the end of the collar member 25 is typically bent or swaged or otherwise 

forced radially inwards in relation to the bore of the body in order to retain 
30 the collar member 25 within the bore between the cylindrical ends 16, 17 
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15 

of the body 15. Optionally the lip can be formed before insertion of the 

collar members 25 into the bore. As part of this lip formation process, the 
lip 16lr 171 can optionally be perforated or split or can have material 

removed from it in order to form cutaway sections in order to facilitate 
bending, folding or other forced manipulation of the lip, in order to form the 

radial restriction provided by the narrowing of the lip at the outside ends of 
the collar members 25. The narrowing of the lip helps to retain the collar 
member 25 within the body 15 of the centraliser 10, and helps to resist 

axial forces that may tend to dislodge the collar member from the body 15. 

In one possible variation, instead of the collar member being a solid 
annular ring as is the collar member 25, it can be provided in the form of a 
split ring 25a as shown in Fig. 5. This has other advantages which will be 
described in due course. 

The collar member 25 (or other variations of collar members) typically has 
flat end faces. The flat end faces typically extend radially inwards of the 

body to interact with an anchoring device in the form of a locking ring 30 
which is typically formed in the same dimensions as the collar members 

20 25, and which typically has apertures or other formations in order to 

enable it to be fixed to the tubular to which the centraliser is connected. In 

practice, the centraliser is provided with the body 15 having the collar 
members 25 inserted and welded in place as shown in Fig. 1, and the 
central locking ring 30 provided loose. Typically, the central locking ring 

25 30 and/or the collar members can be passed through the slots between 

the formed bow springs 20, and then turned so that it is co-axial with the 
bore of the body 15, and so that the locking ring 30 is co-axial with the 

collar members 25, at which point, the whole assembly of the centraliser 

10 and the locking ring 30 is offered to the tubular and slid over the outer 
30 diameter thereof. When the centraliser 10 is in the desired location, the 
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locking ring 30 is fixed to the outer surface of the tubular by fixing the 

locking ring by known means, by using grub screws, locking mechanisms, 
tongue and groove arrangements or slips, etc, typically manipulating them 

via torque tools that are passed through the slots between the bow springs 
5 20. Once the locking ring 30 is fixed to the outer surface of the tubular, 

the axial movement of the centraliser 10 relative to the locking ring 30, and 
therefore relative to the tubular is limited such that the centraliser 10 can 
move down the tubular until the upper surface of the locking ring 30 abuts 

against the lower surface of the collar member 25 in the upper end of the 
10 centraliser body 16. Also, the centraliser can move up the string relative 

to the fixed locking ring 30 until the lower end face of the locking ring 30 

abuts against the collar member 25 that is located in the lower end of the 
centraliser body 17. At all times, the centraliser 10 is typically free to 

rotate around the tubular without interference from the locking ring 30. 

15 
When the centraliser 10 has been applied to the string and the locking ring 
30 has been fixed to the outer surface of the tubular, the tubular is run into 

the hole. As the tubular is forced axially into the hole, the centraliser 10 
allows the string to slide through the body 15 until the lower end face of 

20 the locking ring 30 is pressing against the upper end face of the collar 

member 25 at the lower end 17 of the centraliser 10. Therefore, the force 

moving the centraliser into the hole is being applied near to the bottom of 
the centraliser body 15. As the centraliser 10 is pulled into the confines of 

the wellbore, the bow springs 20 are compressed radially inward by the 
25 confines of the wellbore, creating frictional resistance (i.e. drag) between 

the outer surface of the bow springs 20 and the inner surface of the 

wellbore. However, as the force moving the centraliser axially through the 
wellbore is being applied from the near leading end of the centraliser (i.e. 
the lower end 17) as a result of the sliding movement of the locking ring 30 

30 within the body 15 of the centraliser 10, the centraliser 10 is effectively 
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being pulled from its leading end through the narrow constriction of the 

wellbore, thereby stretching the centraliser body 15, so that the upper and 
lower ends 16, 17 grow further apart, and the bow springs 20 naturally 
retract radially inwards, thereby reducing the drag that is applied by the 

5 centraliser 10 to the inner surface of the wellbore. This greatly facilitates 

the running in procedure, because each centraliser is effectively being 
pulled nose first into the wellbore, and is being stretched out and radially 
compressed so as to reduce the drag. As the string effectively has to be 

pushed into the wellbore from above, and cannot be pulled in from below, 
10 the arrangement of the centraliser according to the invention permits an 

easier installation, and reduces drag, wear and tear on the components 
and time for running in. 

In the event that the running in procedure is halted, for example because 

15 of a restriction encountered in the wellbore, the centraliser 10 is no longer 
being pulled by the engagement of the locking ring 30 on the lower collar 
member 25, and the centraliser 10 can then expand under the natural 

resilience of the bow springs 20 in order to equalise the stand-off between 
the tubular and the wellbore. Also, the string can be rotated relative to the 

20 centraliser 10 which can typically remain immobile within the wellbore, 

allowing the rotation of the string of tubulars within the bore of the 
centralisers. If the string has to be retracted from the wellbore in order to 

try a different method of running in, or to clear an apparent obstruction, 

then the centraliser remains immobile within the wellbore as the string of 
25 tubulars is moved up, causing the locking ring 30 to move from the lower 

end 17 towards the upper end 16. When it reaches the upper end 16, it 

abuts against the collar member 25 located in the upper end 16, and again 
applies axial force to move the centraliser. Once again, the centraliser 10 
is pulled through the wellbore from its leading end rather than being 

30 pushed from its trailing end, which again stretches out the centraliser body 
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15, thereby reducing the radial extension of the bow strings 20, and 

reducing drag and wear and tear etc. as described above. 

In certain embodiments of the invention, the centraliser is intended for use 
5 with length of tubular that have box or pin sections at their ends, and may 

well have other radial discontinuities over which the centraliser must pass 
before being secured in place. In this regard, the split ring variant 25a is 

especially useful, as it can be radially expanded by moving the split ends 
apart as it is moved over the radial discontinuity on the tubular (i.e. a box 

10 on the end of the tubular). Optionally, this can be done before the various 
components of the centraliser are assembled, for example before the 
collar 25a is welded into the bore at the ends 16, 17 of the body 15. 

In some embodiments of the invention, the lip 161, 171 shown in the 
15 drawings can be omitted, and the collars 25, 25a can be held in the bore 

at the ends 16,17 by other means, for example solely by welding, or by 
fixtures such as grub screws, etc.. In certain embodiments in which the 

collar member comprises at least one tab formed from the sheet material 
used to form the body, the tab can optionally be aligned with the slots 

20 between the bow springs and can optionally formed by removing sheet 
materia] from the lateral sides of the tab leaving the tab connected to the 

sheet by only one side adjacent to the end of the body, allowing the tab to 
be bent radially inwards of the sheet to form a narrowed section at the end 

of the body to restrict the movement of the centraliser body in relation to 
25 the anchoring member. The tab can be a single tab, or alternatively the 

collar can be formed of a number of tabs formed bent radially inwards from 

the body in this or an analogous manner. In some embodiments the or 

each tab could be formed from a different material from the body and 
attached to the body by welding or other methods disclosed above. The 

30 tabs in various embodiments can be aligned with the slots between the 
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bow springs, but this is not essential and embodiments of the invention are 

contemplated in which the tabs are circumferentially aligned with the bow 
springs. The tabs can typically be axially aligned in the same plane along 

the axis of the body, so that the anchoring device contacts all the tabs in 
the array at the same time. 

Modifications and variations such as would be apparent to a skilled 

addressee are deemed to be within the scope of the present invention. 
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The claims defining the invention are as follows: 

1 A centraliser for an oil, gas or water weil, the centraliser having a 
body, and the body having a bore with an axis, the bore being configured 

5 to receive a tubular to be centraiised, at least one resilient device biased 

radially outward from the body, the body and the resilient device being 
formed from a single sheet of resilient material, wherein the body has at 
least one collar member extending radially inwards from the inner surface 
of the body adjacent to an end of the body, the body having a radially 

10 inwardly extending lip formed on the body at an end portion axially spaced 
from the collar member by forcing the material of the body radially inwards 
into the bore at the end portion of the body, the radially inwardly extending 
lip having a smaller inner diameter than the outer diameter of the collar 
member such that the lip retains the collar member axially within the bore 

15 of the centraliser body. 

2 A centraliser as claimed in claim 1, wherein the lip is formed on the 

body before the insertion of the collar member into the bore of the body. 

20 3 A centraliser as claimed in any preceding claim, wherein the collar 
member is annular and extends at least partly around the inner 
circumference of the body of the centraliser. 

4 A centraliser as claimed in any preceding claim, having a collar 

25 member retained by a lip at each end of the bore of the body. 

5 A centraliser as claimed in any preceding claim, wherein the collar 

member comprises a split ring, capable of adopting different diameters as 

a result of opening or closing forces being applied to the split ends of the 

30 ring. 
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6 A centraliser as claimed in any preceding claim, wherein the or 

each collar member is fixed co-axially in the bore so as to be resistant to 

axial movement of the collar member within the bore relative to the body of 

the centraliser. 

7 A centraliser as claimed in any preceding claim, wherein the radially 
inwardly extending lip incorporates cutaway sections from which material 
has been removed in order to facilitate radial narrowing of the bore at the 

lip. 

8 A centraliser as claimed in any preceding claim, wherein the body is 
adapted to receive within the bore at least one anchoring device for 

connection to the tubular, wherein the anchoring device has at least one 
end face configured to radially overlap with an end face of the collar 

15 member so that the centraliser can be moved in the hole by moving the 

tubular axially within the borehole thereby moving the anchoring device 
with respect to the collar member on the body of the centraliser, wherein 
the centraliser is moved axially only when the locking ring is engaged with 

the collar member. 

20 
9 A method of making a centraliser for centralising a tubular in an oil, 

gas or water well, the centraliser having a body, and the body having a 
bore with an axis, the bore being configured to receive the tubular to be 

centralised, and at least one resilient device biased radially outward from 
25 the body, the method comprising forming the body and the resilient device 

from a single piece of resilient material, and wherein the body has at least 

one collar member extending radially inwards from the inner surface of the 
centraliser body adjacent to an end of the body, and retaining the collar 

within the bore of the body by forming a lip on the body that extends 
30 radially into the bore to prevent axial movement of the collar member out 
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of the bore, wherein the lip is formed by forcing the materia! of the body 

radially inwards into the bore at the end portion of the body. 

10 A method as claimed in claim 9, wherein the resilient device is 
5 formed as a strip of resilient material by removing material from areas of 

the body beside the strip to allow the resilient device to move radially 
relative to the rest of the body. 

11 A method as claimed in claim 10, wherein material is removed from 
10 the body in sections that extend parallel to the axis of the bore of the body, 

and wherein the resilient device extends in a plane that is parallel to the 

axis of the body. 

12 A method as claimed in any one of claims 9-11, wherein the body is 
15 rolled from a sheet of resilient material into a tubular configuration and 

wherein the body is fixed in the tubular configuration. 

13 A method as claimed in any one of claims 9-12, wherein the collar 
member is formed as a separate member from the body and is secured to 

20 the end of the body after assembly of the body. 

14 A method as claimed in any one of claims 9-13, wherein the collar 
member is moved into the bore of the body through an axially extending 

slot formed in the wall of the body between the two ends of the body and 
25 wherein the slot is located circumferentially between the resilient devices, 

and wherein the collar members have a smaller outer diameter than the 

axial lengths of slots in the body between the resilient members, and 
wherein the collar member has an axial depth that is iess than the 

circumferential width of the slot between the resilient members, so that the 
30 collar member can pass through the slot. 



24 

15 A method as claimed in any one of claims 9-14, wherein the collar 
member is brazed, welded or soldered to the body. 

5 16 A method as claimed in any one of claims 9-15, wherein the collar 

member is made of a different material to the body, and wherein the collar 
member is made from a material that can be moulded or cast. 

17 A method as claimed in any one of claims 9-16, wherein the 

10 narrowed portion of the lip is formed before insertion of the collar member 

into the bore. 

18 A method as claimed in any one of claims 9-17, including treating 
the material of the body to enhance its resilient properties. 

15 
19 A method as claimed in any one of claims 9-18, including holding 
the resilient device in a radially extended configuration while the body is 
treated to retain the radially extended configuration of the resilient device 

after the treatment. 

20 
20 A method as claimed in any one of claims 9-19, including the step 
of heat treating the body after construction of the centraliser body and 
before insertion of the collar member into the bore of the body. 


