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This invention relates to devices for centraliz 
ing casing in boreholes in conjunction with well 
drilling and like operations, of the kind compris 
ing an annular series of bowed springs Secured 
at their ends to spaced rings which are adapted 
to be fitted to the exterior of the casing so that 
the bowed portions of the springs can engage the 
wall of the borehole. The main purpose of Such 
devices is to ensure that the casing occupies a 
position at or near the centre of the borehole 
for the introduction of cement between the cas 
ing and the Wall of the hole. The casing is liable 
to be subjected to considerable side thrust, for 
example if the hole is not straight or has a sinuous 
form, and such may be sufficient to flatten the 
springs on one side of the casing so that the 
latter will be eccentrically disposed in the hole. 
Since the clearance between the Wall of the hole 

- and the casing is small, there is a limit to the 
dimensions of the Springs which can be employed 
and such are usually of standard sizes. It is the 
object of the present invention to provide an 
improved device capable of centralizing casing 
under greater side thrusts than has hitherto been 
possible, and without substantially increasing the 
spring dimensions. A further object is to provide 
a simple, convenient and relatively inexpensive 
construction which fulfils the above requirements. 
The invention consists in a device of the kind 

described in which the bowed springs are con 
connected to their end rings in Such a manner 
that the bowed Spring portions can be initially 
stressed to increase their resistance to lateral load. 
The invention also consists in a device of the 

kind described in which the bowed Springs are 
formed or provided, at one or both ends, with a 
mounting extension which in the free condition of 
the spring occupies a position displaced from its 
working position on the end ring, so that when in 
Working position, the bowed portion of the spring 
is initially stressed to increase its resistance to 
lateral load. Preferably such displaced exten 
sions are provided at both ends of each spring. 
The invention further comprises providing a 

connection between the spring end extensions and 
the end rings including a lug or angled portion 
on the spring extension engaged in an aperture 
or between abutments on the ring so that individ 
ual relative movement in the longitudinal direc 
tion of the device is prevented. 
According to a further feature of the invention, 

the Springs Coimprise a bOWed portion and an 
integral extension at One or both ends which is 
displaced in the free condition of the Spring as 
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previously described and is adapted to be mounted 
in the end ring so as to stress the Spring When 
the device is applied to the casing. The mount 
ing portion of the extension may be joined to the 
bowed portion by an outwardly cranked portion 
to provide a convenient clearance for the usual 
stop ring Secured to the casing and against Which 
the end ring of the device abuts when the casing 
is displaced in the borehole. 

In the accompanying drawing, 
Figure 1 is an elevation of a centralizing device 

Constructed according to the invention and 
mounted on a borehole casing; 

Figure id is an elevation of One of the splings 
in free condition; 

Figure 2 is an end view of the device; 
Figure 3 is an end view of a modified form of device; 
Figure 4 is a Side elevation of the modified device; 
Figure 5 is a Side elevation of the inside of one 

of the connected elements forming the modified device. 
in carrying the invention into effect according 

to one convenient mode as illustrated in Figures 
1 and 2, the device comprises an annular series 
of bowed Springs secured at their ends to spaced 
rings 2 which are fitted to the exterior of the bore 
hole casing 3 so that the bowed portions of the 
springs can engage the Wall of the bore hole. The 
rings 2 are positioned on the casing by stop rings 
A Which aire Welded or otherwise Secured to the 
Casing in accordance With usual practice. Ac 
cording to the invention, each of the steel springs 
is formed with a bowed portion 5 having integral 

end extensions S adapted to be connected to the 
end rings 2 and which extensions 6, in the free 
condition of the spring, are relatively inclined 
in Such a manner that When brought into align 
ment when the rings are mounted on the casing, 
the bowed portion 5 is StreSSed to increase its 
resistance to applied ioad. Figure 1 shows the 
springs in stressed condition and when free, 
i. e. when disconnected from the end rings, the 
extensions will be relatively inclined outwardly 
With respect to a plane Surface upon which the 
spring is laid as Will be clearly seen in Figure lot. 
it Will be seen that when bringing Such exten 
sions into alignment as shown, the Central portion 
of the spring is stressed and its outward bowing 
tends to increase. Each extension's is joined to 
the bowed portion 5 by an outwardly cranked por 
tion 7. The ends of the straight portions 6 are 
turned outwardly to form lugs 8 which are 
adapted to enter Correspondingly shaped slots 9 
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in the end rings of the device. The end rings 
may be formed in any convenient way to receive 
the Spring extensions, the arrangement being 
Such that When the Springs are connected to the 
rings 2 and the device is mounted on the casing 
3, the extensions 6 are forcibly brought into align 
ment or into a position parallel with the longi 
tudinal axis of the device so that the bowed por 
tion 5 is stressed outwardly, and the lugs 8 on 
the ends of the Springs enter the ring slots 9 and 
thereby prevent relative longitudinal movement 
of the individual Springs. The form of ring shown 
is built up from curved sections by welding but 
casting or other Suitable methods may be emi 
ployed. Each ring comprises an inner series of 
curved Sections uniformly spaced so that the 
ends 6 of the Spirings may enter between then. 
These sections are connected by an Outer Series 
of curved sections which overlap and bridge 
the inner sections to which they are welded 
or otherwise Secured, each of said outer sections 
having a transverse slot 9 to receive the Spring 
jug 8. The sections may be formed from suitably 
curved plate and the inner Sections are longer 
in the direction of the ring axis than the outer 
sections . A ring built up in this manner Will 
have a castellated cross-section and affords the 
advantage of a somewhat larger area for fluid 
flow outside the casing. 
The arrangement is Such that When the Springs 

are assembled in the rings as described above and 
the rings are mounted on the casing, each Spring 
bow 5 is initially stressed outwardly by the dis 
placement of its extensions into alignment or into 
a position approaching alignment, this displace 
ment being effected by the engagement of the 
inner ends of tine extensions (or the Outer ends 
of the bow portion) with the casing to force such 
portions or the springs apart, and since the Outer 
ends of the spring extensions are held within the 
rings, this displacement increases the bowing of 
the spring and affords it initial stress. It will 
be seen that, in effect, the ends 2 of the bow 5 
constitute ifulcrums and the extensions 6 act as 
levers to apply the initial stress, as a result of 
which the spring bows are capable of resisting a 
considerably greater load than in their free con 
dition, not only when the load is first applied, but 
throughout the irange of deflection of the bow. 
Also the mode of connecting the springs to the 
end rings prevents relative longitudinal motion 
jetween the springs and ringS, So that no Spring 
can act individually should it alone be Subject 
to stress in passing a kink or obstruction in the 
hole, such spring being afforded the collective 
resistance of all the springs in resisting elonga 
tion by flattening. The cranked portions at 
the end of the Spring boWS afford a convenient 
clearance for the usual stop rings Which are 
Secured to the casing Within the end rings of the 
centralizing device. Any desired number of Springs may be provided, 
the number generally varying in accordance with 
the casing diameter. The springs are generally 
disposed to lie parallel with the axis of the cas 
ing, but they may be inclined thereto if desired. 

In order to permit the fitting of the device to 
casing having enlarged screwed ends, the modified 
construction showil in Figures 3, 4 and 5 may be 
adopted. Each ring is split and comprises two 
halves 3 and 4 which aire provided with pairs 
of compleinentary hinge portions 5, 6 as shown 
in Figures 3 and 4 and connected together by pins 

7. Each ring portion comprises a series of 
curved sections a which correspond to the sec 
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4 
tions of Figures i and 2 and these sections 0 
are connected by integral straight sections a 
which correspond to the sections f of Figures 1 
and 2, the sections iid and a being arranged 
to afford recesses 3 and the Sections a being 
formed with slots ; 3. The recesses 8 are adapted 
to receive the spring extension parts 6 and the 
siots 9 receive the spring lugs 3. The operation 
of the modified device is otherwise as described 
in the previous exainple. 
The mode of connecting the springs to the ring 

and the ring constructions described in the above 
examples may be variously modified Within the 
scope of the appended claims. 

claii: 1. A casing centralizer of the type having a 
series of centrally bowed leaf springs that have 
end portions by which they are secured to Spaced 
end rings and are assembled therewith about the 
exterior of a bore hole casing with their bowed 
portions outwardiy directed, particularly char 
acterized in that the springs have end portions 
that, in their unassembled condition lie in planes 
that are inclined outwardly relative to the planes 
they occupy when assembled on the end ringS, 
and in that the end rings comprise means for 
anchoring the end portions of the Springs thereto, 
such anchoring means comprising longitudinally 
spaced abutment leans constraining the Spring 
end portions, when the device is assembled, to lie 
in planes inwardly inclined with respect to the 
first mentioned planes, whereby the assembled 
spirings are strained in a direction to increase the 
outward bowing of their central portions and 
thereby increase the resistance of said portions 
to flattening under lateral loads. 

2. A casing centralizer according to claim 1, 
in which the springs have a formation inter 
innediate the end portior, which is adapted to be 
secured to the anchorage ineans and the bowed 
portion, which formation lies inwardly of the said 
sind portion when the Springs are in unassembled 
cCndition to an extent such that, when the 
Springs are asseinbied on the end rings said ill 
Ward formation fulcruins against the bore hole 
Casing to Strain the Spring. 

3. A casing centralizei according to claim 2, in 
which the anchorage of the spring ends is 
effected by interfitting parts on the Spring end 
and ring respectively to afford a detachable con 
inection between the Spring and ijing. 

4. A casing centralizer according to claim 3, 
in which the interfitting parts comprise an out 
Wardly directed lug on the spring end and pairs 
of abutments cn each ring batween which said lug 
is engaged to prevent longitudinal movement of 
the spring end relative to the ring. 

5. A casing centralizer according to claim 4, 
in which the pairs of abutinents comprise the 
longitudinally Spaced walls of siots in the rings. 

6. A Casing centralizer according to claim 1, 
in which the Spaced itings aire divided longi 
tildinally into separabie halves closable about the 
Casing and the Springs have a formation inter 
Inediate their end portion which is adapted to be 
Secured to the anchorage means and the bowed 
portion, whici formation lies inwardly of the said 
&nd portion when the Springs are in unassenbied 
Contiition to an extent such that when the 
Separabie ring halves are closed about the casing 
the Spirings are strained coincidently with such 
closing. 

7. A casing centralizer according to claim 1 
and of the type comprising stop rings secured to 
the casing in the assembly therewith, further 
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characterised in that the springs have a forma 
tion intermediate the end portion which is 
adapted to be secured to the anchorage means 
and the bowed portion, which formation lies in 
Wardly of the said end portion. When the Springs 
are in unassembled condition to an extent such 
that when the Springs are assembled on the end 
rings said inward ioriination fulcrums against 
the bore hole casing to Strain the spring, and in 
that the Springs have outwardly cranked por 
tions between said inward fulcrum formation 
and their ring engaging portion of an extent suf 
ficient to bridge over said stop rings. 

8. A casing centralizer according to claim 7, 
further characterised in that the outwardly 
cranked bridging portions of the springs freely 
bridge the stop rings with substantial clearance, 
and in that the Spaced rings are provided with 
castellated portions projecting between said leaf 
Springs to positions partially underlying said 
Outwardly cranked bridging portions for abutting 
against Said stop rings to prevent abutment of 
the intervening portions of the spring ends there against. 

9. A casing centralizer according to claim 8, in 
which the rings, between said castellated por 
tions, comprise outwardly displaced bays for 
overlying the end portions of the centrally bowed 
leaf Springs, outwardly of their fulcrum-consti 
tuting formations and cranked portions, and 
pressing Said end portions inwardly toward the casing Wall. 

10. A casing centralizer according to claim 9, 
in which said bays have circumferentially ex 
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tending slots therein, and in which the extremi. 35 
ties of Said leaf spring end portions are upturned 
and embraced by said slots to lock the springs 

S 
against longitudinal movement relative to the 
rings in the assembly thereof With the casing. 

11. A casing centralizer of the type having a 
series of centrally bowed leaf springs that have 
end portions by which they are secured to spaced 
rings and assembled therewith about the exterior 
of a bore hole casing with their bowed portions 
outwardly directed, particularly characterised in 
that the spaced rings comprise, in alternate cir 
cumferential sections thereof, casing contacting 
portions and portions radially elevated therefrom 
to leave spaces therebetween, and in that the 
bowed leaf Springs have end portions formed so 
that when in unassembled condition the said end 
portions lie in planes which are inclined out 
Wardly relative to the planes which they occupy 
When assembled on the end rings and said end 
portions have a fulcrum-constituting formation 
which lies in Wardly of the terminal portions of 
the Spring ends when the springs are in unassem 
bled condition to an extent such that when the 
Springs are assembled on the end rings said in 
Ward formation fulcrums against the bore hole 
Casing to Strain the Spring in a direction to in 
crease the outward bowing thereof and thereby 
increase their resistance to lateral loads, said 
Spring ends having a cross section adapted to 
enter the Spaces between the radially elevated 
portions of the rings and the casing for securing the springs therein. 
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