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1. 
The present invention relates to centering de 

vices, and more particularly to centralizers for 
centering casing, liners, and similar conduit 
Strings in Wellbores. 

Centralizing devices employing outwardly 
bowed Springs are used for centering well casings, 
and the like, in well bores. A preferred arrange 
ment insures the pulling, as distinguished from 
pushing, of the centralizer through restrictions in 
the well bore, regardless of the longitudinal di 
rection of movement of the well casings, to avoid 
buckling of the outwardly bowed springs and 
their possible breaking. These preferred forms, 
as heretofore constituted, have inherent limita 
tions on the size, bore. hole.in which they can be . 
used. They cannot be employed in so-called 
"slim' holes. of only slightly greater diameter 
than the diameter: of the casing on which they 
are mounted. In addition, prior devices have not 
permitted the Well casing, to be rotated in the 
well bore without rotating the centering device, 
unless, the effective. minimum diameter of the 
device is made. So large as to prevent its use in 
'Slim' holes, 

Accordingly, it is an object of the present in 
Vention, to provide a casing centering device 
which can be collapsed inwardly to a compara 
tively. Small effective external diameter, and 
which allows the casing to be rotated without 
rotating the centering device itself. . . . 
Another object of the invention is to provide 

a casing centering device embodying outwardly 
bowed: Springs capable of being collapsed in Ward 
ly to a comparatively small effective diameter and 
of being pulled through a Well bore, the centering 
device allowing the casing to be rotated without 
rotating the device itself. 
A further object of the invention is to provide 

a: Casing centralizer that can be easily assembled 
and placed in operative position on a casing sec 
tion, or Similar conduit, which has an over-all 
relatively small minimum effective diameter, and 
which allows the casing to be rotated within it. 

This invention possesses many other advan 
tages, and has other objects, which may be made 
more clearly apparent from a consideration of a 
form in which it may be embodied. This form 
is shown in the drawings accompanying and 
forming part of the present specification. It will 
now be described in detail, for the purpose of 
illustrating the general principles of the inven 
tion; but it is to be understood that such detailed 
description is not to be taken in a limiting sense, 
since the scope of the invention is best defined 
by the appended claims, 

2 
Referring to the drawings: 
Figure 1. is a side elevation of a centralizer 

mounted on a casing Section, with the SpringS 
occupying: their maximum outward position; 

Fig. 2 is a view, similar to Fig. 1, of the device 
disposed in a well bore; 

Fig. 3 is a cross-section through the centralizer, 
taken alongine 3-3 of Fig. 1; and 

Fig. 4 is a croSS-Section taken along the line 
4-4. On Fig. 1. 
The casing centering device A is mounted on a 

casing section, liner or similar conduit B adapted 
to be run in a bore hole C. AS is Well knoWa, 
the purpose of centering devices is to dispose the 
casing B centrally of the bore hole C. 
The centering device disclosed in the drawings 

includes a plurality of circumferentially Spaced, 
outwardly bowed leaf Springs fo, whose upper and 
lower ends are attached to upper and lower col 

20 lars if, 2, respectively, that are slidable upon 
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the casing Section B. The ends 3 of the SpringS 
abut the inwardly facing ends 4, 5 of the col 
lars, to which they are butt welded. An efficient 
Weld can be made through use of an atomic hy 
drogen arc, a bead 6 running along the abutting 
ends of the collar and each spring, which pro 
jects, but little, if at all, beyond the outer adja 
cent surfaces of the collar and spring. The thick 
ness of the Springs fo is approximately equal to, 
and is preferably no greater than, the thickness 
of the collars l, 2, to hold the effective diam 
eter across the springs to a minimum extent, 
when they are collapsed inwardly against the 
casing B by the fullest amount. 
Rings 7, 8 are disposed above the upper col 

lar. and below the lower collar 2, each ring 
being secured in spaced relation with respect to 
its adjacent collar by a plurality of circumferen 
tially spaced connecting elements. 9, which may 
be in the form of relatively short bands or straps 
engaging the periphery of the collar and ring, and 
welded thereto, as by running a bead 20 around 
the edges of the connecting element 9 which 
Overlap the ring and collar. 
The inside and outside diameters of the rings 

f7, 8 are substantially the same as the inside 
and outside diameters of the collars f, f2; where 
as the thickness of the connecting elements. 9 
may be substantially less than the thickness of 
the collars and rings, since these connecting ele 
ments are only Subjected to a tensile pull or 
strain, as hereinafter described. 

Longitudinally spaced holes 2 may be pro 
vided in each connecting element 9 to facilitate 
assembly of the centralizer parts, and welding 
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of the connecting elements (9 to the collars fi, 
f2 and the rings 7, 8, with each ring spaced 
from its adjacent collar by a predetermined 
amount. Pins (not ShoWn) may extend through 
the holes 2 in the connecting straps, and the 
Opposing ends of a collar and ring at each end 
of the casing centralizer placed in engagement 
With these pins, whereupon the straps 9 can 
be welded to the peripheries of the collar and 
ring, as indicated above, and the pins then re 
moved. 
The casing centralizer A. may be placed upon 

a casing section B that is to form part of a cas 
ing string to be disposed in a Well bore. After 
being placed on the casing section, circumferen 
tially Spaced stop members 22, in the form of 
lugs, are placed through the arcuate spaces be 
tween the connecting elements 9 into engage 
ment with the edge of each stop ring which is op 
posed to its adjacent collar. That is, the Stop 
members or lugs 22 are placed in engagement 
with the lower end 23 of the upper ring and 
with the upper end 24 of the lower ring 8. These 
lugs are then Welded to the Casing Section, as 
by depositing welding material 25 within a hole 
26 in each lug. 22, which integrates the latter 
to the casing Section B. 

It is to be noted that both the upper and lower 
sets of lugs 22 engage the Stop rings T, 8 When 
the outwardly bowed springs 0 are unconfined, 
and that there is substantial distance between 
each set of lugs and the adjacent collar member 

or 2 (Fig. 1). The lugs 22 are preferably 
thinner than the collars , 2 and ringS 7, 8, 
so that they do not project beyond the peripheries 
of the latter and will not engage the intercon 
necting strap elementS 9. 
When the casing centralizer has been assem 

bled or the casing section B. With the Stop men 
bers 22 welded in place, as illustrated in Fig. 1, 
the casing section B may be connected to the 
other sections constituting the casing string, and 
the latter lowered through the well bore. Dur 
ing this lowering operation, the lower Set of lugs 
22 engages the lower ring 8 and exerts a pull 
ing action on tha2 interconnecting straps 9 and 
lower collar 2, which is transmitted to the bowed 
Springs fo, in order to pull these SpringS through 
the Well bore. Such pulling action facilitates in 
ward collapsing of the outwardly bowed Springs 
0 to a minimum effective diameter. During such 

inward collapsing, the upper collar I, ring 7 
and straps 9 are shifted upwardly along the cas 
ing (Fig. 2). However, such upward shifting can 
occur without interference from the upper stop 
lugs 22 welded to the casing section, since Suffi 
cient space is allowed between these members 
22 and the upper collar When the centering 
device is assembled on the casing Section, as is 
evident from Fig. 1. 

Similarly, upward movement of the casing 
string B causes the upper set of Stop members 
22 to engage the upper ring 17, to exert the pull 
ing action on the straps 9 and outwardly bowed 
springs ), in order to facilitate their passage 
through restrictions in the well bore, without 
buckling and breaking. During Such upward 
movement, the lower collar (2 may shift toward 
the lower set of stop memberS 22 Without inter 
ference, in view of the initial Space allowed there 
between. 
The minimum diameter of Well bore C through 

which the casing centralizer A can paSS is de 
termined by the extent that the interconnect 
ing strap elements 9 project beyond the periph 
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4 
eries of the collars , f2 and rings 7, 8. Since 
these straps have only a tensile load imposed 
upon them, they can be made of comparatively 
thin metal. Their thickness is much less than 
the thickness of the collars and rings themselves. 
Accordingly, the minimum effective diameter of 
the casing centralizer is but very little more than 
the external diameter of the collars and rings 
themselves. 
There are no elements disposed within the out 

Wardly bowed springs C which will deter or in 
terfere with their complete collapsing against the 
casing section. Accordingly, the centering de 
Vice can be run in well bores, Such as 'Slim' holes, 
that have only a slightly greater diameter than 
the full collapsed diameter across the outwardly 
bowed springS. 

It is also to be noted that the arrangement 
allows the casing string B to be rotated within 
the casing centralizer A, and Without rotating the 
latter. This latter action, if it occurred, Would 
drag the springs () around the wall of the well 
bore, scraping drilling mud and formation ma 
terial from the latter, and also poSSibly damag 
ing the springs. There are no elements in the 
present casing centralizer interfering with rota 
tion of the casing Section within the centering 
device. The stop members 22 can slide freely 
along the stop rings 7, 8 and collars. , 2, and 
since they do not project beyond the periphery 
of the stop rings and collars, they can paSS freely 
under the interconnecting strap elementS 9. 

It is, accordingly, apparent that a Simple and 
inexpensive casing centralizer has been provided, 
capable of use in “slim' holes, and in which the 
outwardly bowed springs () are pulled through 
the well bore, upon longitudinal movement of the 
casing string through the well bore in both di 
rections. In addition, the casing String can be 
rotated without rotating the casing centralizer. 
The inventor claims: 
1. A centering device; including a pair of lon 

gitudinally spaced generally cylindrical members; 
circumferentially spaced outwardly bowed SpringS 
having their end portions fastened to Said mem 
bers; a ring spaced longitudinally OutWardly from 
each member; means Securing each ring and 
member together in spaced relation; and stop 
means disposed between each ring and its adja 
cent member and engageable with the inner end 
of said ring to exert a pulling action on said 
SpringS. 

2. A centering device; including a generally 
cylindrical member; circumferentially Spaced out 
Wardly bowed springs having their end portions 
fastened to said member, said springs extending 
from said member in one longitudinal direction, 
a ring secured to said member and Spaced lon 
gitudinally therefrom in a direction opposite from 
the direction in which said Springs extend from 
said member; means securing said ring and mem 
bel together in spaced relation; and stop means 
disposed between said member and ring and en 
gageable with the inner end of said ring to exert 
a pulling action on Said SpringS. 

3. A centering device; including a pair of lon 
gitudinally spaced generally cylindrical members; 
circumferentially spaced outWardly bowed SpringS 
having their end portions fastened to said men 
bers; a ring spaced longitudinally outwardly from 
each member; means secured to the exteriors of 
each ring and member for securing said ring and 
member together in spaced relation; and Stop 
means disposed between each ring and its adja 
cent member and engageable With the inner end 
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of said ring to exert a pulling action on said 
SpringS. 

4. A centering device; including. a generally 
cylindrical member; circumferentially spaced out 
Wardly bOWedsprings having their end portions 
fastened to said member, said springs extending 
from said member in one longitudinal direction; 
a ring spaced longitudinally from said member 
in the direction opposite to the direction in which 
said springs extend from said members; means 
Secured to the exteriors of Said ring and member 
for securing them together in Spaced relation; 
and stop means disposed between said member 
and ring and engageable With the inner end of 
Said-ring to exert a pulling action on said Springs. 

5. A centering device as defined in claim 3; 
in which said stop means do not extend beyond 
the peripheries of said members and rings. 

6. A centering device as defined in claim 4; 
in Which said stop means does not extend beyond 
the peripheries of said member and ring. 

7. A centering device; including a pair of lon 
gitudinally spaced generally cylindrical members; 
circumferentially spaced outwardly bowed springs 
fastened to Said members; a ring spaced longi 
tudinally outwardly from each member; circum 
ferentially spaced straps engaging the exteriors 
of each member and its associated ring and se 
cured to Said member and ring; and stop means 
disposed between each ring and its adjacent mem 
ber and engageable with the inner end of said 
ring to exert a pulling action on said springs; 
Said stop means extending outwardly no further 
than the peripheries of said members and rings. 

8. A centering device; including upper and 
lower spaced generally cylindrical members; cir 
cumferentially spaced outwardly bowed springs 
disposed between said members with their upper 
and lower end portions substantially abutting and 
Secured to the inner portions of said upper and 
lower members, respectively; an upper ring dis 
posed in Spaced relation above said upper mem 
ber; a lower ring disposed in spaced relation 
below Said lower member; circumferentially 
Spaced straps Welded to the exteriors of said upper 
member and upper ring; circumferentially spaced 
Straps welded to the exteriors of said lower mem 
ber and lower ring; stop means disposed between 
Said upper member and upper ring and engage 
able with the inner edge of said upper ring; and 
Stop means disposed between said lower member 
and lower ring and engageable with the inner 
edge of said lower ring. 

9. In combination with a casing; upper and 
lower longitudinally spaced generally cylindrical 
members slidable on said casing; circumferen 
tially Spaced outwardly bowed springs disposed 
between said members with their upper and lower 
end portions Substantially abutting and secured 
to the inner portions of said upper and lower 
members, respectively; an upper ring slidable on 
Said Casing and disposed in Spaced relation with 
and above said upper member; a lower ring slid 
able on Said casing and disposed in spaced rela 
tion. With and below said lower member; circum 
ferentially Spaced straps welded to the exteriors 
of said upper member and upper ring; circum 
ferentially spaced straps welded to the exteriors 
of said lower member and lower ring; stop means 
Secured to Said casing between said upper mem 
ber and upper ring and engageable with the lower 
edge of Said upper ring; and stop means secured 
to said casing between said lower member and 
lower ring and engageable With the upper edge 
of Said lower ring. 
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6 
10. A centering device: including a generally 

cylindrical member; circumferentially Spaced out 
Wardly bowed springs having their end portions 
fastened to said member, said springs extending 
from said member in one longitudinal direction; 
a ring Spaced longitudinally from said member 
in the direction opposite to the direction in which 
Said Springs extend from said member; circum 
ferentially spaced straps engaging the exteriors 
of and Secured to said member and ring for Se 
Curing them together in Spaced relation; and 
stop means disposed between said member and 
ring and engageable with the inner end of Said 
ring to exert a pulling action on said springs, 
Said stop means extending outwardly no further 
than the peripheries of said member and ring 
SO as to avoid engagement with said straps. 

11. A centering device: including a generally 
cylindrical member; circumferentially spaced 
outwardly bowed springs having their end por 
tions fastened to said member, said springs ex 
tending from said member in one longitudinal di 
rection; a ring spaced longitudinally from said 
member in the direction opposite to the direction 
in which said springs extend from said member; 
circumferentially spaced Straps out of alignment 
with Said Springs, Said straps engaging the exte 
riors of and secured to said member and ring for 
Securing them together in spaced relation; and 
Stop means disposed between said member and 
ring and engageable with the inner end of said 
ring to exert a pulling action on said springs, said 
Stop means extending outwardly no further than 
the peripheries of Said member and ring so as to 
avoid engagement with said straps. 

12. A centering device: including a generally 
cylindrical member; circumferentially spaced 
outwardly bowed Springs having their end por 
tions fastened to said member, said springs ex 
tending from Said member in one longitudinal di 
rection, the end portions of said springs extend 
ing laterally outward no further than the periph 
ery of Said member; a ring spaced longitudinally 
from Said member in the direction opposite to 
the direction in which said springs extend from 
Said member; means secured to the exteriors of 
Said ring and member for securing them together 
in Spaced relation; and stop means disposed be 
tWeen Said member and ring and engageable with 
the inner end of Said ring to exert a pulling ac 
tion on Said springs. 

13. A centering device: including a generally 
cylindrical member; circumferentially spaced 
outwardly bowed Springs having their end por 
tions fastened to said member, said springs ex 
tending from said member in one longitudinal 
direction, the end portions of said springs extend 
ing laterally outward no further than the periph 
ery of Said member; a ring spaced longitudinally 
from Said member in the direction opposite to the 
direction in which said springs extend from said 
member; circumferentially spaced straps out of 
alignment with said springs, said straps engag 
ing the exteriors of and secured to said member 
and ring for Securing them together in Spaced 
relation; and stop means disposed between said 
member and ring and engageable with the inner 
end of Said ring to exert a pulling action on said 
Springs, Said stop means extending outwardly no 
further than the peripheries of said member and 
ring So as to avoid engagement with said straps. 

14. A centering device: including a pair of lon 
gitudinally Spaced generally cylindrical mem 
bers; circumferentially spaced outwardly bowed 
Springs having their end portions fastened to 
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said members; a ring Spaced longitudinally out 
wardly, from each member; circumferentially 
Spaced Straps out of alignment with Said SpringS, 
Said Straps engaging the exteriors of each men 
ber and its aSSociated ring and Secured to Said 
member and ring; and Stop means disposed be 
tWeen each ring and its adjacent member and en 
gageable With the inner end of Said ring to exert 
a pulling action. On Said SpringS; Said stop means 
extending outwardly no further than the periph 
eries of Said members and ringS. 

15. A centering device: including a pair of lon 
gitudinally Spaced generally cylindrical mem 
bers; circumferentially spaced outwardly bowed 
Springs having their end portions fastened to said 
members, Said end portions extending laterally 
outward no further than the peripheries of Said 
members; circumferentially spaced straps en 
gaging the eXteriors of each member and its as 
Sociated ring and Secured to said member and 
ring; and Stop means disposed between each ring 
and itS adjacent member and engageable with the 
inner end of Said ring to exert a pulling action 
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On Said SpringS; Said Stop means extending out- 2S 
Wardly no further than the peripheries of said 
members and rings. 

8 
16. A centering device: including a pair of lon 

gitudinally spaced generally cylindrical mem 
bers; circumferentially spaced outwardly bowed 
Spring having their end portions fastened to said 
members, Said end portions extending laterally 
outward no further than the peripheries of said 
members; circumferentially spaced straps out of 
alignment with Said Springs, said straps engaging 
the exteriors of each member and its associated 
ring and secured to said member and ring; and 
Stop means disposed between each ring and its 
adjacent member and engageable with the innser 
end of Said ring to exert a pulling action on said 
Springs; Said Stop means extending outwardly no 
further than the peripheries of said members and 
ringS. 
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