
CASING CENTRALIZER This invention relates generally to a casing centralizer
of the type in which a pair of longitudinally spaced collars are adapted to
be assembled about the casing, and bow strings extend longitudinally
between. 5  More particularly, it relates to improvements in centralizers
of this type wherein the opposite ends of the bow springs are non-weldably
secured to the collars. As is well known in the art, the collars of such
centralizers normally comprise hingedly connected, 10  arcuate sections
which may be opened up for assembly about the casing and then latched to
one another in close fitting relation thereabout.   The bow springs
comprise relatively thin, flexible strips of metal which are bowed
outwardly intermediate their ends so as to tightly engage 15  the bore of a
well.   More particularly, the bow springs are equally spaced apart so as
to hold the casing in a generally centered position within the well bore to
insure that the column of cement forced into the annulus between the casing
and well bore is of substantially 20  uniform thickness.   The collars fit
closely about the casing, but are free to slide therealong, so that, when
the central portions of the bow springs are inwardly compressed by
engagement with the well bore, their ends move the collars away from one
another. 25            Although the ends of the bow springs of some
centralizers are welded to the collars, it is often preferred to secure
them without welding, so that the collars and bow springs may be stored and
shipped in disassembled relation, and then assembled to secure the 30  ends
of the bow springs to the collar in the field without the need for welding.
This not only permits them to be stored and shipped in relatively small
spaces, but also permits them to be stocked in more versatile combinations
since bow springs of different sizes may be 35 assembled with the same
collars and vice versa.  



2 Patent Nos. 3,356,147 and 4,042,022 show centralizers of this type in
which the collars are formed with openings to receive outwardly bent
portions on the ends of the bow springs, and tabs on one or both sides of 5
the openings which extend inwardly from the inner surfaces of the collars,
at one side of each opening, so that, when the bent portions are so
received, the tabs may be bent over the inner surfaces of the bent portions
to hold the outer surfaces of the ends of the springs 10  against the inner
surfaces of the collars, and thus hold the bent portions within the collar
openings to secure the ends of the bow springs to the collars.   Since the
ends of the bow springs are on the inside of the collars, inward
compression of the bow springs moves their ends 15 even more tightly
against the collars. Although preferable in many respects to centralizers
having other non-welded arrangements for securing the ends of the bow
springs to the collars, the bent portions of the bow springs of these
centralizers 20  may nevertheless be pulled out of the collar openings if
the tabs are bent away from the inner surfaces of the bent portions, as
might occur, for example, when the bow springs are restrained from vertical
movement with the collars during reciprocation of the casing within the 25
well bore.   It is therefore an object of this invention to provide a
casing centralizer of this type wherein the ends of the bow springs are
more permanently secured to the collars, and, more particularly, in which
outwardly bent portions on the ends of the springs are held within 30
openings in the collars in such a manner as to reduce the likelihood of
their being pulled loose from the collars. In accordance with the present
invention there is provided a centralizer of this type wherein each collar
has openings formed therein and a tab on one side 



35  of each opening which is extendable inwardly from the inner surface of
the collar, and each bow spring has an    3 outwardly bent portion at each
end thereof adapted to fit within a collar opening and an opening therein
on one side of the bent portion through which the tab may pass. More
particularly, as in the above described 5  centralizers, the tab is
bendable over the inner surface of the bent portion of the bow spring so as
to hold the outer surface of the end of the bow spring against the inner
surface of the collar.   However, and as will be appreciated particularly
from the detailed description to 10  follow, extension of the tabs through
the openings in the ends of the bow spring prevents the bow spring from
being pulled loose of the collar even if the tabs are partially bent back
such that the bent portions become free of the collar openings. 15
Preferably, each such collar has pairs of laterally spaced openings formed
therein and a tab on the side of each opening, and each bow spring has a
pair of laterally spaced outwardly bent portions at each end which are
adapted to move outwardly into the pair of 20  collar openings, and a pair
of laterally spaced openings each on one side of a bent portion through
which a tab of the pair of tabs may pass.   Upon bending of the tabs over
the inner surfaces of the bent portions, the bow springs are secured in an
even more permanent fashion due 25  to the presence of a pair of tabs which
extend through the openings in the bow springs. In the illustrated
embodiment of the invention, the tabs are formed on adjacent sides of each
pair of collar openings, and the pair of openings in the end of 30  each
bow spring are on adjacent sides of the pair of bent portions so that the
tabs of each pair are bent away from 



one another.   Also, the collars have outwardly recessed portions in which
the openings are formed and of a size to receive the end of a bow spring
with its inner surface 35 and the inner surfaces of the tabs substantially
flush with the inner surfaces of the collar on opposite sides    4 of the
recessed portions.   Thus, the collars are assembled about the casing in a
more stable fashion due to the fact that substantially their entire inner
surfaces are engaged therewith. 5             In the accompanying drawings,
wherein like reference characters are used throughout to designate like
parts: Fig. 1 is a side elevational view of a centralizer constructed in
accordance with a preferred 10  embodiment of the present invention and
disposed about a casing which is shown in phantom lines; Fig. 2 is a top
plan view of the centralizer, as seen along broken lines 2--2 of Fig. 1;
Fig. 3 is a cross-sectional view of the 15  centralizer, as seen along
broken lines 3--3 of Fig. 1; Fig. 4 is an exploded, perspective view of one
end of a bow spring and a portion of a collar, on an enlarged scale, and as
seen from the inner surfaces of both, the end of the bow spring being
located for 20  movement outwardly against the inner surface of the collar
to dispose its outwardly bent portions into the openings in the collar and
to permit the tabs on the collar to pass through openings on the sides of
the bent portions; 25             Fig. 5 is another perspective view of the
end of the bow spring and inner surface of the collar, similar to Fig. 4,
but upon movement of the end of the bow spring against the inner surface of
the collar and 



bending of the tabs against the inner surfaces of the 30  outwardly bent
portions of the end of the bow spring; and Fig. 6 is a cross-sectional view
of the end of the bow spring and portion of the collar, as seen along
broken lines 6--6 of Fig. 5. 35            With reference now to the
details of the above described drawings, the overall centralizer, indicated
in    5 its entirety by reference character 10, is shown to comprise a pair
of longitudinally spaced collars 11 assembled about the casing C and bow
springs 12 extending longitudinally between the collars.   As previously 5
described, each collar is made up of hingedly connected arcuate sections,
in this case three, adapted to be wrapped around the casing and then
suitably latched to one another by hinge pins, all as well known in the
art. Each bow spring 12 includes an outwardly bowed portion 13 10
intermediate its ends 14 which are secured to the collars in a manner to be
described to follow. Each collar section has the ends of two bow springs
secured thereto and thus two spaced pairs of laterally spaced openings 15
formed therein, with the 15  pairs of openings being so arranged that, upon
assembly of the collars about the casing, the pairs of openings are
generally equally circumferentially spaced apart from one another, thus
enabling the bow springs to be equally circumferentially spaced apart about
the centralizer when 20  secured to the collars.   As previously described
and shown in the drawings, a tab 16 extends inwardly from a side of each
opening, with the tab being formed integrally with the collar, upon cutting
along three sides of the openings 15, to permit them to be bent back 25
along the uncut edge of the opening.   As best shown in 



Fig. 4, the openings are also formed by the cutting of slots at their upper
and lower ends, and thus above and below each tab, whereby the tab is of
lesser height than the opening.   As shown, the longitudinal cut forming
the 30  opening is made along its outer side and the tabs are bent inwardly
and toward one another from adjacent inner sides of the openings. The end
of each bow spring is provided with a pair of laterally spaced outwardly
bent portions 17 each 35  of which is of a size to fit closely within an
opening 15 of the pair of openings as the end of the bow spring is    6
moved outwardly toward the inner surface of the collar. More particularly,
laterally spaced openings 18 formed in each end of the bow spring adjacent
the adjacent inner sides of the outwardly bent portion 17 are of such size
5  as to permit the inwardly bent tabs 16 to pass through them as the
outwardly bent portions 17 move into the collar openings 15. With the
outwardly bent portions disposed within the openings 15, and the tabs 16
extending through 10  the openings 18 in the ends of the bow springs, the
tabs are bent outwardly or away from one another and thus across the inner
surfaces of the outwardly bent portions so as to hold the outer surfaces of
the ends of the bow springs against the inner surfaces of the collar.
When 15  the collars are assembled about the casing, the close fit of the
inner surfaces of the outwardly bent tabs about the casing will normally
retain the outwardly bent portion 17 within the openings 15 and thus
prevent the ends of the bow springs from being pulled loose from the 20
collars.   However, as previously described, even if the bent portions are
forced out of the collar openings, the tabs prevent the bow springs from
being pulled loose from 



the collars. Preferably, the openings 15 are formed in 25  outwardly
recessed portions 19 of the collars which are of a width to receive the
ends of the bow springs.   More particularly, the outwardly recessed
portions enable the inner surfaces of the bow springs to be disposed
substantially flush with the inner surfaces of the collar 30  on opposite
sides of the outwardly recessed portions. With the collars and ends of the
bow springs being of substantially the same thickness, the outwardly bent
tabs are also substantially flush with the inner surfaces of the ends of
the bow springs and the collars, thus 35  permitting substantially full
contact of the ends of the centralizer with the casing, thus maintaining a
firm    mounting of the centralizer about the casing. Additionally, the
upper end of the upper end edge of the upper collar and the lower end edge
of the lower collar are bent inwardly to provide circumferential edges 5
engageable with the casing. As in other centralizers of this type, the
centralizer 10 may be stored and shipped in unassembled condition, and then
assembled about the casing in the field.   Since the collars and bow
springs may be 10  stacked, they occupy a minimum of space during shipment
as well as storage.   Also, since they need not be assembled, they may be
stacked in a wide variety of sizes of collars and bow spring.    8 CLAIMS:
1. A casing centralizer, comprising a pair of longitudinally spaced collars
adapted 



to be assembled about a casing, and bow springs extending longitudinally
between the collars, each collar having openings formed therein and a tab
on one side of each opening which is extendable inwardly from the inner
surface of the collar, each bow spring having an outwardly bent portion at
each end thereof adapted to fit within one of said collar openings and an
opening therein on one side of the bent portion through which the tab may
pass, and said tab being bendable over the inner surface of said bent
portion so as to hold the outer surface of the end of the bow spring
against the inner surface of the collar. 2. A casing centralizer as defined
in Claim 1, wherein each collar has outwardly recessed portions in which
the collar openings are formed and of a size to receive the end of the bow
spring with its inner surface and the inner surfaces of the tabs
substantially flush with the inner surfaces of the collar on opposite sides
of the recessed portions. 3. A casing centralizer comprising a pair of
longitudinally spaced collars adapted to be assembled about a casing, and
bow springs extending longitudinally between the collars, each collar
having pairs of laterally spaced openings, formed therein and a tab on the
side of each opening which is extendable inwardly from the inner surface of
the collar, and    9 each bow spring having a pair of laterally spaced
outwardly bent portions at each end thereof 



adapted to move outwardly into one of said pairs of collar openings and a
pair of laterally spaced openings therein each on one side of each bent
portion through which a tab of the pair of tabs may pass, and said tabs
being bendable over the inner surface of the bent portions so as to hold
the outer surfaces of the end of the bow springs adjacent the inner
surfaces of the collars. 4.  A casing centralizer as defined in Claim 3,
wherein the bendable tabs are formed on adjacent sides of each pair of
collar openings, and the pair of openings in the end of each bow spring are
on adjacent sides of the pair of bent portions so that the tabs of each
pair are bent away from one another. 5. A casing centralizer as defined in
Claim 3 or Claim 4, wherein each collar has outwardly recessed portions in
which the collar openings are formed and of a size to receive-the end of
the bow spring with its inner surface and the inner surfaces of the tabs
substantially flush with the inner surfaces of the collar on opposite sides
of the recessed portions. 6.  A casing centralizer substantially as
hereinbefore described with reference to the accompanying drawings.    


