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3 Claims.

1

The present invention relates to devices for
maintaining casing, liner and similar conduit
strings spaced from the walls of an encompassing
well bore.

An object of the present invention is to pro-
vide an improved rigid well conduit centering
device capable of positively maintaining an ade-
quate clearance space between the conduit and
the wall of the well bore containing the conduit.

Another object of the Invention is to provide
2 rigid centering device for 2 well conduit that
is strong and sturdy, despite the commnarative
lightness of the materials from which it is made,
and which is also relatively economiecal to mani-
facture.

A further object of the Invention is to provide
a T1gid centering device for wel] casing, and sim-
Ilar conduit, strings which tend to prevent chan-

neling of cement slurry deposited behind the cas- )
- vportions {8, {8 projecting in the same

ing string.

This invention possesses many other advan-
tages, and has other ohjects which may be made
more clearly apparent from a consideration of

a form in which it may be embodied. This form -
“ with their terming]l

15 shown in the arawings accompanying ang
forming part of the present specification. It will
now he described in detail, for the purpose of
illustrating the general prineiples of the inven.
tion; but it is to be understood that suech de-
tailed deseription is not to be taken in a Iimiting
SENSe, since the scope of the invention is best de-
Nned by the appended claims.

Referring to the drawings:

Figure 1 is a side elevation of gz centering de-
vice mounted on s casing string disposed in g
well bore:

Fig. 2 is a ecross-section taken along the lins
i—2 on PFig. 1:

Fig. 3 is g fragmentary longitudinal section
taken along the line 3—3 on Fig. 2:

¥ig. 4 is an isometric brojection of one of the
ribh members forming part of the centering de-
vice: |

Fig. 5 Is a top plan view of a blank from which
one of the rib members is formed.

The device illustrateg in the drawings is =
rigid ftype of centering device A that can he
mounted on or made to form part of a casing,
liner or similar conduyit string B disposed in =2

well bore ¢

- event that the

casing string leans against the
formation wall with a comparatively great foree.
Despite its rigidity, each rih is preferably made
of light material, such as sheet steel or other
In order to impart rigidity to the

L relatively thin metal, it is formed into & generally

L
e
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Such centering device maintains the conduit 50

siring spaced from the wall of the well bore, or
In a comparatively centered position, particularly
when the diameter of the well bore is substan-
tially greater than the outside diameter of the

casing string, or of its coupling collars.

55 tions 15 gre also given the

channel shape, consisting of 5 mid-section {2
andg tapered end sections (4, {4. The mid-gac-
tion and end sections include g central web por-
tion 15, which has & convex exterior, snd flangs

direction
from the web portion 15, to produce 5 generally
U-shape Cross-sectional member, as disclosed
most clearly in Fig, 2,

The end sectiong I4 are Dreferably tapered,
portions (4p snugly fitting
the exterior of the collars 40 to which the
ribs {2

ald of a bead of welding material {T that mav

The tapered eng portions {4 may be made of
any suitable length, for approbriately spacing
the mid-sections 13 relative to the periphery of
the casing string B, ang thereby determine the
elfective diameter of tha centering device in hold..
ing the casing string spaced from the wall of
the well bore ¢ Of course, the farther from
the casing string the mid-sections 13 are vlaced.
the larger is the diameter bore hole in which the
device can be used effectively.

Each channel oy troneh-shanad rih {2 may he
formed from g gheet metal hlank I8, such a5 Fia.
closed in Pig. 5. This blank has a mid-portion
i3 and end portions {4 hetween whirh gen.
erally V-shanped notches (2 gre vrovided. The
corners 29 of the end pvortions {4 gre beveled an
that such heveled membnhers may lie flush aoaingt
the end collgrg {5, 1f when mounied thereon.

In order to form the trough-shaned membhar
(2, such as iTlistrated in Fig. 4, the blank 19 is
bent generally alone the fold lines r in the same
direction. to form the channeled flanges 18 gnAa
web {5 for hoth the mid-section {2 of the rih
and its tapered end portions {4, The webh por-
curved or areuate
configuration, while the hends akout the lines r
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POSSESS 2. radius to avoid sharp external
corners. The end portions t& are also bent along
the fold lines 8 sntil the sides of the V-shaped
notches {§ engage 0l another, which determines
the extent of inclination of the tapered end por-
iions & with respech to the mqid-section {3. The
ends t4a of the lank are also bent, so that their
curvabure coniorms ta the curvature of the col-
iors 168, it Oond which the enas t4g are 10 snugly
engage, in order 1o insure a proper weld to the
collars.

All of tne foregoing hending and folding oOD-
erations can take place at the same time by pro-
viding o suitable forming die. The curvature of
the webs {5, the nending of the flanges {5, and
the hending of the tapered porvions {4 about the
fold lines s, together with the proper curving of
the terminals &a of each rib 1o £t the collars
g (1, 1S performed LY @ single stroke of 2 die
miember towards its mabting die member. In ad-
diticn, the e¥Ces8s metsl at the ends of the blank
is trimmed off by a suitable shearing device afier
the rib {2 has beenl formed.

whe migd-gaciicn and end section flanges 5
are then welded to one anotiner slong their
abuthing joints i, tn integrate the 1Hanges and
to produce & rigid structure. The riGS {2 are
then welded onto the ennd collars i€, i, coninlet-
ing a centering device.

The centering gevice A is slid ovey the ena
of a casing section and may ne armly secured
thereto, if desired, by means of welding matsrial,
ar sat serews (not shown), attaching one o Loth
of the collars 18, it to the casing. if desired, &
itable stop ring (110t ghown) may he welded
o the casing string 73 to one side o1 the ¢anuer-
ing Gevice, such ring engaging the centering de-

ica 8 and moving it through the well horc with

' ' o1 that matter, 2 casing
eollay ifscii (not shown) can function
meraber, foreing the centering device

may 2also

he lateral autward prejection of the center-
o davice causes IS web portions i3 to engage
the wall of the well bore C, and hold the casing
styring properiy spaced witi respect to the well
nore. The channel shape of each rily 2 makes
it extremely rigid, ~ince the flanges (4 afiord
Broper support to the rormation wall engaging
wohs 8. The inward thrust 1s tranismitved froem
the central web 15 to the flanges i& of the mid-
secvicn and throuzh these fanges tg the end
i (0 which wear geainsy the collavs 18, i1,
L {7, of course, prevents longitudinal dis-
« of the vibs (2 with respect to the cOl-

clearance sSpace
syround the casing «iring insures thatv iy cement
siyrry, or Ouher cementitious matberial, deposited
mohind the casing ctring B will e ahle to com-
nletely encompass the latter, offering far better

chanece ior & syecessiul cementing job. In ag-
dition, the circumierentially spaced ribs i2 form

hailies O restrictions for the cemen’ slurty, and
cause it 1o devigte laterally around the casing
string 10T upward passage aiong the casing string
weiveen the ribs 11, Or produce aoecleration of
the slhurry between the yibs and the formation
wall., Such iateral deviations and accelerations
tend to prevent channeling of the cement siurry,
and offer greater assurance for the cirecumieren-
+ial continuity of the cementitious seal.

Tf desired 2 durlicate cenitering arrangement
can he vused, as disclosed in Fig. 1. With this ar-
rancement, another set of ribs {2¢, 28 & lower
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set, are longitudinally spaced with respect to
o single set of ribs {2, such as an upbel set. The
lower collar {f for the upper set of rihs may
elonegated to enanle the upper ends of the lower
ribs (2a to be welded thereto. The lower ends
of these 1ast-mentioned ribs may pe welded to
5 lower collar or ring 20.

The lower set ol ribs {20 1S angulariy displaced
with respect to the uppel set 12. Assuming that
egch set has three ribs, and that each ©viH €i-
tendgs aboutb sixty degrees around the casing
string, the loWer set may ve displaced aboudb sixty
degreas with respect to the uppet sef, AS a T'e-
sult of this srrangement, the uppecl and 1lower
sets of ribs 12, 12a together provide ahout a 360
degree contact surface with the formation wall,
inereasing the capacity of the centering device,
and insuring that the web portions {2 of the ribs
will have adequate bearmg against the formation
wall, regardless of the lateral direction in which
the casing string B tends to lean against the
formation wall.

Not only does the staggered srrangement of the
+wo sets of ribs 12, {2¢ increase the load carry-
ing capacity of the device considerably, kLut it
also forms a tortuous path for the ceinent siurry
during its upward travel around the ca sing string.
ayeh slurry will pass upwardly hetween the ribs
{3 of the lower set, but must +hern Mmove arcu-
ately, in order to pass pbetween he ribs 12 of the
upper set. This staggered arrangement also
minimizes the chance of channeling of the Ce-
mend slurry, and enhances the ohtaining of the
circumferentially continuous cementitious seal
around the casing string.

1} is, accordingly, apparent that centering de-
vices have heen provided which can pe maiu-
factured 1 & cotmparatively ecconomical mannet,
and in which light materials are svailed of to
provide a strong and sturdy construction. The
Jrrangement is such as to keep the casing a.Ge-
cuately displaced from the wall of the well bore
around the entire circumference oi the casing,
the centering ribs themselves minimizing the
tendency for the cement slurry o channel whiie
heing displaced vehind the casiig.

The inventor claims:

1 In a centering device for a well sonduit
«tring: upper and lower longitudinally spaced
circumierentially continuous eylindrical collars
having cylindrical peripherices; and o plurality
of circumferentially spaced ribs extonding be-
tween said collars; each ribh having ai oubtwardly
focing web of substantially uniiorm vhickness
including a medial vortion and end portions ta-
pered toward and secured to the peripheries or
<aid collars, each rib also having medial and end
flanges secured o and extending in suhstantially
parallel relationship inwardly from zald medial
and end web portions, <aid medial and end f2nges
ot each longitudinal edge of said web BOTrtions
heing substantially coplanar, angled with respect
to each other and welded to each other, the -
ner ends of said end fHanges hearing against sal
cylindrical peripheries.

9 In a centering device for a well conduit
string: upper and lower longitudinally spacsd
circumferentially cOoNtinuous cyliidrical coUAars
having cylindrical peripheries,; and 2 pluraliivy
of circumferentially spaces ribs extending he-
tween saild collars; each rib being oi one pieee
of sheet metal of substantially uniroim thick-
ness and having an outwardly facing web includ-
ing a medial portion and end portions tapered
toward and secured 1O the peripheries of saia

e
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collars, each rib glso having medial and end
flanges extending substantially normally inward-
ly from the sides of sald medial and end web
portions, said medial and end flanges on each
side of said weh portions being substantially co-
planar, angled with respect to each other angd
welded to each other, the inner ends of sald end

tlanges bearing against sald cylindrical periph-

3. In g centering device for g well conduit
string: upper, intermediate and lower longitudi-
nally spaced circumferentially continuous cylin-
drical collars: an upper set of circumferentially
spaced rigid ribs extending between and secured
to said upper ang Intermediate collars: a lower
set of circumferentially spaced rigid ribs extend-
' ld intermediate
and lower collars: said sets of ribs being circum-
ofiset with respect to each other:
each rib being of one piece of sheet meta] of sub-
stantially uniform thickness and having an out-

10

6

wardly facing web including a medial portion
and end portions tapered toward and secured to
the associated collars for such rib, each rib also
having medial and eng flanges extending in sub-
stantially parallel relationship inwardly from the

sldes of said medial and end web portions, said

portions being
with respect to

other, the inner
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