CASI NG CENTRALIZER 'This invention relates generally to a casing centralizer
of the.type in which a pair of longitudinally spaced collars are adapted to
be agsénbl ed about the casing, and bow strings extend | ongi pudaat O '€
between. 5 Mre particularly, it relates to inprovenents in centralizers-
of this type wherein the opposite ends of,the bow spri.ngs are non-wel dably
secured to the collars. As is well known tn the art, the collars of such -

céntralizers normally conprise hi hes%r 10 arcuate sections
whi ch may be opened up for asse G i g and then latched to
one another in.close fitting relation thereabout. The bow springs
conprise relatively thi'ﬁhié'ﬁﬂ%@h@i&ﬁrféﬁa@ésf%éﬂéra\mfht@r@ &

outwardly internediate the'kr. ends so as to,tightly, engag 15.tt%e ﬂ;e of "‘a.
vel | Nore GERTERIIZRT O { HRE bEVPS phh nYRLCH o2 BT | G SHRREHtUPIPRILY as
to hold the cssacedicoblagencarntd| ydapredred posassanbled haboutiethel | bore to
“insure that t - u fo. G . C | . L he casing
and'well_boréE¥§£@+'2%%§t%§§?§€%§£§% S%%%€%$%§€§}€€%gé§flp The %% fars fit
cl osel y abBoutMere pasthgulanly ar it frebates ste dinpreyeren®s, 180 that, when

the central F&éﬁﬁf’é‘ﬁi@ér&h@fb%§p£§ﬁ85wﬁéﬁeiﬁ%é”€{pf@§?£@5§ﬁdsb&f
engagenent w th the me1|,bore,-the|r-e%§3 ane-the q@ ars amag £r0n1one
another. 25 the bovw SPRIRgs ke t AN eratddPLy nRSHotre pb? nge of oS ohEsS .
centralizers are wel dedAsois hwelDl kawwn in theodten phefeolbsirsoofecure

t hem wi t hout i - the ¢ rs.and. SPLJ tored and
shi pped in di%ﬁé@eﬁ%?%ﬁ%é?%%oﬁ?@%di fh%%@gléée)%ggé%&oﬂze%%}r{%gt %&30 ends
of the bW sAYTGRte cSeskicns | which may B¢ copenpd Hapt fehcasgemblr wel di ng.
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spaces, but also permts themto be stocked in re versatile conbi nations.
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CorlarS'and'vféIaﬁEvehy 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

' aré'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 forqed'into'the annulus
between the casing and well bore is of substantially

20 uniform thickness. The collars fit closely about the
.casing, but aré free to slide therealbng,_so that, wheh
the central portions of the bow springs are inwardly
compressed by engagement with_thé 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 fornmed with openings to recei ve outwardly. bent oo
portions on the ends of the bow springs, 'and tabs on one or both sides Oié?f
t he openi ngs which extend inwardly fromthe inner surfaces of the collapS?
at one side of each opening, so that, whgen the bent portions are so

~ recei'ved, 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

’ [ t hus_hold the bent portions within the collar
e s T saeure aﬁg%%%gq% Stndr Bty $Hfi e fgof%eoé%IFBPg.- Since the
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their bei nghsulends lofosinef hmw teiper iomld arcs .tHen dslcriance surde tge pr esent’
- invention LReEE oS OUAPL A R LAld 261 e U do RS VR Sy Sagh colTar
has Ope”'”?%w%%&mggdﬂ¥§§2£$ﬁa%f-%hL?b$¥1$g¥iﬁgs moves their ends
15 even more tightly against the collars.
| - Although preferable in ﬁany'respects to -

.centralizers having other nohfwelded arrangements for.

securing the'ends-of.the'bow springs to fhe collars, the

bent pdrtions of the bow springs of these centralizers.
20 may nevertheless be pulled out 6f_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-reciproéatibn of the casing within the -
25 well bore. It is therefore an object of this'invention N\

to provide a casing centralizer of this type wherein the

ends of the bow springs ate.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 ffom the collats;i~

) In accordance with the présent 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



35 of each opening which is extendable inwardly fromthe inner surface of
the collar, and each bow spring has an 3’outmardly bent portion at each
end tdr eof adapted to fit within a coflar® opening and an opening therein
on one side of the bent portion through which the tab nay pass. Mre
particularly, as in the above described 5, centralizers, the tab is .
bendabl e over the inner surface of the beht portion of the bow spring so as
to hold the outer surface of the end of the bow spring agai nst the inner
surface of the collar. However, and as will be appreciated particularly
from the detaP¥EWaBEL¥rPERECROFE1eD aFoPFGR/eﬁﬂtﬁhgrﬁﬁfoﬁdﬁﬁﬁeﬁaﬁg £hkough
t he openi ngs withpg &nge1dhrt bpehwgsaﬁﬂnsnpbpéﬂmhg ther&ow earbng from

bei ng pul | ed [ 99s e collar a aII bent back
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Preferably, eughespchtcou1arlhasa§a1nstbé ahoeeadegcspheéd openlngs formed

therein angl ac% rQﬂlEQfss'gﬁe g?ﬁagg BERELBYe BOQreéﬁQ PH g?mﬁPgﬁaQés a

pair of |ater %Gspace but war ent gortlons at each
adapted to mo9f ?MB?HFyP?HFEOPthpEP? PWOBPT iRY| §P Gﬁeﬁ?nbgldaﬁﬁea pair’

of laterally 6@a§f3dseﬁﬁadzégsfeﬁﬁé 8h3 08¢ ﬁheeb@t: SpBeny KQaLhSB théough
‘which a tab of the % % ﬁ E ¥ gﬂ on bendlng of thg ﬁbs over -
‘the inner surt@eg% ﬁ%ebg t “B%r £P the WGV Eehri AR 3P e¥s&tuPEd in an
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extend { yQUGRo} 5y OPERLOAZ 1L bECLREWESRE! BifoubR tHE btétﬂttgét £ ¢

enbodi nent of the | hvention, S are orne ent des o?eeach'
pair of colla?n%ﬁeﬂfnbge BAd §Hélb§|PrﬁYeBE§thgsbPH ?HéléﬁdePmSBeléach

bow spring ar}@uDIledldléﬁgétoﬁl’dﬁé 8b11ke eabn of ’@EéttﬁﬁétaﬁéspéﬁtiQth he
tabs of each Q gkbggéha¥ﬁ¥tf£he bent portions become free of the
collar openings.

15 _ Preferabiy, each such collar has pairs of
laterally spaced 6penings formed therein and a tab on the
side of each opening, and each bow spring has a pair of

" laterally SpeCed 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'pertion 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 df tabs which extend through

' the openings in the bow springs.

' In the illustrated embodiment of the 1nventlon,
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
portiqns so that the tabs of each pair are bent away from
one another. - Aiso, 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



one anot her. Al so, the collars have outwardly recessed portiadns in which
the openings are forned and of a size to receive the end of a bow spring-~ .
with its inner surface 35 and the inher 'surfaces of -the tabs_substahtiakﬁ?'
flush with the inner surfaces of: the collar on opposite sides 4 of the
recessed portions. Thus, the collars are assenbl ed about the casing in a
nore stable fashion due to the fact thét substantially their entire inner
surfaces are engaged therewith. 5 = - 1In the acconpanyi ng draw ngs,
wherein |ike reference characters are used throughout to designate like
parts: Figoflthe mesedsedl poztionsl. vi @husf, Zheerbldlarzemreonstructed in

accor dance,dkLinfell 2h8LECENE0caBTRAUIHPA! nRl-ol BEaRN S FUHiRY PN and
di sposed aPout a casing which s shown in mhqntonl_lnes, I'g. I's a top
pl.an vi ew ¢ the @éﬁtrghﬁieﬁ}lb%a@@éﬁléwoﬁgewoE@ﬁlﬂ?‘ﬁné@nsr-2 of Fig. 1;

- Fig. 3 is gupkassssaeki eAghgeicenetelienld -centralizer, as seen along
- br oken %ﬁnes 3--3 of Fig 1, Fig. 4 Ls-ag expl oded, persgf tive view of one
end of % bow spring &RdTBepBFEPBR2BY 18I GrRUingSn ¥ReZRL Scal e, and as
.seen from réferanee shatractersf albet hsetih¢hepdghbuth¢obawsdpgmiate bei ng
| ocated fof;2Q Bg?¥gnent outwardly agai nst the inner surface of the collar
u

. i : : : : . ;
to dispose iIts wardly bent portions into the openings in the .collar and-

" to pernit the tabs oFifghelcdBl ar sidepgadevakiongh vpew mfsaon the sides of

~end of; nosehLeatladd constructed EndacSoraafdel eeivel paeziaradl o Of i
: W i ng ‘i.nner su _ t . Si ig. 4,
Ut upldh nBUSTATEeB ‘pRoCBRABEPSBHE ROVSBH.PRG BanAEPoRRE PRREE &urf ace  of

the col | arcasiing which is shown in phantom lines;. _
| o Fig. 2 is a top plan view of the céntralizef, : o
~ 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'linésj3--3 of Fig. 1;
| ~ Fig. 4 is an exploded, perspective view of one
end of a bow‘spring'and a portion of.aicollar,-on-an:'
enlarged scale, and as seen from'the-inner surfaces of
béth,-thé.end of the bow spring being located for |
- 20 'mbvemenﬁ-butwardly against the inner éurface_of the
collar to dispoée its outwardly bent portions into the
openings in the collar and to permit-the tabs on the
collar toé pass through openings on the sides of the bent
- portions; - |

25 ' Fig. 5 is ahother 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 oJutwardly bent portioné 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 aldng
broken lines 6--6 of Fig. 5. | _

35 : ' With reference now to the details of the above -
described drawings, the overall'centralizer, indicated in



bendi ng of the tabs against the inner surfaces of the 30 outwardly bent

por i ans of the end of the bow spring; ‘and Fig. 6 is a cross-sectional view
of tke¢ end of the bow spring and portion‘of the collar; as seen al ong

broken lines 6--6 of Fig. 5. 35 Wth reference now to the _
details of the above described drawi ngs, the overall centralizer, indicated
I n 5 its entirety by reference charac?er 10, is shown to conprise a pair
of longitudinally spaced collars 11 assenbl ed about the casing C and bow
springs 12 extending |ongitudinally between the collars. As previously 5
descri bed, . eath entlisetiy/sbyatefapentehchgedtyerohfeciedshpwnate sections,

in Uhis cascoblkafeadaphed b EnyiaRASHaRiguBdaLEe EB3iRgRand (hen

sui tably | at ¢ 0 one” anot I as well _known in the-
art. Each boassgmbhgdlabphtl GB@sCaﬁlﬁgt G.aeaﬁybawearbagﬁ 6% ¢¥tepding

_ihtefnﬁd'atelbh?lﬁﬁdinéilyhbéhwééﬁ gReUEBd1hOst he sl peesibasaynanner to be
described to_fo
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formed thereapcuatehsebeibhs,panr thas opsei thsebei agaptedr tanhed t hat, upon
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general ly equa ci-rcu erent apart _trom ne anot her; thus
enabl'i ng theobemﬁspthﬁgsbVothgéqHaPFy éﬂﬂcéﬁfU?éﬁtF&PW? iPatbg 3%t about

the central i ggknWBen QBrlaecqbeanQuHBQ gl batwardlfsbpied pogitionesari bed
and shown in the draw ngs s _inwardl %h%'%%la r%aCh
~ openi ng, 1%AtHnFﬁEmF§BaEg ﬁ&sfﬁpﬁﬁd an §|F§ewﬁﬁﬁu¥ﬁ8 ggllar upon Cutting
“along three SthSmahnEhetopbeldgsct&beﬂotpefuﬂﬂoWhen1to be bent back 25
al\gg the uncut edge O%a%ﬂecgﬁﬁgkngectléﬁ B§§ttﬁQO@Bdbnof 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 c1rcumferent1ally spaced apart from
" one another, thus enabling the bow sprlngs to be equally
'01rcumferent1ally spaced apart about the.central;zer when
20 secured to the collars. As previously described and
shown in the drawings, a tab 16 extends inwardly from a
. side of each openlng, ‘'with the tab being formed
.'1ntegrally w1th 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 1esser_height than
the opening. As shown, the longitudinal cut forming the
30 opening is made along its outer side and the tabs are
bent 1nward1y and toward one another from adjacent 1nner
' 51des of the openings.
The end of each bow sprlng 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



Fig. 4, the openlngs are al so forned by. t he cuttlng of slots -at their upper
. and | ower ends, and thus above and bel ow each tab, whereby the tab is of -

| esser height.than t he openi ng. As ‘shown, the |ongitudinal cut form ngxs
the 30 opening is nade along its outer: side and the tabs are bent inwardly
and toward one anot her from adjacent |nger si des 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 i's of a size to fit closely within an
openi ng 15 of the pair of openings as .the end of the bow sprin 6
noved out waRRNSA t e F L he €ﬂ%§¥ sthe azBngy sWELREE| af. tNﬁr€°bgPF|cularly,

lateral ly pseehoopeidaDsrily, fpaeaﬂamyeapaceadopénihgsbmw §priag adj acent
t he adj acent_'i.nner

t 17 f h
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ext endi ng throug t he openi.ngs he ends of bow spfings, the
tabs are betRemAHiaFRE yOBEWARALY f %ﬂ?oﬂ%rﬁh%Pﬁe¥7aﬂﬂv?hﬁﬁtacFﬁss the inner
surfaces ofcdlba®Ubpér thys best portlons SO as to hol d the outer surfaces of

the ends of the bow n agal faces of the.collar. '
Wien 15 the coIIarsS@}%hgég%n%? %ﬂ%t$ ﬁﬁnstﬂeSEngg fit of the
i nner surfams@hrm the @pemmmgsylbenandabheabebs 16eextendgngi throvghal |y -
retain jlhe Gyl ymgsn% g PEALLRD é&?w &P'ehéhﬁoepeﬁwﬂasl5tﬂadtwes

pr event the ends 0 ow springs frombeing pul Ted [doSe fromthe 20 -
col lars. - 3emRent %&tYﬁﬁﬂlbugFyaE%XcF?%@d°n%v§H°FFe¥hénﬁeﬁbuﬁort|ons are .

forced out fréde €| MinOPevIPPsces hert the patwepdlyhBehbWeptings from u
belng puIIed Ioose frof& the outer surfaces of the ends of the bow :
' sprlngs agalnst the lnner surfaces of the collar. When

15" the collars are_assembled about the casing, the close fit
of the inner surfacesfof the outwardly bent tabs about
the casingIWill ndrmally 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 lobse'freﬁ
the collars. ' |

Preferably, the openings 15 are formed in

25 outwardly recessed portions 19 of the collars Wthh are = ° o’
of a width to receive the ends of the bow_sprlngs. More
particularly, the.outwardly recesSed portions enable the
1nner surfaces of the bow sprlngs to be dlsposed

_ substantially flush with the inner surfaces of the collar

30 on oppos1te.51des of the outwardly recessed portions.
With the collars and ends of the bow springs. being of
substantially the same thickhess, 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



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 ®f the bow springs. More particularly, the outwardly recessed
portions enable the inner surfaces of the bow springs to be di sposed
substantially flush with the inner surfaces of the collar 30 on opposite
'sides of the outwardly recessed portions. Wth the collars and ends of the
bow springs bei ng. of substantl aI |y the sane thickness, the outwardly bent
“tabs are al so substantlg %‘?{ @%ﬂuth the |nn£ surfaces of the ends of
the bow spri MY HR ¢ aFEOLERLEZSE AR HRe PSSt antial Iy full
contact of thxdéitisondline tleatupper cendv ¢ the ulapéngendl hedgenofit thai ng a
ftrm °~ nount f e u h s Ad n t he
-upper end of- '%ﬂgeﬁp%%?faeﬁd%%akeﬁ%fi?‘?igepuén%rg% I%?g%lrrlld ?%‘sé?o%e%yaeﬁd edge
of the |ower %lﬁﬁ-|l@@neren%@m17nt«arm<yvx@emmmfermnmbrm?—al edges 5

engageabl & Wéﬁgagga]gpél‘mgthﬁgqé ety centralizers of this type t he
centralizer 10 may be siored a&(ﬁj Sh'%? in unassenpl ed condit] and t hen
_r fPentra

assenbl ed about the casthgtPn® 1%t e h'%hi:%l?%ﬂ?%'a bow
springs may bmerifrakizekell) mndg\becstoyed andishipoéd shacenassemyledi pnent .

as well as sioiagfesonhl SRs ShOECad LG NEE LA, NenaSaEThledint Ry TRY De

stacked inaw vari ety I zes oW Spri CLAI V5:
1. A'casing cEigekdii ze$ln%©ﬁb‘ﬂ¢s¢ﬂh3g1%1r?)a¢mdd$°‘vo$@¥1m rmwyb%paced col lars

adapted 30 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. ' |



_ —t-o—be—assenm—ed“a‘b‘dut a casing, and bow springs extending |ongitudinally

B ~each col | ar. haV|ng openings forned therein and a tak:
3“]“@ m"m h openi-ng which is'extendable inwardly fromthe inner »* -
ceLo nthe col | ar, each bow spring having an outwardly bent portion at
.each end t her eof adapt ed to fit withinpne of said collar openings and an
opening therein on one side of the bent portion through which the tab may
pass, and g3iadMsab being bendabl e over the inner surface of said bent _ ?
portion so—as—to hold the outer surface of the end of the bow spring '

-agai nst the inner surface of the collar. 2. A casing centralizer- as. defi ned
~in daiml, wherein aach xddsindasermitaiaty, remgasedipprti ons i n.which’ .

Lhe, col | ar OPENI 103 3 ol ¢ 0 Mol BnS, |l G016 1 Sifiled e ow
subst ant i altioy bie Mamhlled hiéoqu’mar caginesans the col I ar on opposite si des
~of the recessed portilRRs 6 i as Bewwedqi r of

d colsl ars adaptg% ﬁ-ﬂ% SRR f

| ongi tudinal I'y space e assenb ed about a casing, -and
bow spri ng$heC&did%§ l ongi tudi nal |y between the collars, each collar
having pairs of | at ereaidhy cacad haaamgwgg;eﬂmgmotdﬂaﬁelﬁhawhm d@d on the

si de of each qj en|n fmte dahl e i nwardl vy fromt.he surface of
the collar? gr? raoov? peﬂ cf?ﬁnlﬁbg a‘{"b]aéi} 5 ?’a‘ieé?éaqufn@ spaced .
out war d| y bemarptlm |fm¢sn &theedamegnduntfaraeofof the collar, : :
each bow sprlng hav1ng an outwardly bent
portlon at each end thereof adapted to fit within one of
~ said collar_ppenlngs and an opening therein on one side ' "&J
of the bent portion through which.the_tab may pass, and.
'said tab being bendable over the inner surface
of said bent pertion so as to hold the outer surface of
the end of the bow spring agalnst the 1nner surface of
the collar. '

o 2. A casing centralizer as defined in Claim 1,
wherein
each collar has outwardly recessed'portions in

which the coliar_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' N\
of the recessed portions. |

3. A casing centralizer comprising
_ a pair of longitudinally spaced collars adapted

to be assembled about a ca51ng, and

bow sprlngs extendlng 1ong1tud1na11y between
the ccllars, ' '

each collar having pairs of laterally spaced
openings, formed therein and a tab on the side of each
openihg_which is extendable inwardly from the inner - ®
surface of the collar, and



adapted to nove outwardly into one of said pairs of collar —eﬁeni ngs anda__
pai r--of |aterally spaced openings theretn €ach on one side

portien through which a tab of the pair of tabs may pass, i!lﬂ Imlwﬁll,””m
bei ng bendabl e over the inner surface of the bent portions.s

the outer surfaces of the end of the bow springs adjacent the inner

-surfaces of the collars. 4. A casing certralizer as defined in Claim3,
“wherein the bendable tabs are fornmed on adjacent sides of each pair of

collar openings, and the pair of openings in the end of each bow spring are
on adj acent. si des of t leaginibowfspEintg peatimnsa gairhaif tletddsl yf each

pair are ben V&? }ﬁm ldEte defined in
~Claim3 or tsgaa erein r&%{&egﬁ @aé;aﬁs)du%%{gﬁfeﬁcesseﬁsﬁort ions -in
“which the colqdéptcﬁﬁerﬁ%g@‘%ﬁ é’thﬂd\"fﬁ nssjode Staolq ®EirRe Qe end of
- the bow spri raﬂ:l\mém d;tesurrg;]warwraf 3Re sk tihadmnary %ﬂé@iﬁ%ﬁéniﬁ@&s t abs
substantial ly_flush w e inner urf ces of e;rgf col | Q"TI}HCF site sides
of the reces et?rfgl R} eﬁﬁ%lq Aht l{)B '
her ei nbef or ewhasm isbechlnidfh trmsf epaem:e:ﬂ teadwe mcq_mmylargi dr awi ngs. -
said tabs being bendable over the inner surface
~of the bent portlons 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 paif are bent away from one - |
another. o

- 5. A casing centralizer as deflned 1n Claim 3

or Claim 4, wherein _
each collar has outwardly recessed portions in

whieh 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 opp051te sides
of the recessed portions.

6. A casing centralizer'substantially as
hereinbefore described with reference to the accompanying
drawings. '




