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| nventi onyfd §4h,8f the Invention 5 The present invention rﬁl s%i,sgﬁperal |y
to; a nethod, system and apparatus for providing the electronic transfer
of information between pipe couplings and a sensor to permt the

eval uation of characteristics, |ocatiomrland/or environment of a stri ng of

pi pe connected together by the couplings. Mire particularly, the present
Pnvention .rel SYSTEM, MEVEOMANILARBARKEUS FOR DERLOVINGSHDATAG o dat a
resource in the for RESDURCE WITHIN A AAHREADRD PIRE EOUPHINGt i on into the
central area within a threaded pipe coupling internedi ate the opposed ends
of pipe threaded into the ends of the coupling. . As used herein, the terns
"data resource” is intended t&arkeroynd of thplpveatio conposition of matter or
an el ectri calg;sifi 3F thlfnynsfifyi ce or conposition of matter or the

organi zati on or present a{| on of electronically: transmttable data. 15
Brief Deskri pti onThe ptdsent Hvesitiongelatesigoserhlivie atmethodPbyseenvinddiphiretue fir si zes
and types is requ)gi rei]g to drill %nd conplete oil and gas ., wells. The pipe is
made in a | aPEYI4Bg theelecspnipirangtenaf ifeunation betweer Binp counlipns sk Rsor  when

used I n dri | b e inE BARIHE bF AfriRlibs, 1R PAIE ShyiRl AfnPbPEatid g L e
correct metallTurgy and appropriate end’connection nust be enp oJ’e at each
of several 2@ipdicbheceaditogdiing dy thd cduplingsd nhare particulardy) dhecprene invetionf  t he
wel | . During gonstruction f the well, it pay be necessary to agquire or
conf i rm i nf of HEHFT A S H@ﬁ@%@ﬁ@pwms for deploying pdagaresourée Wdhe iRt od, | t
Is oftenyiec . | i LR rm ne
the 1 ocald onoopeaverlity SeAteis Rt iR RoARE Uindal ek WiGin £lhrkRefBNE! T

part of the sbupling imérmestiate thti dpRosdd@nd Cofpifiv iRreadddl ifitbitlse dndb bEithe c@PHRE, 1t Mmay
be necessary 25 to know how far an instrunment or tool, or the end of a

snmal | er pi pe stri Ag useshearsinvbe tatms ddetn resonteg( fs inteadedi tagnadidameddvigsigre. The

' nstrument OEO&)&?S'itiorrrxagf nl])aet‘tclrJ o gﬁ elfegtrrica § arth’Plcuvte 4 device or composition of matter or -

the organization or presentation of electronically transmittable data.

15  Brief Description of the Setting of the Invention
Pipe of different sizes and types is required to drill and complete oil and gas
wells. The pipe is made in a large variety of metallurgies and end connection designs.
When used in drilling or constructing a well, t_he' correct size pipe with the correct
metallurgy and appropriate end connection mu;;st be employed at each of several
20  different phases of the construction and completion of the well. During construction
of the well, it may be necessary to acquire or confirm information about the well pipe.
After the well is constructed, it is often necessary !;o secure information about the pipe
or to determine the location of a subsurface tool é)r instrument relative to a specific
part of the string of well pipe. For example, in this latter regard, it may be necessary
25  to know how far an instrument or tool, or the end of a smaller pipe string has traveled
down through a string of well pipe. The instruméht or tool may be used, for example,
to trigger a perforating gun at a desired subsurf‘zipe location.
Pipe is customarily marked on its outer surfaces with visual information about
the metallurgy and size of the pipe. External ma'ffk'ings may also provide information

30 about the type of end connector on the pipe.  Even when external markings are



to trigger a perforating gun at a desired subsurface |location. Pipe is
custonmarily marked on its outer surfaces with visual informgRi b?ﬂfﬁ t he
met al | ur gy, -s4z€ of the pipe. External narkings may al gg&ﬁﬁ :

i nformation 0 about the type of end connector on the pipe. Even en
external markings are -2 8 MAR 2005 WD 02/ 27228 PCT/ USOL/ 31047 -2 present
however, pipe used in well constructiom?is usually manual ly reexam ned and

remeasured in the field before.being put into use to ensure that the
correct pi pepresent hewewegrpipeesed iwell constrbetiongs usnadly nanedlly repaminedmedt s are

t ypi cal | f d, .usi ' . t h length
i bt onal THERETTSHY G Cuert e o B 1o SRR ARG AT PIREALP et s
of pipe in therdi ﬁh@hﬁﬁ@b&h@ﬁse@prﬁamnﬁuasur&ﬁah@uﬁel tyﬁiaailﬁamrme@ughgﬁt error.

A comon nethod for placing an 1 nstrunment or tool "at a precise subsurface

| ocati on wi tihgasurngtapaggages wed bthei pegiboortdimbnsivnal mieasudegidedceésat Sheshe wel |
at the e%d of awrel.ine while ne sugi.ng. ttge gﬁbunt of wreli pe.di spensed.
Wien a gidvern™PFBRLIFPEEHORTOriRasYiemERts REPIRG I thE IR A1 {FoR QUM 'R ce i s
presumed to Q@ mdhl§ AdjeyBgyr.f ace [ ocation corresponding to the nmeasured

| ength of dispensed |ine. Wien the position of a subsurface device is

det ermi ned by neadgemmpntmethod faspheacingfaniinstaintenbor toabatireprecisepiboydatet o

d the device.n th | i abl .as. |t t d th
2sborat ed 11PRAte b b el e BEF B LPRE S deaRulfoe e S "0 ( he
wel | surface; wirglineahhike madurifh thed@RRint bPwirthMiRnded: A0Rerd £8VerPlenglr e, the

line stretch may be substantial, causing the nmeasurenent to be m staken by
an unad®eptefithe wirebumbas bpga dispersediethe dedaeistpresiniedity e dt sheasubsurdasscept i bl e
to human ergror.in readi ag an} cal i brﬁii 0 g{ .the neasuring instrunment.

Anot her  t ecHRFH98 COEEPPEME L the feasute qugb ReisA e yevice within a wel |
s 20 to use an wheh BERidd s ARkGHE dARensTRRARINEN bhiMAsGRRNEE! | ons as
the device is lowered t robgh tahe strzli ng o ep|§lpe. I%‘n ea@h sgction of pipe

i s subst ant i mhdunt ofimesbathas been geployedie susppndthe deviee id dptvellpfariables sielii ce can
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15  reading at the well surface. In wells that are deep; for example 15,000 feet or more,
the line stretch may be substantial, causing the measurement to be mistaken by an
unacceptable amount. The line measurement technique is also susceptible to human
error in reading and calibration of the measuring’lilr'lstrument.

Another technique used to determine the location of a device within a well is

20  to use an instrument that detects the passage of pipe connections as the device is
lowered through the string of pipe. If each section of pipe is substantially the same
length, the approximate depth of the device can be determined by multiplying the
length of the pipe section by the number of connections traversed. The equipment
required to implement this technique is relatively expensive and the accuracy can vary

25  when the pipe sections are not of the same depjth or the makeup into the coupling
vartes from connection to connection. ;

It has also been suggested to position a carrier having a data resource within
a protected central grooved area of a coupling between two pin ends. The data
resource is employed for communicating with an interrogating instrument lowered

30 into the pipe string containing the coupling. Thé'_'f"s‘pecific form of the carrier holding



required to inplement this technique is relatively expensive and the

accuracy can vary 25 when the pi pe sections are not of the"LtQmMARpQP(_]gr
t he makeugyd sa24she coupling varies from connection to c 1Ry U has

al so been suggested to position a carrier having a data resource wthin
protected central grooved area of a cmﬂ I ng" between two pin ends. The data
resource i s enployed for conmmunicating™W th an interrogating instrunent

| owered 30 ipto the pipe stri ontainj.ng the coypling. The specjfic form
of the carritg?g%@ﬂeé?‘i%@g‘?t S R rz%étgnls_subjg&tt%gmp@eglp%g E‘@e‘?tﬁaﬁﬁi‘% earlier
desi [ ' : W] th [ ds duri th

esign i s SUiEGks bOsHATRYGuSILTHE RIRIRIRA) piichdy the  pipe ends during the

coupling an | pe makeup proce re are-.various other techniques
avai |l abl e t o nor &herecaiesedriouk athéreteahniquds savailabe ta enore eprbeisely hesie a

techni ques cap al so,be expensive and ti consumng to ., 5 enploy. A primry
obj ect of tﬁ@gﬁfég“eﬁ’ﬁ“‘ieﬁ\?gﬁﬁ%ﬁd?”éq‘teéc fRe PRI AL PP o
protected arga a threaded coupling in a novel nmanner that protects the

data resource and permits it to communicate w th an instrunent temporarily
positioned wi thidptilheyobjgot ofihe ptddeiBtintehtiamistédeplopp deta refourdeewipries ent

invention is to proyvide novel, contai nprent - ring for, deployi dat a
resour ce i thPRIEHERGEa iadH ﬁfaipﬁﬂ%_erbf Roy§ nanpithag Proggely @%’e&“%th a
crushabl e Stpymidd Sid! kit RGBEORMARIRAd Wil h‘?.ﬂ.ls&%&str@ﬁxple&rmf pdsitfoned i N9 by

the ends of the pipe connecting into the coupling. A relatéed object of the
present i nvenitlimtheicouplmgpr ovi de a crushabl e structure in a containnent ring

RN S T RIS N TR
ProvLie. 2 U940 CERRMO W uncOTI Sl USAIOES BRENIR g0 0,
a coupl i ng. efeippehwitharcradhpbletsiroétutdibapacesmmiodatey Emited defosmatiompofahe de a
O SO otk et e S5mdi b, "SR o S
present invention is to provide a crushable structure in a containment ring that does
15  not deform into the central opening through the‘p"‘i'pe-to-coupling connection.
Another object of the present invention is to provide a data resource that is
cemented or otherwise securely anchored in the _:v,i)ace intermediate the ends of two
pipe sections threadably engaged to a coupling. ’
Yet another object of the present invention is to provide a data resource
20 within a threaded pipe coupling’ whereby the ‘data resource is protected from
mechanical damage from engagement with the't.';hd of a pipe threadably engaged
within the coupling, :
It is also an object of the present invention to mount a data resource within a
threaded pipe coupling whereby the rotating z:dvance of a threaded pipe being
25 .properly threaded into the coupling cannot damage or displace the data resource.
A general object of the present invention_'-is to deploy a data resource within
a pipe coupling whereby, the resource is protected from distortion or mechanical
damage caused by the advancement of the pipe 'ends to their maximum permitted
penetration tolerance within the coupling.

30 An object of the present invention is to.provide a carrier for a data resource

that will contact the ends of the pipe in a coupling to stabilize the carrier and resist its



nmechani cal damage from engagement with the end of a pipe threadably engaged
within the coupling. It is also an object of the present |nve@{]¢WAﬁb2@@5nt
a data resource within a threaded pipe coupling whereby the -rotating
advance of a threaded pipe being 25 properly threaded into the coupling
cannot damage or displace the data resource. A general object of the
present invention 'is to deploy a data resource within a pipe coupling
whereby, the resource is protected fromdistortion or nmechani cal damage
caused by the advancenent of the pipe effds to their maxi mum permtted
penetration tolerance within the coupling. 30 An object of the present

i nvention is 4% acyPgY Py dow otllids |“HPU§*UFG B!p‘?i‘é{f“lﬁ sradisneeusly rretggtingdhe dateont act

t he ends of t, folFls| rrier and resist its
2 8 MAR 2005 Q% Qjth% a‘?:"éai;l o b3}‘l’ 5%%@?’“ Jéﬁ}ehro BGY t he pipe while

si mul t aneously protecting the data resource fromover-penetration of the
pi pe ends into the coupling. Brief Summary of the Invention A preferred
form of the FiehS PEWEY@E“@f'"‘ﬁ'i‘BOBresent invention is that of an annul ar

h f
That * are adapt od 1§ B ARTARTAC] Kol AP rckpeRl) Fb radehl MURER Mot 14,007 g

Def or mabl e f anrgear sotaihaedt e ledving tireads Aoty digerairdemeferftiblesuifaggthbiowar d
the associated coupling face. The ring is positioned within the coupling

by engagi ng t#€ a9PRigd i PagAge wnheﬂ%’na'ctanaﬁ fagmedh inea geurling: Pefpanabley t he
ring until 'tf@rscee}&b%%&l Al i e@gﬂ?%# Qé CM&? d tHRWBLEASH E@ant ot al

axial length off the ring, 1nc Ingers, 1s eq to the
optl mum desi rfade. dhe mg&mposﬁoub&imﬂtheh,eum:ﬁglbﬁaﬁmlr@fthé hﬁg thrgaeladhittl thel pe ends
or "pins," a n the cou%I i n% Penetration of a pin deeper than its

optimal dept hgoug@?%ﬂ‘ﬁ%adﬂ?é‘dfrp SO it & %Gkﬂtra‘hﬁ%’gatd?e qifrant s thene ring
or the data r@o?@ﬂ{gc%e?&él%a@bﬂgrt#u Vide s ﬁribeInrcl 991 tﬂ@@xt‘éﬁ

carries a mc I'p or other ni cation Pce w t prbiecwe

receptacl e f oorfegopitimutriviesirédendspeying betwedn ﬁleend tmdes bithe tlmamll pipe ahdson

device may Cor{pptjnss eengrageé %nntge Ic&?p%g]; Pe-r|1-t£]t1(?attgn'Jl E‘Jfa a E}lﬁSd%ggg'%hgxsltssogr;tlr%taieéjepm th the
deforms the fingers without displacing or damaging the ring or the data resource
associated with the ring.

The containment ring carries a microchip or other communication device
within a protective receptacle formed in the ring body, or if desired, the
communication device may comprise the ring itself. The data resource associated with the
ring may, for example, be a passive electronic circuit, a magnetically imprinted medium
or other communicating device. If desired, the communicating component or "module”
may be an independently powered component. The data resource may fransmit data
pursuant to its own intemal control and/or may transmit only in response to interrogation
from a remote instrument. The energy for transmitting the data from the data resource
to the inquiring instrument may be supplied by the inquiring instrument and/or may be
a part of the data module. If desired, the data in the data resource and/or the
operation of the data resource may be altered by separate instrument.

A crushable structure extends axially from the annular body for protecting the data

communication device from axially imported crushing forces exerted by threaded



ring may, for exanple, be a passive electronic circuit, a magnetically
inprinted nmedium or other communicating device. |f desi recQ%t MAR gUUS
comuni cati ng conponent or "nodul e” rmay be an i ndependently powere )
conponent. The data resource nmay tramanit data pursuant to its own
internal control and/or may transmt only in response to interrogation
froma renote instrunent. The energy for transmtting the data fromthe
dat a resour Cgjpet i § feol LSk ; t-ad [eNQqui ri ng
st et sl O B b B L R T R T SR Tt
in the data msehue can cnyfiss defdimable frgest altiplefdialyexttatiag barsoin theannelsr be

| t db te | , t.. A habl t t t ially f
he annul ar - BB OPIaT AN AERIg HES HES naBrArGHTE A 16 APHES DR PROTR axi al |y
i mported CrUskHrd BelloRs GROVEXRIh&FinRankib ARSI 8flagerSd MiEngL 8P vonding nferihat  may

be engaged in a coupling containing the containnent ring. The crushabl e
struct ure ca®verying thesdatalednomnunidstion ¢dmpgeent andrextendiigevdclidiaway fomeltedlati ng
bores in the annul.ar. body: circunferentially extending slots formed in an
axi al rim of C?Wg'uﬁ'ﬂ'ﬁ?ﬁc?m%iga ~ one or nmore bellows grooves fornmed in
standoff rims or Ity @iveslios Ashbneimtestansipat dtdseddsalbed QUeVel 241 it drike dat a
communi cati on conponent and extending axially away fromthe data

conmuni cat i o¥yslgdrfgoiselying Tile resaviees in arstring of multivle pivp isedliess wirereip ferniteus as

- d i bed ab t of t depl.ovi ng data r. i
String of mitHop EelBiecBl ey ik FrefRl (i SR PR Sskhect oo
t oget her by ¢xdh bf thé Eouplintic @E6lReS tigdiitr 828l @AdPHMR0 aGbiRihg FsadaN PipyBatieisn each

of the couplings secures together axial ends of two adjoining threaded pipe

sections hdAving treadedorl ars apposiely Binrsdseltieyiortr seupling ol connace within thee

or ovi dod wi (BORPG SRRt k¥ et R AR R S BIR2h B, o1 nea

by each couplige@ctiofs el by &dhiceupimgf the data resource nmay be provided by
cenenting and/ or otherw se rig‘iﬁdly securing the nodul e acting as the data

resource direct!| yAtgodifias fome et ihel daia esowse ey hedupvidasiby cengeniipRandos WO
02/ 27228 PCT/OM@RA%E?%&%I} securing the module acting as the data resource directly to the '

central area of the coupling.



-5- The foregoing objects, features and advantages of the present

invention, as well as others, will be nore readily apparent;@d\dgﬂ;ﬂ)@{]ﬂ@t ed

fromthe f j drawi ngs, specification and clains. Brj ption
of the Dré’\?ubh%é\’ﬁ% Figure 1 is a vertical schematic ill ustllra @Eagé‘ha wel |
string systemequi pped wth data resources .in the couplings securing the
i ndi vi dual pipe sections of the string '150get her; Figure 1A is a quarter
sectional view illustrating an internally threaded coupling securing two
pi pes toget her wi thheforegoingobieels, canresiandadvantages obtherpresent BvetioBesr
i nvention di sed t e of . the t i 1y Welv]e '
quarter sect s’%ﬂaﬁ% c\’/‘ﬁ%\tﬁ?\,@ﬁ f‘?%gﬁ{:eor%%%yni & eq]rtia\rﬁg a@? I%E?tgeg rfé&# tg%#qlﬁto b pears

when the endsirafingd) epsifivatiad endagimmnced i nto the coupling beyond the optinmum
specified position; Figure 2 is a side elevation of a preferred formof a
castle top containment ring 15 for deploying a data resource within an

internally threadqed cou Iip ;ﬂ:i ure 3 is a f;ront elevation of the
it &f e Drg

cont ai nment ring of “FP b’tﬁse 4 is a‘tcross sectional view taken
al ong thesline 4- Figire Fligyvenidil scHengiic Silftratiofofi dell sirial ajst@n ehibpat r at i ng
a nodified formof a containnment ring of the:present invention equi pped
with nul tipl avithahitateseireesin the coyplinghigsuning the mdividiehpipeisectonsaf fie stiings hi ng of
the ring wthout, displacing the ring fromisi position at the center of a
coupling; i EP%t?% 6 is a front el evation of ‘the contai nment ring of Figure

5, Figure 7 is apgmpsISechiAdtr ¥cAvhdlaken ilhetng ha hiehmlly -threaiedi gur e
6; Figure 8 is a side elevation of a nodified form of the contai nnment ring

of the 25 presepiing seeeting two pipeutagether Ngthat icasilsdtopi contalnmenhringlof yhedi sposed
S I UM MR R R A
? Figure 1B is a quarter sectional view of the containment ring of Figure 1 as it
appears when the ends of the pipe are advanced inffo the coupling beyond the optimum
specified position; | ’
Figure 2 is a side elevation of a preferred f'c_jrm of a castle top containment ring
15  for deploying a data resource within an internally threaded coupling;
Figure 3 is a front elevation of the containment ring of Figure 2;
Figure 4 s a cross sectional view taken along the line 4-4 of Figure 3;
Figure 5 is a side elevation illustrating a rpodiﬁed form of a containment ring
of the present invention equipped with multiple radial circular openings to
20 accommodate axial crushing of the ring without displacing the ring from is position
at the center of a coupling; i
Figure 6 is a front elevation of the containment ring of Figure 5;
Figure 7 is a cross sectional view taken dlong the line 7-7 of Figure 6;
Figure 8 is a side elevation of a modified form of the containment ring of the
25  present invention illustrating aligned circumferentially disposed slots adapted to
absorb end crushing between pipes engaged wiih a coupling;
Figure 9 is a front elevation of the containment ring of Figure 8;
Figure 10 is a cross sectional view taken 'along the line 10-10 of Figure 9;



Figure 10 is a cross sectional view taken along the line 10-10 of Figure 9;
2 8 MAR 2005 WD 02/27228 PCT/ USOL/ 31047 -6 Figure 11 is a sijdg M;?RIZ[]OS

el evationvp({) f}zﬁgéjified formof the containnent ring of t n%%%?ﬁ{;t,

i nvention 1T PO FFat i ng non-aligned, circunf ef ent ially disposed STots

enpl oyed to absorb axial crushing of the ring; Figure 12 is a front

el evation of the containnent ring of Fi'gﬂre 11; 5 Figure 13 is a cross
sectional view taken along the . line 13-13 of /Eiqure 12, Figure 14 is a

S de ol ovatf on of TEROM PactHE GrHFEREBohe BIOHSAHOR s CORRBMER et

i nvention ill ' : ok : ' G e ek: ves for
axi al crush gggtg% S’HSEI%; lfng#{gugﬁén |l§é g‘%%’%&é gvat [ oﬁﬂlg%lgtéfé&\ggdnggﬁgnent
ring of Fi guresmployed td 8bsbitpanisi chfhing ofitheniags Section taken along the |ine
16-16 of Figure 15, Figure 17 is a_side elevation jllustrating a nodified
form.of the cont AiWieA? 1s & irop} clsvationeofiheeemiainmen;sweiob Fimed Bped with ei ght
circunferentially | r: Well r rnption for
t he cont a?nment riﬁr%{r gﬁgsqugggéée?tiﬁngpgﬁggﬁtgpg&g iﬂgénlﬂ%fﬁf eggﬁg@gil%h\ent ring
of Figure 17; 15 [Figuie @4 iSs ide alevdtiondf 3 aeddifivddbroy tievchilimnedliap@ftiee | i ne
19-19 of Figure 18; Figure 20 is a nodifiediformof the contal nment ring
of the preseresephiBygntion illusirating fouricigumtsrantially extendinsmbellows|gseaveadent ed to
absorb axi al . applied to the containment ring;, Figure 21 is a
front el evat iagﬁpérpst{ﬁfé,&ﬁxﬁ ainment ring of Figure 20; 20 Figure 22 is a
cross sectional ViFgiré 2k & sdoelgvatibs of iheoRdndnOfindbRig@edl; Figure 23 is
a quarter sectional view of a nodified formof the present |nvention

enpl oyi nd0a dat a Fimseles awnasieeetion tgkencalengthe ing He-1€ efFigare B ea of an

internally thread coupling, Figure.24 is a guaster. sectional view of a
nodi fied form of F%'r%ﬁéseangde 'ilgw N ! fr W%’g‘fﬁ%&ﬁ&mﬂj %é{;"ch’gg‘BﬁlFé\{e in an
annul ar  dovetiaglof Bie@Ratenf inveritn efuippiomti dight dirdh@fdieltiay extbating BdlloRr em um

t hreaded coupl I ng, . . . )
grooves providing crush absorption for the containment ring;

——

Figure 18 is a side elevation of the containment ring of Figure 17,
15 Figure 19 is a cross sectional view taken along the fine 19-19 of Figure 18;
Figure 20 is a modified form of the containment ring of the present invention
llustrating helically oriented slots adapted to absé:rb axial crush forces applied to the
confainment ring;
Figure 21 is a front elevation of the containment ring of Figure 20;
20 Figure 22 is a cross sectional view taken :‘along the line 22-22 of Figure 21;

" Figure 23 is a quarter sectional view of a modified form of the present
invention employing a data resource connected directly to the central area of an
internally threaded coupling;

Figure 24 is a quarier sectional view of a modified form of the present
25  invention deploying a data resource in an annular dovetail groove formed in a central
internal shoulder of premium threaded coupling’;-.
Figure 24A is an enlarged cross sectional view of the data resource carrier
illustrated in Figure 24;
Figure 25 is a side elevation of a modified data resource for insertion into 2
30 coupling groove having a dovetail groove formed in a central internal shoulder of a

premium threaded c_oupling;



Figure 24A is an enlarged cross sectional view of the data resource carr| er

illustrated in Figure 24; Figure 25 is a side elevation of MARe@U
resource tion into a 30 coupling groove havi ng s%t_lB d‘ﬂgroove
C

formed in a central internal shoulder of a prem umthrea oup ng; 2 8
MAR 2005 WO 02/ 27228 PCT/USQ /31047 -7 Figure 26 is a front el evation of
the carrier illustrated in Figure 25; aftfd Figure 27 is a cross sectional
view taken along the line 27-27 of Figure 26. Description of the

I 'lustrated EnbodiFigend 26 fsiagfusre elevalidniof thatadermilisystealinFigurt 2s;mmds ent

i nvention indicated generally at S. 5 The system S,incl udes_pi pe segnents
or "joints" PI- 5&&9%%’(:15@&@@5996@9%&w9wt@@aplqnaghe’@l&%342?a Fighiei28- st ri ng
of pipe that extends down into the earth for® extracting mnerals or for
ot her purposes. Each;of the couplings C1-C4 is equipped wth a data

resource D1- mséﬂwomm@imﬁst}ﬂtgrmm@ddmeﬁﬁecific to the coupl ing with
which it is associated. Thus, D nmay contain information indicati ng that it
n

is 10 associ at ed \E/lguhe h:llypté@trsssa@ys(tmpfﬁhngre@ntawenmmducarpéa@rtsﬂmrller@t g pi pe

sections 1.and r. that i.t_qccupies. & hin the
string orsi s MBcuvEm Sundhgh dipe SPEPENER: “GIRSPING CERRbLEpRUNE'
Addi ti onal Iy coiyfling$ TALES R0 rfSﬁﬁradstﬂa%tomuﬁewa@t SfterfdRUPWR Gntot 1NE eafthl By Of
pi pe, the type of "end connection e netall ur% of the conponents

connecting tekwachipg mindrals ngfqrcgberrpgrgosess Eaeh bf the couplings CiFG4 iswauipped rray be
contained within the data sour

oo eot o i 320 retats TRpH TRE oG dorrtion Spoh e 1 RSP E iy

el ectric wreyHiding 1%0(:1%%3‘ Slq*hﬁé/ B¢ h&L cdiehif GRTOMMbGR Bfticating Akahit ‘ishe
electric wire line with the i'nstrurent | ‘to di splay the Tnformation

obt ai ned IBy tamcuattétmm'emﬁc Eoupiing K4 od dhabit isesourctieg pipt sedoins BHgndRe

i nstrunent Comn.lnlc e Wth 1 ta reSO rce .and au nt or alter
Lhet o rat COMALE AeSiPirad Sprtis lobhdowiin e Siinaor Racrl  enat BEHERE 1 of
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I f desired, be contal ned 1 ntern yW|t I nTeac
type of pipe, the type of end connection, the metallurgy of the components connecting
the well string together, as well as other information, may be contained within the data
15  resource D1-D4.

The data resources D1-D4 communicate with an instrument I suspended in the
string of pipe by an electric wire line EWL. A display device DD communicates
through the electric wire line EWL with the instrument 1 to display the information
obtained by the instrument 1 from the data resource. If desired, the instrument I may

20  communicate with the data resource and augment or alter the information contained
in the resource, Additionally, the power for driving the data resources D1-D4 may
be provided by the instrument I or, if desired, may be contained internally within each
of the data resources D1-D4.

The present invention is directed to the methods and means for affixing the

25  dataresources within the coupling whereby each data resource is protected during the
assembly of the pipe sections into the couplmg and whereby the data resource is
effectively able to communicate with the mstrument 1 from its deployed position
within the coupling. Placement of a data resource within a coupling, the specific
information contained in the data resource and tﬁg process of communicating with the

30  individual data resource elements are not, per se, a part of the present invention.



of the data resources DI-D4. The present invention is dire
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resource 'elenment by providing a controlled " crushing of the contai nnent
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containnent r.ing is indicated gener at 10|nF ure A. The r 10 is
o asod 155y i, Eopefit S o hE dite Yositrod Rlegtent by Provifina de P PEE 13 ang
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15  between the ends 11 and 12 of externally threaded pipes 13 and 14, respectively. The
pin of the pipe 13 is equipped with threads 16 formed along the external surface of the
pipe adjacent the end 11. Similarly threads 17 are formed on the external end surface
of the pin of the pipe 14. A coupling 18 is provided with internal threads 19 that
engage the threads 16 and 17 and secure the two pipes 13 and 14 together.

20 As may be seen by joint reference to Figures 1A, 1B, and 2, two radial bores
20 extend through the retention ring 10 to be e,r,inployed with a placement tool (not
illustrated) for threading the retention ring through the coupling to the exact center
of the coupling into the position illustrated in F%gures 1A and 1B. A receptacle 21
indicated in broken lines along the outer surface‘. of the retention ring 10 receives a

25  data communication component or “data modul:é” 22 also depicted in broken lines.
The module 22 may be a miniature transmitter/receiver or some form of active or
passive recording medium that carries specific information relative to the coupling 18
and its associated environment. The module 2'2 connects electrically with a loop
antenna 23 indicated in broken lines carried in a circumferential groove 24 formed

30  along the external surface of a ring body 25. .+
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15  connection equipped with eight round threads. fI‘he pipes 13 and 14 are illustrated
“madeup,” 1.e. threadably engaged, to an acceptable API position within the coupling
18. "
The recommended API procedure for securing together eight round threads
requires that the ends 11 and 12 of the pipe must bé made up into the coupling within

20  a defined distance from the adjacent end of the “J” dimension of the coupling. In
many API sizes, the J dimension is the center 1" space of the coupling and the
tolerance for the pipe end is +%4" from the end of the J dlmensmn Thus, when
properly made up with the API coupling, the pipe ends 11 and 12 may not be closer
together than 12" and may not be spaced further apart than 114",

25 The retention ring 10 is dimensioned so that the space occupied by the ring
body 25 and the fully deflected fingers 26 and 27-(caused by advancément of the pins
into the box) will occupy the minimum allowed space at an acceptable APl approved
connection position. ‘With both pins made up into their maximum permitted
penetrating position, theé remaining space between the two pipe ends for a connection

30  that is within the APl specification is %4”. Accordingly, the retention ring body 25
and the fingers 26 and 27 are sized to allow the ﬁngers to be fully deflected against



"made up," i.e. threadably engaged, to an acceptable APl position within
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difference is
15 their make up thus accounting for the different direction of deflection of the fingers.

1t may also be appreciated by reference to Figure 1B that the lengths of the fingers 26
and 27 are such that their crests do not engage the base of an adjacent finger when the
fingers are fully deflected against the ring body 25. This feature permits the collapsed
form of the retention ring to occupy a smaller axial dimension within the coupling,
20 The containment ring 10 may be | constructed of a polymer of
polytetrafluoroethylene, such as Teflon® or other suitable material. The material of
the ring 10 is preferably such that it may withstand the well environment and does not
hamper the electronic transfer of data to and from the data module. The containment
ring may be machined or cast from a suitable material. The data module 22 may be
25 cemented into the receptacle 21 or otherwise suitabiy held in place during the
positioning of the ring within the coupling. The loop antenna 23 may be routed
around the circular bores 20 to keep the bore fully open to receive the drive pins (not
illustrated) from the placement tool used to position the ring within the coupling.
Throughout the description that follows, similar reference characters depict
30  similar or equivalent structure and compositions in the various embodiments. The

equivalent or similar structures for different embodiments are identified by reference



to the greater penetration of the pipe 13 into the coupling. As may be
noted by reference to Figure 1B, the fingers 26 and 27 are @anMAﬁ 2005

di fferent di Lons. The pipes 13 and 14 are rotated in
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t he constructy f ' | nents are simlar
or equival en\%b@ﬂleggféﬁﬁ%@i%ﬁ%ﬁ%@gg&kg%@éﬁ@ﬁ?féﬁﬁﬁgoﬁ%t rates a nodified
form of the contailaneetthe icostalnfttne sihgd 109 etiradded intd pfsitibhOntolR dehteg 110

i ncludes a circunferentially exgendi_;f? recess 121 for holding a data
nodul e. The rlpgRiion pha thyeasied icoprling astndiented wish therembediment ghlizvoes Idndei t her

si de 15  The threads 128 on the ring body 125 are adapted to engage the internal threads of
the coupling to secure the ring to the central area of the coupling and hold it in place
against axially directed displacement forces. :
When the pipe ends are made up into the"c;oupling, the ends of the pipe engage
the end faces of the rims 126 and 127 if the p:ipe is advanced beyond the J area
20  dimension, The relative size of the boreholes 126a, 127a and the axial dimensions of
the rims 126, 127 as well as the axial length of the body 125 cooperate so that the ring
110 may be crushed to a total axial dimension less than the spacing between the two
pipe ends when the pipe ends are at the penetratibn extremes of the tolerance for their
API make up. : ’
25 Figures 8-10 illustrate yet another modiﬁg:ation of the containment ring of the
present invention indicated generally at 210.- The containment ring includes a
receptacle 221 employed to receive and protect a radio transmitter/receiver or ather
data module. An annular groove 224 extending around a ring body 225 is employed
to contain and protect an antenna or other functional component of the data module.
30 The containment ring 210 is provided \g_Vi,fh circumferentially extending slots

226a formed in one axial rim 226 of the ring bod&. Circumferentially extending slots



of circunferentially disposed threads 128. Miultiple, radially extending
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for 15 Figures 14-16 illustrate a modified form of the data resource of the present

a recess

invention configured as a containment ring indicated generally at 410. The
containment ring 410 is similar to the containment rings previously described with the
exception that the crush structure of the containment ring 410 is provided by bellows-
type annular grooves in the rims 426 and 427 of'the containment ring. The bellows

20 grooves are exemplified by the grooves 426a, 426b, 426¢ and 426d in the rim 426 of
the containment ring. When the ends of a pipe engage the rim 426 of the containment
ring 410, the bellows grooves accommodate gl_l_axial collapse of the rim 426 to
prevent the containment ring 410 from bein.g' displaced and to protect a data
communicating device carried in the receptacle 421.

25 Figures 17-19 illustrate a modified form,.lof the data resource of the present
invention embodied as a containment ring indicated generally at 510. The
containment ring 510 is similar to the containment ring 410 illustrated in Figure 14
with the exception that additional bellows grooves have been added to make the ring
less stiff and thus more easily collapsed.

30 Figure 20 illustrates a modified form qf-the data resource of the present

~ invention in the embodiment of a containment ring indicated generally at 610. The

i
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engagenent with the internal threads of the coupling with which the .
containnment ring is to be enployed. 5 The alignnent of the sl t Uﬂﬁd
227a i s s%&:&lﬁgzgo provide a controlled crushing resist §0 ﬁﬁl
engagenent 0 e ends of the containnment ring by the ends glpe bei ng
made up into a coupling containing the rgng. ~Figures 11-13 illustrate a
nodi fied formof the data resource of t'ﬂ " present invention indicated .
general ly by the.containpgpnt rin 10, The enhodipent of 10 Figures 11-13
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the present i1nventionin e contai n at ed
gener al | ¥5 at réir0or althernial SetfipR B0 ih as Riton®, or other suitable material. An antenna

723 comprises a part of the data module and is electrically secured to the

communication device 722. The cement body 725 extends axially less than one-half

of the coupling J dimension. As thus deployed within the coupling 18, the data

resource 710 is protected from being crushed by the ends 11 and 12 of the pipes 13

20 and 14 so long as the pipe is made up within API tolerance. The cement body 725

may be made of any suitable material that is compatible with use in a well environment

and functions to securely retain the device 722 and antenna 723 at the appropriate
location within the metal coupling. ' '

The information resource 710 is construct‘c:d within the coupling 18 by placing

25  the transmitter 722 along the center line of the cbupling and applying layers of the

cement coating over the transmitter and antenna 723. The éement bonds the

transmitter and antenna to the internal threaded sérf‘ace of'the coupling 18. The radial

depth of the cement body 725 may be approxi_ma}ely the same as the radial thickness

of the pipe made up into the coupling to reduce turbulent flow through the pipe and

30  coupling.
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210 and 310 illustrated previously with the exception thap §RdAR 2005
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a speci fic cowuptdterhgenechllyiap@10 dondse irad premivhithrendePSouplihg sivigs € sendratrodi f i ed
formof the dgtaI resource of %h@ﬁprgse t 10 invention indicated in the
embodi ment  ofSQUId RIS Enadeed by tiica remihHresded gins delddpasther byithg 10, A

transnitter Qhupldaem GRS fRcdAha e SAHESR IRALLE 1A% apBliobid\Bline

sui tabl e i nformation conmmuri cat1 ng nmechani evi ce, n position
al ong the3 cdwokefitegra joinit pipe comeplidnsght Batrytha bor ferniedristegratly arthbesty 725.
The body 725 i f.ormed by the applications of multiple successive coatings
of an uItraviocgl%lﬁplﬁ%iqcU‘é‘f:ed 15 resin or a thermal setting resin such as

Riton(r), or ot heﬁ‘gﬁﬂbﬁt@*ﬁhﬁn{?ﬁgg 1:034 illumteagfsﬁgﬁpﬁf\g C%%ﬁirilingosrgﬁlgar t of

the data npodule and i's electr secure vi ce
722. The cendoimedodihiv2cdntekitenidsr sd8bdbinyed irtemallpafa onplihgB (8. Mpe pihe

coupling J dinensj.on. t hus dep] oyed within the coupling 18, the data
resource 710 855”&1%"[“@6‘? adablireseivagwihindhrsrupling RiS. d n%!l!'e%dwlﬁﬁmbf t he

pi pes 1380 | i rmq eyl ) ce. The
cement bégy ?ggaﬂ&ngijp%téygggg&o#%g%% egﬁat‘g)gl e ms?k4 g‘?‘lwg{l&i %é’ff nlknsegg%fﬁ%a i bl e

Wi th use in o eepremamyibreadsePioperanskehp 6fthe pinsent o8 I3emidiBel withehedouphde devi ce
722 and ant enng 723 aij the appropriate |ocation wthin the net aF coupl i ng.
The i nf or mat ihIeEEe the pinends §1d agd RL2 tosageae and bearageing thejnismahipouldeny
placing 25 ghg transmtter 722 along the center line of the coupling and
applying layers of the cenent coating over the transmtter and antenna

723. The cenent basdestiseen i Figurs ZMA[ the cafilér dng 8M0& providbewitRta&lovadilt hr eaded
surface E% t he cggpl ing | S. The radial, depth of the cement body 725 may
be appr ox? mafP§e PREY §25eP agemenb of haicatricr Hng kmthsslovelail groove protects the

data resource from damage. The dovetail fit between the body 825 of the carrier ring

and the shoulder slot 818a keeps the ring locked in the slot. An antenna 824 for the

date resource is carried in a groove 825a formed in the ring body 825, The carrier

ring 810 is constructed of a material with sufficient flexibility so that the ring body 25

20 may be resiliently colfapsed toward the groove é'ZSa as the ring is inserted into the

dovetail shoulder groove 818a. Once the compregéed body 825 is received within the

groove 818a, the resiliency of the body restores tﬁe ring to its fully expanded shape
illustrated in Figure 24, )

Figures 25-27 illustrate a carrier ring indicated generally at 910 employed for

25  insertion into a dovetail cross-sectional groove fdrmed in the external shoulder of the

premium threaded coupling. The ring 910 is con.ﬁgurecl as an annular ring body 925

having an annular internal groove 924 formed aloi)g its outer circumferential surface,

A data resource 22 is deployed in a circumferentially extending recess formed in the

body 925 while a communications antenna 23 is deployed circumferentially within the

30  groove 924, S



of the pipe nmade up into the coupling to reduce turbulent flow through the
pi pe and 30 coupling. 2 8 MAR 2005 WD 02/27228 PCT/ US01/ 31 Fiﬁnge
24 iIIust%ﬁzﬂﬁformof the carrier ring of the present iﬂ%1 "7

i ndi cated generally at 810 for use in a prem umthreaded co I'ng having a
central shoul der that is engaged by thg%gnds of prem um threaded pins
hel d together by the coupling. It will be appreciated that the design of

Figure 24 is also | s i 0i .Dj
connections that hgi\?%%]ﬁg%l%ia 8 %’ prgféi&?]g%g Sjg?‘%l@dgaf%@ﬁlelé g'!ﬁtgli mgéf’&??{gmﬁ i pe
section, The ofthe body@2stallownthedby tsbé felnpsiatigceNhpdédmaany foMiiseitbnantgovet ai |

groove 818a fornmed within a central shoulder 818b fornmed internally of a
coupl i ng 818.thebEE A8 813 and 814 are threadably received within the

coupl i ng 818. the ' d, 10,817 and box t.hreads. sych as 819
are of a non APl cgvrll] Fég Eeg‘f?r?egine%;sbg) H@'{%ﬂﬁ% he Rresshy inyentiop lﬁé%ﬁ?'bﬁl”r'ﬁmt"t‘ﬁpeads.
Proper makeupdeiil, itie agparent (s mddificaishs3hd addpidlichd 8f he pRetRed erﬁ@éﬁiirﬁ uires

the pin ends 811 and 812 to _engage and bear against the internal shoul der
818b. As bestWHkessus 9 thpsgpkibled iythe atfe Howaver it 1s tnbe &pessly updersiogddhati t h a

dovetail - 15 . 825, enent of .the carrier ringJp the dovetai
groove prot ec@ﬁﬁ%’%gﬂémré@oﬁg %@?%ﬁﬁedﬁ%tﬁﬁghe Ll QFlgoétF? PEFE#een t he
body 825 of tifeertiahik edt foritlnfh thaRdllowigs &iial! der sl ot 818a keeps the ring

| ocked ,in the slot. An antenna 824 for the date resource is carried in a
groove 825a fornmed in the ring body 825. The-carrier ring 810 is
constructed of a material with sufficient flexibility so that the ring body
25 20 may be resiliently collapsed toward the groove 825a as the ring is
inserted into the dovetail shoul der groove 818a. Once the conpressed body
825 is received within the groove 818a, the resiliency of the body
restores the ring to its fully expanded shape illustrated in Figure 24.
Figures 25-27 illustrate a carrier ring indicated generally at 910 enpl oyed
for 25 insertion into a dovetail cross-sectional groove forned in. the
external shoul der of the




prem um t hreaded coupling. The ring 910 is configured as an annular ring
body 925 having an annul ar internal groove 924 formed along its outer
circunferential surface. A data resource 22 is deployed in
circunferentially extending recess forned in the body 925 \AA?J&EWR 2005
connuqbggyhgns antenna 23 is deployed circunferentially within the 30

gr oove .2 8 MAR 2005 WO 02/ 27228 PCT/ US01/ 31047 -15 A radially reduced
area or notch 925a provided along the outer circunference of the body 925
al l ows the body £8 #H®A8HP&alFPPYIES|  £5&e desoRuraithiny gr threpsled t P8R i nt o

the box groove. Wile a preferred enbodi ment of the present invention has
been i¢dupbng.zoewising: 5 detail, it is apparent that nodifications and
adaptations of the preferred enbodinment wll occur to those skilled in the
-art. Howevean amtuldrsconGidecrsxpigebstiyg undansihobody hath a sewial madi dndcat i ons and
adaptations are within the spirit and scope of the present invention as

set f offifAlly Nett&igall eirddibeR@tial 3hFFremén shiRc20@ptddl &) Mepagelan AftcARPar at us
for deploying a data resource within a threaded pi pe coupling, conprising:

an angﬂh? 'ﬂﬁﬁﬁ%, i I .an annul ar body with a central axis and
a rada yggg%g%na ﬁ@%%%?ggéh?%%l engagenent surface adapted to engage
an i nternal tructure of an internally. threaded couplipng;, a data
communi cat | bR EERE e trReperl A dn AaPATALRY il d 2 cr ushabl e
structure extending axially fromsaid annul ar body for protecting said
data comurd e3Eha HoKPER eHendipg axigly fiopy sqidaamdadody fethpratscting 68d exert ed
by a threaded pipe pin that nmay be engaged in a coupling containing said
cont ai date pmmumg;ation aiodiponershfibine axie iy amparteds efuslying efoeass eakefted byt e gr oup
consisting of defornmable fingers; nultiple, radially extending bores in
sai d ahrdabed pipedyin tigit medynbeegmabedilid ¥ colysiing dopkaimidg ishid @atapehedt dign of said
annul ar body; one or nore bellows grooves fornmed in standoff rins;

said crushable structure being selected from the group consisting of deformable fingers;

multiple, radially extending bores in said annular body; circumferentially slots formed in
an axial rim of said annular body; one or more bellows grooves formed in standoff rims;
or layered coatings of bonding material overlying said data communication component

and extending axially away from said data communication component.

2. The apparatus of Claim 1, wherein said containment ring is combined with
a threaded pipe coupling.
3. The apparatus as defined in Claim 1, wherein said containment ring is

disposed substantially midway between first and second axial ends of said coupling.
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or layered coatings of bonding material overlying said data communi cati on
conmponent and extending axially away from said data conmunication -
conponent. 2. The apparatus of Claim 1, wherein said contai nr}?eﬁt KfrARgZE]@ﬁ
combined with a threaded pipe coupling. 3. The apparatus as defined in

Caiml, whgrein ﬁé‘%@g&@%%ﬁ@aﬂ& ! Qe Qi'dsQi‘P %Ei‘eFeHﬁglt nggs ﬁ}{ml:‘?lém d""ay'

bet ween first an axlal” ends’ of “sal d coup 005

The apparatus. of Caim.l C|rcum‘eret| ot in said

st ando%%“&i’%mésr Fedsn: %1@5&25‘“8?&5@%?@ Litivg) foyeacq) of E?rvér Iy, "é&’@ht%& her for
redu0|ng the stiffness of said crushable structure. 5. The apparatus of

C ai m g ﬁF‘iﬁ?Pf}%‘l‘d%ﬁlﬁb iRl i cal |y oriented and circunferentially
aligned circunferential slots in said standoff rins. 6. The apparatus of
Claim1l1, wherein said standoff rinms include nultiple bellows grooves. 7. A
system for deploying data resources in a string of multiple pipe sections

wher ei n sai d. pi pghseppans of €lsianneduakert agepdwie hylicallyt bftsed nher nal |y
threaded pipe couplings and wherein each of said couplings secures

t oget hgfrei@iferthtiSINANi kd CumRHNARNING id M EALRDIYiAE sections having threads
that are oppositely rotated relative to said coupling to connect within

sai d coupling whereby an annular area is provided within each said
coupl i ng betmeen axi al ends of pipe sections joined by each coupling are

further ris an a us f.or .depl oyi.n t.a resoyrce mnthln a
t hr eaded pi gg coEBglaﬁﬁara lgﬁnhg} t"ﬂ@r‘%bﬁéflagﬂ% “@Sa‘i“ﬁ%“ge ntiRiRe system
of Caim?7, wherein each of sal d annul ar contai nnent rings conprises an
annul apel TGP¥H a central axis and a radially external engagenent surface
adapted to engage an internal structure of the internally threaded. coupling
“wWithin which said containnent ring is carried. 17 2 8 MAR 2005 9. The
systemas defined in Claim?7, wherein said crushable structure in each
7. A system for deploying data resources in a string of multiple pipe sections

wherein said pipe sections are connected together by multiple internally threaded pipe

couplings and whereinl cach of said couplings secures together axial ends of two

adjoining threaded pipe sections having threads that are oppositely rotated relative to said

coupling to connect within said coupling whereby an annular area is provided within each

said coupling between axial ends of pipe sections joined by each coupling are further

comprising an apparatus for deploying a data resource within a threaded pipe coupling

comprising the apparatus of Claim 1.

8. The system of Claim 7, wherein each of said annular containment rings
comprises an annular body with a central axis and a radially external engagement surface
adapted to engage an internal structure of the internally threaded coupling within which

said containment ring is carried.
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of said containnent rings extends axially fromsaid first and second,
opposed axial ends of said annular body. 10. The systemof Caim7,
wherein said crushable structure in each of said contai nmen:%rg ?MARTPZQ[E
conprises one or nore bellows grooves fornmed in standoff

system as defined in CQaim7, wherein said external engagenment surface on
each of said containnent ri ngs conprises threads adapted to mate with

t hr eads t he-¢couplin id.contain LS C rrled
15 “The system of T e %hm%ﬂ EHiSh ot P 2R i i gl

di spose ubst anti al .l m d tween axi al ends of each of the coupllngs
Wi tﬁi nO\fdnm@ [FORIZIEReNE HRESHTXY tax i grons said firsted sgeondrpepasgd peidl 1dsql ai m 7,
wherein said crushable structure in each of said containment rings

conpr i oésaidjatmardloiy fingers. 14. The systemof Claim 7, wherein said
crushabl e structure in each of said containnment rings conprises radially
perforated standoff rins. 18

10.  The system of Claim 7, wherein said crushable structure in each of said

containment rings comprises one or more bellows grooves formed in standoff rims.

11.  The system as defined in Claim 7, wherein said external engagement
surface on each of said containment rings comprises threads adapted to mate with threads

and the coupling within which said containment ring is carried.
12.  The system of Claim 7, wherein each of said containment rings is disposed
substantially midway between axial ends of each of the couplings within which said

containment ring is carried.

13.  The system of Claim 7, wherein said crushable structure in each of said

containment rings comprises deformable fingers.

14. The system of Claim 7, wherein said crushable structure in each of said

containment rings comprises radially perforated standoff rims.
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