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TECHNI CAL FI ELD The present inventions relate to sand-control apparatus for
use in subterranean wells, and in particular contenplate inproved

mechani cal apparatus for attaching a sand-control screen jacket assenbly

to a base pipe and nethods of using the sanme. BACKGROUND OF THE | NVENTI ONS
The control of the novenent of sand and gravel into a well bore has been

the subject of nuch i MRHBEEREIABKEIEASSE YEONNECTIBISL Y. The
introduction of sand or  graxgin Mgﬂ_'égg wﬁgmésﬁqﬂgonly occurs under
I'ntrodu 0

certain well conditions. The ction esé materials into the well
commonl y causes probl ens includin b | erosi on. There have

t heref ore been nunerous attenpts ?Tﬁ% S@ghpq?ﬁg i ntroduction of sand and
gravel into the production stream A common nethod to prevent the

i ntroduction off hedasemdnyeniipes relate t9 prRND-EPEERl @PPafatds frmeasupiranean

procedure known as gravel packing. In general, this involves placing.a
sel ect ed wails, and gn gaslictilan contempiateuimprowgshewchanigek appar@tyge forhaltachingh@ a
base pipe introduced into the wellbore for that purpose. The base pipe
cont ai ns s@sd-tontabli stnserdjpekghaskerablaitd ebase pipef and dethadd dfovsingtie sdreebase
pi pe while excluding other material. A sand-control screen is commonly

used in conjunction with aBACICGROWPND GF THEDINYENTIGNS sized screen is
commonly fornmed into a jacket and w apped : :

The control of the movement of sand and gravel into a well bore has been the
subject of much importance in the oil production industry. The introduction of sand or
gravel into the wellbore commonly occurs under certain well conditions. The
introduction of these materials into the well commonly causes problems inciuding
plugging and erosion. There have therefore been numerous attempts to prevent the
introduction of sand and gravel into the production stream.

A common method to prevent the introduction of sand and grave! into the
production stream has been a procedure knowﬁ as gravel packing. In general, this
involves placing a selected sand or gravel into the annular space between the wellbore
and a base pipe introduced into the wellbore for that purpose. The base pipe contains
perforations designed to allow well fluids to flow into the base pipe while excluding
other material. A sand-control screen is commonly used in conjunction with a base
pipe. An appropriately sized screen is commonly formed into a jacket and wrapped
around the oufside of the base pipe to prevent the entry of sand. Exemplary apparatus
and methods of connecting a sand-control screen jacket assembly to a base pipe are
disclosed in United States patent Number 5,931,232, which is assigned to this

assignee and is incorporated herein for all purposes by this reference thereto.

One method of enhancing production in a well using a sand-control screen

jacket assémbly includes causing the radial ‘expansion of the base pipe and
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around the outside of the base pipe to prevent the entry of sand. Exen%?ary

apparatus and nethods of connecting a sand-control screen jacket assenbly
to a base pipe are disclosed in United States patent Nunmber 5,931, 232,
which is assigned to this assignee and is incorporated herein for al
purposes by this reference thereto. Qw_nethod of enhancing production in a
wel | using a sand-control screen jacket assenbly includes causing the

radi al expansion of the hase pi a - 2= I i

| acket suBanEsposTardundtr eheBuARY deuiThafdh e SURRRLRY 0| Br5ae

pi pe. The radial expansion of the scrfeen ] acket, a]%?enbl ﬁ_‘b?nd ajgag pi.pe.is
known t thechase ripe.elTaec@ditrexpeagion af theSererguaCcE asseihan epﬁ'ﬁ% "Bind
the screen jacket assenbly. Since the base pi ge is concentrically enclosed
by the reswRRojcatketa relstedndiirinkagken tiee Fength af bettphedmsedeipe Ansithesarern
base pi pe necessarily causes greater expansion in the base pipe than in

the sureuadhagersBheesincectuet basspipel i¥ conentrieapadtioged bytthe drasen jHopet
undergoes a greater contraction in length relative to the screen jacket

asserb| éSSa%Tmhi)%e%éfﬁEEHéﬁigél R 5 Heﬂ)lﬁg&g hn GRESsePpifel RBBeSSHHYy d8uses

crackin juanctron between the screen jacket assenbly and the base

pipe and can lead to.t I .nt roductj o f, . i

pr oduct 9GRS FRRATSIP " Bget%eafm&ee%ﬁt' ott@%lgpg&%éﬁ §\¥\nlee!teﬁ' tﬁgellt %ﬁegglalgt i on
of sand and gravel into the production stream a need .e>1i Stt% for. ap rat us
and et Godespeadinghh ghabase pite URERTERRS Sfredien GORBAEHA IRt TsiRgY u‘g al |y
moveabl e connection between a sand- control screen jacket assenbly and a
base pi pereeSjabket assembelyi ohhig difierentipk ehanggdin length causes problemssuch as

cracking at the junction between the screen jacket assembly and the base pipe and
can lead to the introduction of sand and gravel into the production stream.

Due to the aforementioned problems with the introduction of sand and gravel
into the production stream, a need exists for apparatus and methods providing a robust
mechanical sand-controlling, longitudinally moveable connection between a sand-
control screen jacket assembly and a base pipe. Such a connection should withstand
downhole production conditions including radial expansion and the related differential
longitudinal contraction of the base pipe and sand-contro! screen jacket assembly.

SUMMARY OF THE INVENTIONS

In general, the inventions provide apparatus and methods for connecting a
sand-control screen jacket assembly to a base pipe while providing for longitudinal
movement of the screen jacket assembly relative to the base pipe.

The apparatus employs a substantially tubular screen jacket assembly having a
first ring affixed to at least one end. A second ring is affixed to the outer surface of the

base pipe of the screen jacket assembly wherein the first and second rings have sand-

controliingly overlapping portiohs defining a longitudinally movable joint. The joint has
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downhol e production conditions including radial expansion and the rel ated
differential |ongitudinal contraction of the base pipe and sand-control
screen jacket assenbly. SUVMMARY OF THE | NVENTIONS In general, the

i nventions provide apparatus and nethods for connecting a sand-control
screen jacket assenbly to a base pipe.ghile providing for |ongitudinal
novenment of the screen jacket assenbly relative to the base pipe. The

appar at us enpl.oys sypstant i T yb C ' I V| a
rrot rimgtal ke BG: o uEh it B RanSECRR KR Sl 35EBMY Mg upen
outer surface of the base pipe of the screen jacket assenb rein the
firet amtesgdsite poRgbIReoEOSRIHIRELAERIRIoRGY YR oaePSRIIE pof PEsRePe
defining a longitudinally novable joint. The joint has 3c' APR 2004 -3- a
stop i nt egr al Asddrdinghts @ner lappting’ foe tinvertiast thesior reampiess 8cBivdIRY s,
which prevents the possibility of |ongitudinal separation of the screen

shroud aBdlasAd iﬁPP@breA@C@’Mi sl irotheneespenthod oobrlapEng poetnsoaf theefist apd
conprises a plurality of correspondi'-ng screws and slots in the respective
overlap%igg QQ%EEOHS of the first and second rings. According to another
aspect FCYRE T vention, the stop conprises correspondingly opposed

surfaces of t,%&&@@;g@-ﬂ ;ﬁggﬁeﬁl }%@%@? @fr%é’”ﬁn%ntbﬂ? ftﬁéststo;fm@oﬁﬁﬁ.%egd

rings. Accor the invention, the ring affixe

tothe b [ ' ttached I it f f
sgr ewg_ c%?reesggﬁgingiysogpogecd esurt%)éeg df thr:,'arelspE\fctR/e o@ésﬁaeprbefrqgf p%&‘l?%ségf a8 first

and second rings.

According to yet another aspect of the invention, the ring affixed to the base pipe
is attached by a plurality of fasteners such as set screws.

According to still other aspects of the invention, the screen jacket assembly has
one or more longitudinally deformable pleats or slots.

According to another aspect of the invention, the screen jacket assembly has
one or more radially expandable pleats.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are incorporated into and form a part of the
specification to illustrate several examples of the present inventions. These drawings
together with the description serve to explain the principals of the inventions. The
drawings are only for the purpose of illustrating preferred and alternative examples of
how the inventions can be made and used and are not to be construed as limiting the
inventions to only the illustrated and described examples. The various advantages and

features of the present inventions will be apparent from a consideration of the drawings

in which:




According to still other aspects of the invention, the screen jacket
assenbly has one or nore longitudinally deformable pleats or slots.
Accordi ng to anot her aspect of the invention, the screen jacket assenbly
has one or nore radially expandabl e pleats. BRI EF DESCRI PTI ON OF THE

DRAW NGS The acconpanying draw ngs aregi.ncorporated into and forma part of
the specification to illustrate several exanples of the present

i nventions. raw ngs . ogethe .10 | R in
the pri nci palFdCBIRENGH AiehlSRE e blchidhy 2oL BrpHen ol pefesnieBidl 0,
illustrating preferred and alternative exanples of how the inventions can
be made aamgeme&hanmaayﬁ@m%teﬁéocﬁ)ﬂ%%@ B®& as linmiting the inventions to
only the illustrated and described exanples. The various advantages and
features of tFIGURE<®ista closentp omgitudinal beosspestional viewafanothei e@mpledd of
the drawings in which: '"~() APR 2054 -4- FIGURE 1 is a |ongitudinal

cross- S%gtérﬁﬁééigﬂérﬁ%fg san@-RBAEIreon jsukeeassérablyatedsatoalyycorewtied tag| y
connected to a base pipe; FIGURE 2 is a close-up |ongitudinal

cross-sectional. view of anot her exanple of an enbodi ment of a sand-control
screen ﬁﬁﬁ?@f dssenbly mechanically connected to a base pipe; FIGURE 3 is

a close-up | i inal cross-sectio | . I an
enbodi ment oﬁ%@%’g&-'ﬁ @n@?ﬁ?’“@?@@hu{ﬁg%Ig\éégéggé)%}%ﬁ%ivﬁe%%%t & glpmmceg(ﬁ M2 ed
to of an embodiment of a sand-control screen jacket assembly mechanically connected to

a base pipe;

FIGURE 4 is a close-up longitudinal cross-sectional view of still another example
of an embodiment of a sand-control screen jacket assembly mechanicaily connected to
a base pipe;

FIGURE 5 is a close-up longitudinal cross-sectional view of an example of an
embodiment of a sand-control screen jacket assembly mechanically connected to a
base pipe;

FIGURE 6 is a close-up longitudinal cross-sectional view of an example of an
embodiment of a sand-control screen jacket assembly mechanically connected to a
base pipe;

FIGURE 6A is a transverse cross-sectional view taken along line A-A of Figure

FIGURE 6B is a transverse cross-sectional view taken along line B-B of Figure
6; FIGURE 7 is a close-up longitudinal cross-sectional view of an example of

another embodiment of a sand-control screen jacket assembly connected to a base

pipe.
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a base pipe; FIGURE 4 is a close-up longitudinal cross-sectional view éP APR 2004
still another exanple of an enbodi nent of a sand-control screen jacket
assenbly mechanically connected to a base pipe; FIGURE 5 is a cl ose-up

| ongi tudi nal cross-sectional view of an exanple of an enbodi nent of a
sand-control screen jacket assenbly neghanically connected to a base pipe;
FIGURE 6 is a close-up | ongitudinal cross-sectional view of an exanpl e of

an enbodi nerpée%.gegSgga-efcqg%égggﬁﬁ@nglag.%%%-s%%ﬁsna' YieWPoha ehiple of

connected to ransver se cross-sectional view

taken along line A-A of Figure 6; FI GURE 6B.i transverse cross-segtional
vi ew t akeathargrgboedineent- ¢f arsandgerndro écrfﬁfrtiﬁiﬁ%ega?%e@% |8‘%’é’1‘?$e$§ﬂgaf ﬁéﬁ‘? nal
cross-sectional view of an exanple of another enbodi nrent of a sand-control
screen piggket assenbly connected to a base pipe, 3c APR 2004 -5- FIGURE 8
I's a close-up longitudinal cross-sectional view of an exanple of another

enbodi nent off @ UFEND GOTH 'chdsesap aongitiiikalt crassaebtiynal ovieec bEdint examples ef
pipe. FIGURE 9 is a close-up |ongitudinal cross-sectional view of an

exanpl e 0f 4 or embodiment of a sand-control screen jacket assembly connected to a base
pipe.
DETAILED DESCRIPTION
The present inventions are described by reference to drawings showing one or
more examples of how the inventions can be made and used. In these drawings,

reference characters are used throughout the several views to indicate like or

corresponding parts.

In the description which follows, like or corresponding parts are rmarked
throughout the specification and drawings with the same reference numerals,
respectively. The drawings are not necessarily to scale and the proportions of certain
parts have been exaggerated to better illustrate details and features of the invention. In
the following description, the terms “upper,” "upward," "lower," "below," downhole",
"longitudinally” and the like, as used herein, shali mean in relation to the bottom, or
furth'est extent of, the surrounding wellbore even though the wellbore or portions of it
may be deviated or horizontal. Correspondingly, the "transverse” or “radial” orientation
shall mean the orientation perpendicular to the longitudinal orientation. “Longitudinally
moveable”, in particular, means movement with a Ionéitudinal component, although a
transverse compoﬁent may be present as well. In the discussion which follows

generally cylindrical well, pipe and tube components are assumed unless expressed

otherwise. The term “sand-control” used herein means the exclusion of particles larger
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anot her enbodi nent of a sand-control screen jacket assenbly connected to a
base pipe. DETAILED DESCRI PTI ON The present inventions are described by
reference to drawi ngs showi ng one or nore exanples of how the inventions

can be made and used. In these drawings, reference characters are used

t hroughout the several views to indicage Iike or corresponding parts. In

the description which follows, |ike or corresponding parts are marked

h h h f dd h h . I
S poct eIy sTRdon AR AGIHER St BECs T e T Sh: FRERIIHERE, one

of certain parts have been exaggerated to better illustrate details and
feat ur esr afcmhteiniat'memarenf. I n t he foI | owi ng descri ption, the terms
“upper,” "upward," "lower," "below " downhole" "| ongi t udi nal | y" and the
li ke, as use(ﬁzéigfrm@nowhw Figees 1 throeghtd dre lgenem shroxcturm ofoa sangreardes
extent of, the surrounding well bore even though the well bore or portions of

it may Q@re‘éﬁ"i}e{"ﬂékt%‘ﬁ' é%rseﬁ%l ZéHHerct:oﬁOﬂoeeﬂﬂQﬂ@ MG YorebRt irvemtion eEoRepts is

"radi al e I on mean the orientation perpendicular to the
moverent! c?wa'ph?éw‘?f(}%%fob%u&aﬁﬁg%%%@% Blih e AR AR P R R o e
Cy1 i ndr PLRe PP i5ss caRamgd G %L@‘ﬁ?gtr“@?tégég Soven v e Bapherociy
ot herwi se. The term "sand- control" used herein neans the eﬁcg%%h%&ednoa
particl e samgenasoer@Rtiz® end-described. A base pipe 12 is threadably

mm514mdmmem.Eamcwmﬁ4mmwmcmmmmdmapmemmgmmﬂmwm
used in a subterranean well. The base pipe 12 has a plurality of perforations 18
through which fluids in the well enter the interior of the base pipe 12. The number and
configuration of the perforations 18 is not critical to the invention so iong as a balance
between fluid production and pipe integrity is maintained. A sand-control screen jacket
assembly 20 concentrically surrounds the base pipe 12. The sand-control screen
jacket assembly 20 has one or more concentric screens 21, with or without a layer of
packed sand between concentric screen layers, and typically, a surrounding screen
shroud 22. The exact configuration of the screen jacket assembly is not critical to the
invention and may be varied by those skilled in the arts according to well conditions.
For example, the number and mesh sizes of screen may be varied, or the shroud may
be omitted entirely. The screen jacket assembly may be radially expandable. Some
examples of variations in the configuration of the screen, shroud, and screen jacket
assembly, are further discussed below.

The preferred embodiment of the invention shown with an unexpanded screen

jacket assembly in Figure 2 has a substantially tubular screen shroud 22 with a first ring

24 affixed to one end, preferably by a weld 26. A second ring 28 is affixed to the outer



in cross section than a chosen size, whether sand, gravel, mneral, soi3 APR 2004
organic matter, or a conbination thereof. Referring nowto Figures 1

through 9 the general structure of a sand-control screen jacket assenbly
connection 10 utilizing the present inventive concepts is shown. It wll

be obvious to those skilled in the artg that the opposite end (not shown)

of the screen jacket assenbly 20 may be constructed in any conventi onal

manner or in the same mann as the _.end, descri A ' '

t hr eadatsufagerfdbecbased pipe 3%! Faiﬁ‘o EWfﬁﬁa%éVl E}‘n&wgﬁcg%EaI@ﬁﬁﬁsoPhg%%ebg the
turn connected to a pipe string (not shown) wused in ubt er,r anean | 1.
The baseepbpe ritg 26is mrefarablyl mage of agivrRblAfiseamerss 33%?%‘% NGPE f?ﬁ\’ﬂﬁ? ds
in the well enter the interior of the base pipe 12. The nunber and

conf i gUIALLRN32TprbtiBeddsl wispipusels thebast pipei ta. cBhe fitst end saepartrings o
| ong as "a bal ance between fluid production and pipe integrity is

mai nt al %gdpﬁe‘eS% eCHN r&)erl%?ﬁﬁ‘@‘ doRediR 25aFenblhe 2nesponding caeHapping
e bas

surroun pipe 12. e sand-control screen jacket assenbly 20 has
bot veen POBIREY 2/ Geinecn g ueTaiy bdbRliot) py SbicRenPeiiseohing 4y Reuaand
OO e iSa ac oo S S bt o e e e 2y FAREHBb sy e
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j acket assenbly may be radially expandable. Sone exanples of variations in
the confhaespbheingdiifieletiaborergesshienath, thedvedappingjrastiets 2asseRbiNG 104! e
further discussed below. The preferred enbodi nent of the invention shown
with ansungxmangRgitsHnamN with respect to one another while maintaining their sand-
controlling fit. An elastomeric seal element 33 may be inserted at slidable joint 34. The
longitudinal separation of the screen jacket assembly 20 and the base pipe 12 is
prevented by a stop 36, preferably an integral po'rtion of the second ring 28.

Figure 3 depicts an example of another embodiment of an apparatus using the
invention. The screen jacket assembly connection 10 in Figure 3 has a substantially
tubular screen shroud 22 with a first ring 24 affixed to one end, preferably by a weld
26. The embodiment using the invention depicted in Figure 3 has a second ring 38
attached to the base pipe 12 with a weld 26. Additionally, the groove 32 of Figure 2 is
omitted from the embodiment of Figure 3. An alternative configuration of the first ring
24 is also shown in Figure 3. The first and second rings 24, 38 have respective -
overlapping portions 25, 37. The corresponding overlapping portions 25, 37 define a
longitudinally slidable joint 34 sufficiently close-fitting to exclude sand particles of a

size to also be excluded by the screen 21, but not necessarily fluid tight. As the

base pipe 12 and screen jacket assembly 20 are radially expanded with

corresponding differential changes in length, the overlapping portions 25, 37 of the




j acket assenbly in Figure 2 has a substantially tubular screen shroud 22

wth a first ring 24 affixed to one end, preferably by a weld 26. A second
ring 28 is affixed to the outer APR 2004 -7- surface of the base pigﬁ;;gPR 2004
al so preferably by a weld 26. In this enbodinment, the second ring 28 is
preferably made of a plurality of segngnts 30 (Figure 1) captured in a

groove 32 provided for this purpose in the base pipe 12. The first and

second rings, 24, 28 hayve respective e i ' AR .
cor r esplifdi SB@%H@'&@J‘B‘!%BE‘%&E i_@ﬁgeﬁg%,lo él}g%@ﬂ%ﬁ%ﬂgﬁ@%ﬁﬁﬁ?ﬁ?lﬁéltrifrgﬁpgabl e
joint 34 sufficiently close-fitting to exclude sand riigl f .asi,ze to
1150 becanisblitgdibyh iniasiomarie 585l HamansshERysBa I 6d il J1OFRGHO At he
base pipe 12 and screen jacket assenbly 20 are radially expanded with .

cor r esppRdilcwgitlidiher separation i tige sciaer jackehasseamabdly st aag Hie §apePindhs D5,
27 of the joint 34 slide longitudinally with respect to one another while
mai nt al Qﬂ&%n&&?bp,éé@%ﬂ&%@ablw& ﬁntblgra‘Npoeﬂimbbﬂw$@cc.<.r&bjingl38nent 33 may

ed at sflidabl

be insert e joint 34. The ongi t udi nal separation of the

screen jackef.asse . ' T A BsauSth@ a6,
preferably a 'qqﬁ%é‘gpé%cgsgaﬁ{%gﬁ}g?Q?%@O?e%?nﬁg??'?gergg\éFi gﬁ%@f 3 depiggts an
exanpl e, of anoth enbodi,nent, of an .appar S i i Nalal

screen j“&@RE@”-asf ﬁb?'?gegm%%tt PR g ﬁ%ﬁ?égu%r QHS %g,g%gﬁsn&.ggygggy%ﬂsﬁé’%
tubul ar screen shroud 22 with a first ring 24 affixed to n .

pr ef er aghrpuby2Zawith|adfirsbang e TExeH i ?r%‘ﬁf"‘nasﬁ’rﬁ&r?hla\;byn@&ﬁl&gﬁ z”ég“r’%‘%“é’d“ %
Figure 3 has a second ring 38 attached to the base pi pe412 wth @grﬁﬁlf 26.
Addi t i oa@lis witathed godbed@® pipeFlJurith 2 pleralineh seFTreWm 4 he AlRHBIHHBALY of

Figure 3. An alternative configuration of the first ri n? )
slidable joint 34 is defined by the inner surface 25 of the first ring 24 and the

corresponding outer surface 13 of the base pipe 12. The longitudinally slidable joint 34
is sufficiently close-fitting to exclude sand particles of a size to also be excluded by the
screen 21, but not necessarily fluid tight. As the base pipe 12 and screen jacket
assembly 20 are radially expanded with corresponding differential changes in length,
the overlapping portions 25, 13 of the joint 34 slide longitudinally with respect to one
another while maintaining their sand-controlling fit. An elastomeric seal element 33
may be inserted at slidable joint 34. The longitudinal separation of the screen jacket
assembly 20 and the base pipe 12 is prevented by the stop 36 defined by the
transverse alignment of the first ring 24 and second ring 40.

An alternative embodiment using the invention is shown in Figure 5. ‘A
substantially tubular screen shroud 22 has a first ring 54 affixed to one end, preferably
by a weld 26. Alternatively, the first ring 54 may be integral to shroud 22. A second
ring 55 is affixed to the outer surface of the base pipe 13, also preferably by a weld 26.

The first and second rings 54, 55 have respective overlapping portions 56, 57. The

corresponding overlapping portions 56, 57 define a longitudinally slidable joint 34




24 is also shown in Figure 3. The first and second rings 24, 38 have 30 APR 2004

respective overlapping portions 25, 37. The correspondi ng overl appi ng
portions 25, 37 define a longitudinally slidable joint 34 sufficiently
close-fitting to exclude sand particles of a size to also be excluded by
the screen 21, but not necessarily fluyd tight. As the base pipe 12 and
screen jacket assenbly 20 are radially expanded with correspondi ng

differential changes .in |engt t he overl. [ t,] , s 30.
APR 2008u1TgIeT(b; HESS41819 Ho eGP T oD T Faesaaty 88 sxeludta ke
while maintaining their sand- controlling fit. An el ast ric seal el nt
33 nmay berdems@ft but aot g1ecesspEly] tyig: g, ~As E'eﬁaﬁ*ﬁﬁ P& ﬁgFa%CgS&F%%ﬂ b"hﬁgf
the screen jacket assenbly 20 and the base pipe 12 is géevent ed ,b){ a stop

36, prehesabbly 20 drotradially eppanied with chwespoulidg diffejestal diagaes i lerget s
an exanpl e of "anot her enbodi nent of an apparatus using the invention. The

embodi rrg[gr g§gﬁgwpih9 L{fdérg?ﬁé 56, BArsofheybmt 3at 4/l |¢nme1hamy witheenpestHoaent 22

with a ring | xed to one end, preferably by a weld 26. A second
ring 40 is attached .fo.l P hd it 2 AN lbaldrheriobeapblenteraves 41.
A | ongi ?Uﬂﬁ}%l"l’@'?e ET?"& +'g8jl§|gﬁfsagi5p‘?osﬁtﬁoejm%ed by the inner surface 25 of
the first ring 24 and t corr ngi ng out e r - t kBt pe
12. TheMaynbe iR |a§,sggglalgﬂpgﬁj%ﬁnfhgﬂonqqéu%énﬁ% i ?fe:aﬁltoﬁj% fgf'gsge&-??%]?ﬁ%ng to
exclude sand particles of a size to al so be excluded by the reen but
not necessemblyy2d poddhe bgse. ripg 12 pb%":?é‘t‘i)‘;mé s‘iczp a?ﬁt?'g%'yuj@n pf%%fi%ﬁy e
assenbly 20 are radially expanded with corresponding differential changes
i n | engirbm atpheratityeo! eppesmprsting sorews288 and etstHein HRIESBICIYS; ¢jerapp!
longitudinally with respect to one

portions 56, 57 of the first and second rings 54, 55.

Figure 6 illustrates an alternative embodiment using the invention. The
screen 21 has longitudinal pleats 61 to facilitate radial expansion. More extensive
pleats orcorrugations may also be provided for added surface area. As in the
embodiments described with reference to Figure 1-5, the embodiment of Figure 6
may be used with screen jacket assemblies 20 made with various combinations of
screen 21 layers and a screen shroud 60. The embodiment has an end connection
assembly 63 with a first ring 64 welded to the base pipe 12. A second ring 65 has a
captured portion 66 captured between an overlapping portion 67 of the first ring and
the base pipe 12. The corresponding overlapping portions 66, 67 define a
longitudinally slidable joint 34 sufficiently close-fitting to exclude sand particles of a
size to also be excluded by the screen 62, but not necessarily fluid tight. As the base
pipe 12 and screen jacket assembly 20 are radially expanded with corresponding
differential changes in length, the overlapping portions 66, 67 of the joint 34 slide
longitudinally with respect to one another while maintaining their sand-controlling fit.

Aﬁ elastomeric seal element 33 may be inserted at slidable joint 34. The second ring




anot her while maintaining their sand-controlling fit. An elastoneric seal
element 33 may be inserted at slidable joint 34. The | ongitudinal 3¢ AP
separation of the screen jacket assenbly 20 and the base pipe 12 i§ R 2004
prevented by the stop 36 defined by the transverse alignment of the first
ring 24 and second ring 40. An alternggive enbodi nent using the invention

Is shown in Figure 5. -A substantially tubular screen shroud 22 has a

first ri 54 affi t f bl l. : ' :
e 168 et bl i R or B Lo g e sty 201
affixed to the outer surface of the base pipe 13, also preferably b wel d
26. Thearf best barseeseitonigure Hfs taken T CHSpeatiopaPNY ngﬁﬁ ﬁggigx'éeﬁo?]?? ons

56, 57. The corresponding overlapping portions 56, 57 define a )
| ongi t ugigiatddy pBriidaNEE dfothet s@dond oingPRS 26 0zylindricaluint calssnsegtion where it
close-fitting to exclude sand particles of a size to al so be excluded by
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screen jdac asse 0 ate radially expanded with correspondi ng
differeptial, changes in | t : | iR "id be®Br cofrufatddien
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mai ntai ning their sand-controlling fit. An el 0 ' : may
be i nse¢ros8-sACtiaN; WABIS I '5i‘ﬁ?'d§g.t%ﬁ$§ ?%rﬁﬁptjag?énta%?%éerg%@:ﬁ'o% o? thgag%gr een
jacket assenbly 20 and the base pipe 12 .is preve d by stop assenbly 36,
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In the respective overlapping portions 56, 57 of the first and sectﬁaio

rings Seelded. toritguopp6site,| preferabhs dawnhbtes st o eestiggNHaRkel RSN
i nvention. The

and the surface 13 of the base pipe 12. Alternatively, both ends of the screen jacket

assembly may employ an end connection assembly 63.

It will be clear to those skilled in the art that the structure shown and described
with referrence to rings 65, 66 or 69 in Figure 6 can be adapted for the use of
longitudinally pleated screens or shrouds in combination with any of the above-
described embodiments shown and discussed with reference to Figures 1-b.

Figure 7 depicts yet another alternative embodiment of a screen shroud 70
using the invention. This embodiment incorporates longitudinally deformable slots 71
in the screen shroud 70. Of course, the embodiment shown and described may be
used with a screen jacket assembly made with various combinations of screen and
screen shroud layers. The shroud 70 is welded 26 at its end portions 72 to the base
pipe 12. The inner surface 73 of the end portions 72 of the shroud 70 containing the
transverse slots 71 is in flush contact with the outer surface 13 of the base pipe 12.
The transverse slots 71 are designed to facilitate lbngitudinal movement of the shroud

70 relative to the base pipe 12 defining a longitudinally, deformably slidable joint 34

sufficiently close-fitting to exclude sand particles of a size to also be excluded by the
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screen 21 has longitudinal pleats 61 to facilitate radi al expansion. Mre
extensive pleats or corrugations nay al so be provided for added surface

area. As in the enbodinents described with reference to Figure 1-5, the
enbodi ment of Figure 6 nmay be used with screen jacket assenblies 20 nade

w th various conbi nations of screen _2L layers and a screen shroud 60. The
enbodi nent has an end connection assenbly 63 with a first ring 64 wel ded

to the base pipe 12. A second [i 6 as,a ,ca t d
bet ween SEIFESV r | HYhi Y %%QQQSQH{VGBL%& ég@'ﬂe 5 B%%%%ﬂ)neng ﬁﬁ&b%g%&ﬁﬁ)%%”efz.
The correspondi ng overl apping portions 66, 67 defi nﬁ a | o&gai t udi nal lé

sli dabl esseinbty 2@ avefradilyreXpandedswith icofresponding difergatialripnass: NdeRdor o
size to also be excluded by the screen 62, but not necessarily fluid tight.
As the pasgan§idise Eotarrd aftheuing 3¢ deforadorgihidinaly whiee maifitaining bepsaadd
with corresponding differential changes in |length, the overl apping

porti ona%ﬁﬁ?;gﬁ@gf eqrh&akfa ricdeddiéiPent 980hi e Mddriedrt didabipliit o Ase

anot her ntaining their sand-controlling fit. An elastoneric seal
el enent . 33 may, be inser. t Ldablie Lai The | Grdd Bendeer thé\PR
2004 18 ﬁ?% cﬁg r gﬁ"‘“?‘?f{"é%?’ﬁ dterﬁghﬁsj%ir%ﬁé@b;gt F%%eé‘g&e‘lgdeg Yo 1 he soreen

j acket assenbly 20. As can, be seen in Figure . ; | :

sect | onSla'Ich#fi’g7®Iiat‘i'éi hesbage Pi%jg g,ﬁ ?%Se'ctgﬁt%g%ﬂgﬁaiﬂéﬁk%@ ’g‘?;aﬁél@%z&eond
ring 65 is cylindrical in cross section \Ahe::it‘ioit rree‘Lis tpg base Biaﬁe 12.

Fi gure 6ib8 istrotemitical torthegnvertianose lanerap therrlots ase PN Eg\YeAdodNCoPPiig the es
that the transition portion 68 of the second ring is pleated or corrugated
in  cropoperti didonghedieal mdvabilit), dedexamplee helical stots sekebe dpeshifPptionilya

third ring 69 . -
spacer rods 74 may be included between the screen 21 and base pipe 12 to faciiitate

fluid flow.

Figures 8 and 9 depict other alternative embodiments using the invention with a
screen jacket assembly 20 having a screen shroud 80 concentrically surrounding one
or more screens 21. The screen shroud 80 has one or more longitudinally deformable
pleats 82. The exact orientation and location of the pleats 82 is not critical to the
invention so long as the pleats are configuﬂred to incorporate the property of longitudinal
deformability, for example, transverse pleats 82 or helical pleats may be used. The
pleated screen shroud 80 shown is welded 26 to the base pipe at either end 84,
capturing the screen 21 and allowing space 86 for sliding movement at the ends 84.
The pleats 82 may be arranged on the shroud 80 overlapping the screen 21, as shown
in Figure 9, such that the pleats 82 act as a spacer, maintaining fluid flow space 80
between the screen shroud 80 and screen 21.

Further referring to Figures 8-9, the pleats 82 are designed to facilitate

longitudinal movement of the shroud 80 relative to the base pipe 12 defining a

Iongitudinally,. deformably slidable joint 34 sufficiently close-fitting to exclude sand




having a transition portion substantially simlar to that of the secord APR 2004
ring 65 may be welded to the opposite, preferably downhol e, end of the
screen jacket assenbly 20 and the surface 13 of the base pipe 12.

Al ternatively, both ends of the screen jacket assenbly may enploy an end
connection assenbly 63. It will be clgar-to those skilled in the art that

the structure shown and described wth referrence to rings 65, 66 or 69 in

Figure 6pﬁ90n!aﬁb9e€ %%?%0% ﬁ)dag‘sg[]béaggdggs&j% tgg%géédlﬁhPﬁb{)ﬂotﬂ%&,@sgéruwuﬂﬁﬂ htor

shroudsP n ove- descri bed enbodi nents shown

and discussed with reference to Figures 1-5.. Figure 7 i ct er
al t er natevtheHE68i RPSt 18f 290 sTGTEER J?ﬁg%hassﬁfnb‘;sEﬂggﬁehégcﬁ%%ﬁ? Péﬁ&eﬁwi@
enbodi ment incorporates |ongitudinally deformable si otfs 71 in tgl@ reen
shroud orreShoruting séiffercmtiabshatges: i 1&n@hnthen alegls 8¢ plethendhroye W t h
a screen jacket assenbly made with various conbinati ons of screen and
screen Sﬁgﬁudidaagemle FiamtaimirgthelOsarsd-vehtdating 6t. afsiin the atheserobeginents t o
the base “pipe 12. The inner surface 73 of the end portions 72 of the

shroud gg?grﬁ;goa'gatéfm,t%g%geéﬁ @ﬁ_ﬁg%@@h%m@énitﬁeisﬁr@wm arhtiee basé tpipe he

outer surface 1 ase pipe . The transverse slots 71 are designed
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be included between the screen 21 and base pipe 12 to facilitate fluid flow.

The embodiments shown and described above are only exemplary. Many
details are often found in the art such as: screen mesh size, éonfigurations and
materials, the use of longitudinal rods or other spacers between a screen and another
surface, or the use of a paéked sand layer between screen layers. Therefore, many
such details are neither shown nor described. It is not claimed that all of the details,
parts, elements, or steps described and shown were invented herein. Even though
numerous characteristics and advantages of the present inventions have been set forth
in the foregoing description, together with details of the structure and function of the
inventions, the disclosure is illustrative only, and changes may be made in the detail,
especially in matters of shape, size and arrangement of the parts within the principles
of the inventions to the full extent indicated by the broad general meaning of the terms
used in the attached claims.

The restrictive description and drawings of the specific examples above do not

point out what an infringement of this patent would be, but are to provide at least one

explanation of how to make and use the inventions. The limits of the inventions and
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the transverse slots 71 of the joint 34 deformlongitudinally while
mai ntai ning their sand- controlling fit. An elastoneric seal elenent 33 nmay
be inserted at slidable joint 34. As in the other enbodi nents descri bed
herein, a screen 21- is captured between the shroud 70 and the base pipe
12. O course, the exact orientation_am-|ocation of the slots is not
critical to the invention so long as the slots are configured to ,
|ncorporat t he ert iy folkkelihg al
lots R P e S R e ok
screen 21 and base pipe 12 to faC|I|tate fluid flom1 Figures 8 and 9
depi ct oldies. al ternative enbodi nents using the invention with a screen
j acket assenbly 20 having a screen shroud 80 concentrically surroundi ng one
or nor e V¢dATaSSCRAIMELRIScreen shroud 80 has one or nore longitudinally
deformabl e pleats 82. The exact orientation and | ocation of the pleats 82
is not critical to the invention so long as the pleats are configured to
i ncorporate the property of longitudinal deformability, for exanple,
transverse pleats 82 or helical pleats may be used. The pleated screen
shroud 80 shown is wel ded 26 to the base pipe at either end 84, capturing
the screen 21 and all ow ng space 86 for sliding novenent at the ends 84.
The pleats 82 may be arranged on the shroud 80 overl apping the screen 21,
as shown in Figure 9, such that the pleats 82 act as a spacer, naintaining
fluid flow space 90 between the screen shroud 80 and screen 21. Further
referring to Figures 8-9, the pleats 82 are designed to facilitate
| ongi t udi nal novenment of the shroud 80 relative to the base pipe 12
defining a longitudinally, deformably slidable joint 34 sufficiently
close-fitting to exclude sand




30 APR 2004 -12- particles of a size to also be excluded by the screeﬁoff??mA
but not necessarily fluid tight. As the base pipe 12 and screen jacket
assenbly 20 are radially expanded with corresponding differential changes
in length, the pleats 82 of the shroud 80 deform longitudinally while

mai ntai ning their sand-controlling fi-t'4As in the other enbodinents

descri bed herein, a screen 21 is captured between the shroud 80 and the
base pipe 12. O course, the exact orientation and |ocation of the pleats
i s not éifﬁﬂﬁal to the invention so long as the pleats are configured to

i ncorporate the property of longitudinal deformability, for exanple,
helical pleats nay be used. Optionally, spacer rods 74 may be incl uded

bet ween the screen 21 and base pipe 12 to facilitate fluid flow The

embodi ment s 1_S.h aPPHrA6S 36 bSthedipyea aé@:aw' E%ﬁ@ﬁﬂleaéé/nd-li@%‘ol Q&Eé‘h' s are
often found in e art such as: scréen nesh configurations and
naterlal the US§IOL Iongltudlna HOd gk Bacers bhet ween a screen
and anét de Y8t Re ‘H?@”o?'Euﬁa & §§ﬁdp’§y8?"ﬁﬁ§“ﬁbn sén

| ayers. Therefore, many such details are nheither shown nor described. It

i s not centpiiag J@W&ﬁ“@ﬁib'y§9ﬂ@¢ﬁfr@éhﬁlﬂcéeen parous todhe pege Piper st eps

descri bed and shown were inventéd herein. Even though nunerous
characteristics and advantages of the present inventions have been set
forth in the foregoing description, together with details of the structure
and funct i op okn icharti¥eRcbRINy 1 BRIH £ URERIPIHeSsdbN Shidild aﬁmgnéa and
changes may be nmm In the detdil, especially in matters si ze
and ar an enent of the parts within the principles of the inventions to
the fuPlPEX&&nt i ndi cat ed by the broad general neaning of the terns

3. An apparatus according 1o claim 1 wherein the screen shroud has radially

expandable pleats.

4, An apparatus according to claim 1 wherein the screen shroud has

longitudinally deformable pleats.

5. An apparatus according 1o claim 1 wherein the screen shroud has

longitudinally deformable slots.

6. An apparatus according o claim 1 or 2, wherein the apparatus further
comprises a connector portion secured io the screen shroud, the connector portion
of the screen shroud having longitudinally deformable slots for deformation when
the screen shroud and the base pipe are radially expanded; the sand-conirolling

joint slidably connecting the connector portion of the screen shroud to the base

pipe.
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used in the attached clains. The restrictive description and draw ngs of
the specific exanpl es above do not point out what an infringenent of this
patent would be, but are to provide at |east one explanation of how to
make and use the inventions. The limts of the inventions and 30 APR 2004 -
13 the bounds of the patent protectionsre nmeasured by and defined in the
followng clainms. WHAT | S CLAIMED I S: 3APR 7004 -14 CLAIMS 1. An apparatus
for connecting a radially expandabl e sand-control screen jacket assenbly

having a screen shroud to a base pipe conprising: a sand- controlling joint
slidably connecting the screen shroud to the base pipe 2. An apparatus

di t | &y | 3. A
Appar at us. agor e va R Bete' Ui st BY e Riie B Bt ety
expandabl e to claim1 wherein the screen

| eat. An _appar at ccordin
shr oud “HALC ‘%ﬂéﬁ'ﬁhﬁi%ﬂ?”ﬁgﬁgﬁﬁgﬁﬁg%@ éﬁlP@% ig the\sCregpataeud according to

claim| wherein the screen shroud has

8. An apparatus according to claim 7 wherein the sand-controlling joint

further comprises a second ring affixed to the base pipe.

8. An apparatus according to claim 8 wherein the first and second rings

further comprise overlapping portions.

10. An apparatus according to claim 9 wherein the sand-controiling joint
further comprises an elastomeric seal element between the overlapping portions of

the first and second rings.

11. An apparatus according to claim 10 wherein the sand-controlling joint is

fluid-tight.

12. An apparatus according to claim 10 wherein the sand-controlling joint
further comprises a stop operable to prevent the screen jacket assembly and base

pipe from separating longitudinally.

13. An apparatus according to claim 12 wherein the siop comprises an

extending portion of the first ring.
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| ongi tudi nally defornmable slots. 6. An apparatus according to claim1l or 2,
wherein the apparatus further conprises a connector portion secured to the
screen shroud, the connector portion of the screen shroud having
| ongi tudinally deformable slots for deformati on when the screen shroud and
the base pipe are radially expanded;'ﬂﬁe sand-controlling Joint slidably
connecting the connector portion of the screen shroud to the base pipe. So
APR 2004 - 1 5 7. An apparatus according to any precedi ng claimwherein the
sand- cont r ol4i nfinj ARSI BERATIEGNS CEY B2 wherein ithey Sep icosprisest ae
screen shroud. 8. An apparatus according to claim?7 wherein the
sand- caterdihgnepriion of thefsecoherringonpri ses a second ring affixed to the base
pi pe. 9. An apparatus according to claim8 wherein the first and second
rings further conprise overlapping portions. 10_ An apparatus according to
claim9 wherein the sand-controlling joint further conprises an
el astoneric %Fal el enent betmeea.th 0 erlagpigg portions of the first and
second rings®- 1N BPRASRWE 2 PEROTERELIQIICRIM d2cRERSA othehslos Rompaises a
sand-controlling joint is fluid-tight. 12. An apparatus according to claim
10 whepbiralityd sedisareyenextientdingdhaigit a couespending murelilyofsicts aptrepiirsabl e t o
prevent the screen jacket assenbly and base

and second rings.

16. An apparatus according to claim 8 wherein the second ring at least

partiaily cooperates with a groove in the base pipe.

17. An apparatus according o claim 7 wherein the first ring is integral with

the screen shroud.
18.  An apparatus according to claim 1 wherein the sand-controlling joint
further comprises: a stop operable to prevent the screen jacket assembly and base

pipe from separating longitudinally.

19.  An apparatus according tc claim 6 wherein the connector portion is

integral with the screen shroud.

20.  An apparatus according to claim 1 wherein at least a portion of the

sand-controlling joint is fixediy ettached to the base pipe.




pi pe from separating |ongitudinally. 13. An apparatus according to & diPfhR
wherein the stop conprises an extending portion of the first ring. 30 APR
2004 -t6_ 14. An apparatus according to claim 12 wherein the stop conprises
an extendi ng portion of the second ring. 15. An apparatus according to
claim 12 wherein the stop conprises a 1pturality of set screws extending

t hrough a corresponding plurality of slots in the first and second rings.
16. An apparatus according to claim8 wherein the second ring at |east
partial |y cabper ddespparstua apconiing ito ddim Basehgreipetheldt least apmaiat oé
according to claim7 wherein the first ring is integral with the screen

shroud.ihd &anAcHIRMITR et 3¢ aelfddd the b‘élséidiﬁel. wherein the sand-controlling
joint further conprises: a stop operable to prevent the screen jacket

assenbly and base pipe fromseparating longitudinally. 19. An apparatus
according to claim6 wherein the connector portion is integral with the

screen shroud. 20. An apparatus according to claim1l wherein at |east a
portion of #Re Adadigll¥exprorablagRparaiusiier sandaoylrealtinachicierenedewsise

pi pe. 30 APR 2004
comprising: a radially expandable base pipe; a radially expandable screen jacket
assembly having a substantially tubular screen shroud; a first ring affixed to an end
of the screen shroud; a second ring affixed to the outer surface of the base pipe
wherein the first and second rings have overlapping portions defining a

longitudinally slidable sand-control joint, and a stop operably preventing the

longitudinal separation of the screen shroud and the base pipe.

23. An apparatus according to claim 22 wherein the stop comprises a
plurality of screws extending through a plurality of corresponding slots in the

respective overlapping portions of the first and second rings.

24. An apparatus according fo claim 22 wherein the stop comprises

overlapping portions of the first and second rings.

25. An apparatus according to claim 22 wherein the second ring is attached

o the outer surface of the base pipe with a plurality of set screws.

26. An apparalus according to cizim 22 wherein the screen shroud

comprises a screen,




-17 21. An apparatus according to claim20 wherein the at |east a portBQnﬂpR?m£
of the sand-controlling joint is welded to the base pipe. 22. Aradially
expandabl e apparatus for sand control in a subterranean well, conprising:

a radially expandabl e base pipe; a radially expandabl e screen jacket

assenbly having a substantially tubulaf8screen shroud; a first ring affixed

to an end of the screen shroud; a second ring affixed to the outer surface

of the base pipe wherein the first and second rings have overl appi ng

portions def?2hi i &ppRtaigs eaDrtng Yo slainal? evisaaih thenlongltudinaiy slidatslea st op
operably preventing the |ongitudinal separation of the screen shroud and

t he basgari-esntr@3oinNurtRP bAPIBe3GFOEISEBMdrR SdaiBrignvher ein the stop
conprises a plurality of screws extending through a plurality of

corresponding slots in the respective overlapping portions of the first
and second rings. 24. An apparatus according to claim22 wherein the stop
conprises overlapping portions of the first and second rings. 25. An

appar at us ac&or giragially-expanaable apraraius fonsandeontiolineysulieranaahaelt o t he
outer surface of the base pipe with a plurality of set screws. 26. An
appar acompising:da hgseopipepans@eentjariai rstbmbhE haeimgsti® il rhORDpieses 1@
screen. .3cc APR 2Unt - 18 27. An apparatus according to claim 22 wherein
the | ongiiftatd NehditugihaldaBidPmation of the screen jacket assembly; and a sand-

controiling means for affixing the screen jacket assembly to the base pipe.

28. An apparatus according to claim 28 wherein the screen jacket assembly

further comprises at least one screen.

30. An apparatus according to claim 28 wherein the sand-controlling affixing

means comprises one or more welds.

31. An apparatus according to claim 28 wherein the screen jacket assembly
comprises a screen shroud and al least one screen, the screen shroud having at
least one raised portion and having one or more longitudinally deformable screen
shroud pleats; and wherein at least one of the longitudinally deformable screen
shroud pleats extends between at iesst one raised portion of at least one of the
screen shrouds, whereby flow space is maintained between the shroud raised

periion and the screen.

32. A radiglly expandabie apparatus for sand-control in a subterrznezn well,

comprising: a base pipe; & screen jacket assembly having one or more slots 1o




sand-control joint further conprises an elastoneric seal elenment. 28. K€ APR 200k

radi al | y- expandabl e apparatus for sand-control in a subterranean well,
conprising: a base pipe; a screen jacket assenbly having one or nore pleats
to facilitate |ongitudinal defornatiog of the screen jacket assenbly; and
a sand- controlling neans for affixihdvrhe screen jacket assenbly to the
base pipe. 29. An apparatus according to claim 28 wherein the screen jacket
assenbly further conprises at |east one screen. 30. An apparatus according
to cl afanitatetiengitudindle detontationt obithé rapred: ijatked amsameblyprgrd sesantge or
nore wel ds. 31. An apparatus according to claim28 wherein the screen

j acket conBENTAL IMeSMRITFRENG IHE SRR NSAGRK As88ibRl o tRaShs@MpSCr een, the
screen shroud having at |east one raised portion and havi'ng one or nore

| ongi tudi nal |y deformabl e screen shroud pleats; and wherein at |east one
of the longitudinally deformable screen shroud pleats extends between at
| east one raised portion of at |east one of the screen shrouds, whereby

f1 ow space ¥3. fili APARIRIUS BEENHNG tchelaith Sdudherginste saw-controlimgl Mdamsscr een.
32. A radially expandabl e apparatus for sand-control in a subterranean

vel |, focaiffixingi thg: serekasjachepessemblyr ivethe] Badee pipks eoMpriveb BBy PfGreOr nore
slots to S ¢ APR 2004 19 facilitate |ongitudi nal deformati on of the screen
j acketyw@ggenbl y; and a sand- controlling nmeans for affixing the screen

j acket assenbly to the base pi pe.

34. An apparatus according to claim 32 wherein the screen jacket assembly

furiher comprises at least one screen.

35. An apparatus according to claim 32 wherein the screen jacket assembly
further comprises at least one end portion having iongitudinally deformable slots

sand-controllingly contacts the base pipe.

36. A method of sand-control in a subterranean well comprising the steps of:
placing a radially expandable screen jacket assembly connected to a base pipe with
a longitudinzlly slidabie sand-control joint into a well; and radially expanding the

screen jacket assembly.

37. A methoed according to claim 36 wherein the longitudinally slidable sand-

control jeint comprises one or more pleats to facilitate longitudinal deformation of

ihe screen jacket assembly.




33. An apparatus according to claim32 wherein the sand-controlli ngﬁ’onég&%w
for affixing the screen jacket assenbly to the base pi pe conprises one or
nore welds. 34. An apparatus according to claim 32 wherein the screen

j acket assenbly further conprises at |east one screen. 35. An apparatus
according to claim32 wherein the screeh-jacket assenbly further conprises
at | east one end portion having longitudinally defornmable slots
sand-controllingly contacts the base pipe. 36. A nethod of sand-control in
a subterraned® wehtethodwfissndganive! &1 epsibtérrangdraviell aozordidg ab lcysiexpandabl e
screen jacket assenbly connected to a base pipe with a longitudinally

sl i dabl St el -; j Y, '

or con | eiens VRc LRI SIEANE Rt or i b R o B IR R0 T

| ongi tudi.nally slidable sand-. conptrol joint c ris one or nore pleats to
facili 55?*@%‘%3@57@@&#%%“@% 19&&%‘;58 S?Heepﬂﬁc‘?g%éﬁ”]%ikket assenbly. o APR
200i ~ -20 38. A nethod of sand-control in a subterranean well according to
claim36 wherein the longitudinally slidable sand-control joint conprises
one or nore slots to facilitate |ongitudinal deformation of the screen

j acket assersg y.A3fetfodRidiering aer tleid 18 whaleR 38e WiHEESH g joint

sand-controlling joint conprises a joint nmenber secured to the scCreen
shroudeomREL' 8ot fMBfbe?’ lcured to the screen shroud, a portion of the joint

member in sand-controlling, slidable engagemerit with the base pipe outer surface.

40. A method according 1o claim 39 wherein a portion of die joint member is

fixedly attached to the base pipe.

41. A method according to claim 40 wherein the joint member has

longitudinally deformable slots therein,

42. A method according 1o claim 40 wherein the portion of the joint member

is welded 1o the base pipe,

43. A method according to claim 39 wherein the joint member having

longitudinally deformabile slots therein.

44. A method according to claim 32 wherein the joint member is aitached to

the base pipe via set screws.




menber in sand-controlling, slidable engagenent with the base pipe outdgr APR 2004

surface. 40. A nethod according to claim 39 wherein a portion of die joint
menber is fixedly attached to the base pipe. 41. A nethod according to

cl ai m 40 wherein the joint nenber has |ongitudinally defornable slots
therein. 42. A nethod according to cl aéﬁn 40 wherein the portion of the
joint nmenber is welded to the base pipé. "43. A nethod according to claim 39
wherein the joint nmenber having longitudinally deformable slots therein.

44. A net hodSacchr tietiyod @ochwiing 3@ whémned6 wherdimithe seEmbeontralliag tigiahed t o
t he base pipe via set screws. 3c APR 2004 -21- 45. A nmethod according to

cl ai m g6mpieesi B tidwe SPRJORRMERLE Rabhed o HRTBEES e én@%%rahaﬁ%ihpi nt

menber attached to the base pipe and a shroud joint" "nenber attac to the

i th onEtaat pteReboldind EREES 4oRR i< J0b! dnsRBre e, STH-EHEMIRES pi pe

joint nephber is fixedly attached to the base pipe. 47. A nethod according

to claf RREREEMEM &ithRRe Bre¥IS oi nt nenber cooperates with a groove in
the outer surface of the base pipe. 48. A nethod according to claim45

wherein at | east a portion of the base

486. A method according to claim 45 wherein the base pipe joint member is

fixedly attached to the base pipe.

47. A method according to claim 46 wherein the base pipe joint member

cooperates with a groove in the outer surface of the base pipe.

48. A method according to claim 45 wherein at least a portion of the base
pipe joint member is axially spaced from the outer surface of the base pipe and

wherein at least a portion of the shroud joint member projects into the axial space.

49, A method according fo claim 36 wherein the joint further comprises a
means for limiting relative longitudinal movement of the screen jacket assembly

with respect to the base pipe.

S0.  An apparatus for sand-control in a subterranean well comprising: a
radially expandable base pipe having an ouler surface; a radially expandable
screen jacket assembly disposed about the base pipe, the screen jacket assembly

having a screen shroud; and a sand-controlling joint slidably connecling the scréen

shroud to the ouier surface of the base pipe.




pi pe joint menber is axially spaced fromthe outer surface of the bas ogbﬁﬁma
and wherein at |east a portion of the shroud joint nenber projects it

the axial space. 49. A nethod according to claim 36 wherein the joint

further conprises a neans for limting relative |ongitudinal novenent of

the screen jacket assenbly wth respect to the base pipe, 50. An apparatus
for sand-control in a subterranean wetB2conprising: a radially expandabl e
base pi pe having an outer surface; a radially expandable screen jacket
assenbl y di Spsdin appataivhadsaringitpejaimhe0 yoherein jheckand-assienibhy joihtivi ng a
screen shroud; and a sand-controlling joint slidably connecting the screen

shroud dopnprivesot RintSthdser écurbg f0ame séeen shrdBR %Oeﬁrti:o%Zot e goﬁﬂt

apparatus according to claimb50 wherein the sand-controlling join

Voini  Trembel B RondRRRERNAGCHOBRI Cndethuiiit ST RBORER o BRferstielee pi e

outer surface. 52. An apparatus according to claimb51l wherein a portion of
the joint nenber is fixedly attached to the base pipe. 53. An apparatus
according to claimb52 wherein the joint nmenber having |ongitudinally

def or mabl e §Pot sAn leppeEiratussaccadingp farcieins SAcebrding tppriidmiah H2 jdher ei n
the portion of the joint nenber is welded to the base pipe. 55. An

appar ahimBECIR RS Sadcd 1 1h¢ peherfd) the joi nt member having

53. An apparatus according to claim 52 wherein the joint member having

Iongitudinally deformable slots therein.

54. An apparatus according lo claim 52 wherein the portion of the joint

rmember is welded {o the base pipe.

55. An apparatus according to claim 54 wherein the joint member having

longitudinally deformable slots therein.

56. An apparatus according fo claim 51 wherein the joint member is

attached 1o the base pipe via set screws.

57. An apparatus according claim 51 wherein the joint further comprises a

means for limiting relalive longitudinal movement of the screen jacket assembly

with respect to the base pipe.
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I ongi tudinally defornmable slots therein. 56. An apparatus according to
claim51 wherein the joint nenber is attached to the base pipe via set
screws. 57. An apparatus according claim51 wherein the joint further
conprises a neans for limting relative |ongitudina! novenent of the
screen jacket assenbly wth respect to the base pipe. 3c APR 2004 -23- 58.
An apparatus according to clai m50 whe2e&in the sand-controlling joint
conprises a base pipe joint nmenber attached to the base pipe and shroud

joint menb&s. aphagpesats bbeoriRie &N cRih BT wHehein Wenéarﬁ@&@ﬁfrélhh joint

sand-controlling slidable engagenent with one another. . An arat us
accord I T ] r fix
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t he base pj t menber coﬁénerat es With a groove in the outer surface of
the baE@”B‘P% E‘s&n CaBparcaieRn adtendi e 1ANcmembes imaasidcantrdliingst a

portion of the base pi pe joint nmenber is axially spaced fromthe outer

sur f acgideble kagbgemepit pith anedamdtbeei n at | east a portion of the shroud
joint menber projects into the axial space. 62. An apparatus according to
claim58 wherein the joint further conprises a neans for limting relative
| ongi tudi nal novenent of the screen jacket assenbly

59. An apparatus according to claim 58 wherein die base pipe joint member

is fixedly attached to the base pipe.

60. An apparatus according to claim 59 wherein the base pipe joint member

cooperates with a groove in the outer surface of the base pipe.

61. An apparatus according to claim 58 wherein at least a portion of the
base pipe joint member is axially spaced from the outer surface of the base pipe
and wherein at least a portion of the shroud joint member projects into the axial

space.

62. An apparatus according to claim 58 wherein the joint further comprises a
means for limiting reletive longitudinal movement of the screen jacket assembly

with respect to the base pipe.

€3. An apparatus according to claim 50 wherein the joint further comprises a

means for limiting reletive longitudinal movement of the screen jacket assembly

with respect of the base pipe.




. . : . 2Q APR 2004
Wi th respect to the base pipe. 63. An apparatus according to claim50

wherein the joint further conprises a neans for limting relative

| ongi tudi nal novenent of the screen jacket assenbly with respect of the
base pi pe. 30 APR 2004 -24 64. An apparatus according to claim63 wherein
the neans for Iimting is a weld. 65. An apparatus according to claim63
wherein the means for limting is a stép-

64. An apparatus according to claim 63 wherein the means for limiting is a

weld.

65. An apparatus according o claim 63 wherein the means for limiting is a

stop.






