MANUFACTURI NG OF SAND SCREENS This application clains priority to
U.S. Provisional Application No. 601948, 210, filed July 6, 2007, entitled
"Manuf acturi ng of Sand Screens” and US Non Provisional Application No.

12/ 106, 849woiboedosdss i | 21, 2008, entitled "Manufact ur iBEI/ESROBHGTBISCTr eens” .
TECHNI CAL FI ELD The present invention relates generally to recovery
of hydrocarbons in subterranean formations, and nore particularly to tools,
systenms, and met hods f QIANBRACTORINGTF SKNDBUREENSeen assenbl i es.

BACKGROUND Hydrocarbon fluids such as oil and natural gas are
obtained froma subterranean geologic formation, referred to as a
reservoir, by drilling a well that penetrates the hydrocarbon-bearing
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penetrates the hydrocarbon-bearing formation. Once a wellbore has been drilled, the

well must be completed before hydrocarbons can be produced from the well. A
completion involves the design, selection, and installation of equipment and materials
in or around the wellbore for conveying, pumping, or controlling the production or
injection of fluids. After the well has been completed, production of oil and gas can

begin.

Sand or silt flowing into the wellbore from unconsolidated formations can lead
fo an accumulationb of fill within the wellbore, reduced production rates and damage to
subsurface production equipment. Migrating sand has the possibility of packing off
around the subsurface production equipment, or may enter the production tubing and
become carried into the production equipment. Due to its highly abrasive nature, sand
contained within production streams can result in the erosion of tubing, flowlines,
valves and processing equipment. The problems caused by sand production can
significantly increase operational and maintenance expenses and can lead to a total

loss of the well.

One means of controlling sand production is the placement of relatively large
grain sand (i.e., “gravel”) around the exterior of a slotted, perforated, or other type

liner or sand screen. The gravel serves as a filter to help assure that formation fines
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and sand do not mgrate with the produced fluids into the wellbore. In a
typi cal gravel pack conpletion, a sand screen is placed in the wellbore and
positioned within the unconsolidated formation that is to be conpleted for
producti onwOroes/emarsd screen is typically connected to BCT/B8008{062081 | ncl udes
a production packer and a cross-over, and the tool is in turn connected to
a work or production tubing string The gr.avel xed arrier
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coils; Irst el ectrode positioned to eng the wire and weld the
wire to eawrforacféme kniqum g e dasespipg: a'ﬁff@éﬁlwlbuﬁh}’df%@b%ﬂ%ld (agdo)4y a second
el ectrode r i vi dual
contacts Vé2 ?ﬁmggg ﬂwgﬁg?&\%h ggeawrg%}]e?gg?@?ﬁgnggﬁ%r%&w yoﬁﬁg&gmﬁg&?ods t he
mount i ng ris m‘xyeNA\ﬂang passing riwenghdi Ahe penforhtzgng efong Hmsidn obthedrasadpiagret er of t he
base pi pe, eac in V. d outward
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re.to the rods. In general, the base
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ring, end ring, etc.) protruding r mard nd_the outer dianeter
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| arge to pREdIbdks fltheahsiufdfitih@bf Juch Radscredisr et hr ough. In certain
enbodi ment's, each contact includes a dovetail-shaped protruding profile

f or med along a surface, and the nmounting ring includes a dovetail -shaped
groove fornmed on a face of the nmounting ring for each contact, the nounting
ring adapted to receive the profile of the contact within the groove to
enabl e sliding of the contact. In alternative enbodi nents, each
contact includes a dovetail-shaped groove forned along a surface, and the
mounting ring includes a dovetail-shaped protruding profile forned on a
face of the nmounting ring for each contact, the nounting ring adapted to
engage the dovetail -shaped groove of each contact with each protruding
profile on the face of the nounting #?ng to enable sliding of the contact.
In yet another enbodi nent, each contact is connected to the nounting ring
by neans of a pinned connection.



In further enbodi nents, a wheel is arranged proximate the contacts of the
second el ectrode, the wheel adapted to apply a force to one contact at a
ti me when such contact engages one of the rods. The present invention
still furtwer2odamod2zsces a net hod of maki ng a sand scr eetCTP2008196798 pi pe
havi ng an obstruction protruding radially outward fromthe base pipe. One
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enl ar ged e end ring. ~ Figures 3A-3B illustrate a cut-away
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ring, load ring, nozzle ring, end ring, etc.) protruding radially outward beyond the

outer diameter of the base pipe. The inner diameter of the mounting ring is

sufficiently large to permit the obstruction to pass therethrough.

In certain embodiments, each contact includes a dovetail-shaped protruding
profile formed along a surface, and the mounting ring includes a dovetail-shaped
groove formed on a face of the mounting ring for each contact, the mounting ring
adapted to receive the profile of the contact within the groove to enable sliding of the

contact.

In alternative embodiments, each contact includes a dovetail-shaped groove
formed along a surface, and the mounting ring includes a dovetail-shaped protruding
profile formed on a face of the mounting ring for each contact, the mounting ring
adapted to engage the dovetail-shaped groove of each contact with each protruding

profile on the face of the mounting ring to enable sliding of the contact.

In yet another embodiment, each contact is connected to the mounting ring by

means of a pinned connection.



Figures 4A-4B illustrate a cross-section view of an enbodinent of a wire
wr appi ng assenbly in accordance with the present invention for a sliding

wel di ng cont act. Figure 5 illustrates a cut-away view of an
enbodi ment wof2060/000205€ W appi ng assenbly in accordance wdtu$b@0proesent
invention for a pivoting welding contact. Figure 6 illustrates a

cut-away view of an enbodi nent of a wire wapping assenbly in accordance
with the preseit firthee atnbadimbnts, mwhed! ds taga@ed ip:mﬂimaledha/\mnt}mtsm‘frthmt pat h.

It isto bent the u ate only
typi cal erS5EH neier‘f rg‘? %et‘ﬁli“?l ?%Péﬂ ?SPP rch o P ee?oé1 agtrsac‘et an% é whe 0%be

consi der edsubh &ntdcNéhgdies bhSofaboOREAs. for the i nvention may admt to ot her
equal ly effective enbodi ments. DETAI LED DESCRI PTI ON OF THE | NVENTI ON

In the fol | ow Mg @RS&H: inveht@ih, still FiHe Uludes ﬁiﬂe&o&bémslahg ﬁ@irtdh;cfreén provi de an
understandlng of the present invention e understood by

those ski |9atbah PPRERE a1 ABsructins pﬁ?tegiétgtra%fe ﬁllséweﬂ ft?ayfhs g&“ﬁ P | ced

Wi t hout t N§REentiRlifthdn® oPdbeh rdadod Ettéttfei@pﬁt% fMﬁMﬁ’é Atéwsapfnoﬁmmgfm@@atsé ons from

t he described enbodi nents may be possib t he eC|f|cat|on and
appended dfipg fos rotatiea arandnits langitwdinal 'aXlS"'@bmﬁémnéﬁ 'Pluraléb ﬁﬁé’éﬁ algng "in
connectio ; TIE-T-Te N o) ialgocgltt;%; gonnectl on
with" or r}Pér{t\AO%t(Q)rngftué% %fntﬁg\/i%?%cél/#égg?nﬁt &g ealme]izl1 ; and the terpm 'set" is
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repl aced by j oi nted tubing or any relatively small dianeter tubing for
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BRIEF DESCRIPTION OF THE DRAWINGS

p.:

The manner in which these objectives and other desirable characteristics can

be obtained is explained in the following description and attached drawings in which:

Figure | illustrates a profile view of a prior art mechanism for manufacturing a

wire-wrapped screen as shown in U.S. Patent No. 4,314,129,

Figures 2 illustrates a view of a wire-wrapped sand screen assembly having

end rings between the wire-wrapped sections, and an enlarged view of the end ring.

Figures 3A-3B illustrate a cut-away view of an embodiment of a wire
wrapping assembly in accordance with the present invention for a sliding welding

contact.

Figures 4A-4B illustrate a cross-section view of an embodiment of a wire
wrapping assembly in accordance with the present invention for a sliding welding

contact.



assenbly wherein the tubular assenbly is fornmed of conponents having
different dianeters. Wre-w appi ng nmachi nes for w appi ng and wel di ng
wire around a tubular structure (e.g., a perforated base pipe) using pipe
handl i ng/ r Gy @bdosioeSdPPOrt equi pment are known in the i pgugiiodsocMdih
reference to Figure 1, U S. Patent No. 4,314,129 describes the known art as
fol | ows: Pi pe base 10 is provided with a plurality of perforations

11. A plural it yFigfirersofllastiages extwenadag vimngof e cabddmele of ur Wiac erappinghe pi pe
base, general lﬁ/l par al Idel to.ifs |ongitudi nfll axig. Ta? rodrksE gre usual |y
equal |y sp&EERPIIbIRqerdanes wat g RIeseaFiny9Ruon {95 & PYRHRS WRAMPR S92 s shown bei ng
wr apped around fhe pipe base and rods to.for .screen. The wire feeding
neans i s not s ﬁ)ﬁfetguf?lu?t?teﬁfa EHRvantShal a’bS‘ﬁb‘ﬁ“ﬁ%‘}ti(’gﬁ YELATY "€onpri sing a
drum from yiimblytil@cobidaticd with @ préletinkahtios AsEpreddihg @h ilp@kédgeldr r angenent
is used to hold the wire in tension to cause it to bend around the pipe and
the rods. ewentpath. g wrap the wire on the pipe and rods, relative
rotation between the pipe and rods and the wire feeding nmeans |i§ necessary.
Usual |y, the wikids Peediorg. hesavsn it theqpgendsd dradngsilstrals PR e r ot at ed.
At the sangfidiBedtd6r BisPBvedlfn hfiSre A ORIRE td BNEHnkideed Bhitheadf i@ Speed
which along wth the speed of rotation provides the desired spacing between
t he adj acesmopeded the invension may aflmis tneth¢ngavally effeetiye eppedimeniedi ng neans can he
noved longitudinally of the pipe and rods while the pipe and rods are

r ot at ed. DETAIEEDQ(E(SSRM@@QFEFHEtWiV@NTﬁQ@nti on first electrode 16 is
positioned to engage the wire as it is wapped on the pipe and provide a
wel di ng cur r entInt thetfoléarting descriptian, mumareys wpieily o set fagiegpevide apuse

toget her. Elnﬁrs?zlnﬁﬁ rdg hﬁeséﬁt q&ﬁeﬁ@&f?.e%o oL, fldif @ %&S&)B&&? thése 10

conpl ete the circuft, rree ns are provided to connect the rods to ground a
short di st skiliel ialtieamit thit thdpresombippedioninrag be practiced withphigheserdeidiisasdt shown in

FIG 1, sugh neans conprise se d..or. ground r . round
el ectrode ﬁﬁtc?‘ﬁ?ieégusavaﬂ i (ke %?Ca%%rﬁtfg%'tl %gs%egér{%% 8@9@%&:@:&3%{%‘?&2 senbl y
i ncl udes cpasidt 22. . . for engaging one of the rods that extends al ong
the surface of the pipe base. ... Each individual contact assenbly is
attached to pl amah@pecificativhang appenideclsindsethd itergs Fasthedt’l, edmenothe cent er of
e e D AP i U0l 20K MR NS Ridgand 288 h35AL Hhedye outsi de
connection with” or “in connection with via another element”; and the term “set” is
used to mean “one element” or “more than one element”. As used herein, the terms
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“up” and “down”, “upper” and “lower”, “upwardly” and downwardly”, “upstream”

3

and “downstream”; “above” and “below”; and other like terms indicating relative
positions above or below a given point or element are used in this description to more
clearly describe some embodiments of the invention. Moreover, the term “sealing
mechanism” includes: packers, bridge plugs, downhole valves, sliding sleeves, baffle-
plug combinations, polished bore receptacle (PBR) seals, and all other methods and
devices for temporarily blocking the flow of fluids through the wellbore.
Furthermore, while the term “coiled tubing” is used throughout, it could actually be
replaced by jointed tubing or any relatively small diameter tubing for running

downhole.

Generally, various embodiments of the present invention include an improved
current path in the welding process in a wire-wrapped sand screen manufacturing

operation and a method and apparatus for wrapping wire around a sand screen



El ectrode 18 including contacts 22 should be nmade of a material having good
el ectrical conductivity, such as brass. This reduces the tendency for any
wel di ng to occur between the contacts and the rods. The rods arc generally
of steel, oldemsisascn! ess steel. Housing. . for the rogcaasembbeoas well as
mounting plate 28 should al so be made of a material having good el ectrical
conductivity. The ground electrode assenbly is nounted on rotating head.
for rot afsérobly wiereid tie fpbyler assemblhds faded oA compenentsthavingrdiffégrent| | ke (not
shown) conaecté the el ectrode to ground Enbodi ments of the present
i nventi on 5Ve the known art (including, but not limted to, the
processes and tool s descrlb 314 £roviding

t 4 12
nmechani cal nean¥"td" ang)g %‘8? snff”h‘e""r%?grﬁgac"tr(]"s"v?[\lg(Illf;aVY1 eyarg‘d dg\;vért'g%[lo over come
obst r ut i ongryetudd (elgdia@ribraehbatesif Ssng pipe har(ding/adtdtiag/stgpertwabigmery current to
have a nore i mal ath an ot her van descr.i b / or
appar ent h@Fg&ﬂwnmt e Inghysfry, q%ﬁ%fﬁefftbceﬁt) UgHEe ;ag§sgﬁﬁﬁt Ig‘ér‘gglr‘]‘alggsenbl y 100
i's shown haastritds theWnb®n Wi aPfoliewé:i on 102 formed around a base pipe 104,
wherein the wire-wap section is bounded by radially protruding term nation
rings 106 (e.g., |0@@be$da§*@1/@ﬁ, R6videdrsitCa pluesnes!) perfokatigls riadi al Iy protrudi ng
obstructions Myl o‘ﬂ‘f'&isﬂ@ze&feﬁd%loﬁg%e((ﬁt%lcfeod'urfh&fdf(lﬁ% Fipdibdse] or injection)
or shunt tube 3gs& %rba@fﬁleﬂo@l@ﬁéﬁu@iﬁﬁ%ﬂ'@%@%@\é@rﬁwﬂy equallyW th respect to
Fi gures 3A-3B aligleAArdidd RNSuSHDBSIHERRe Bkc.tWEe R 65 aldwnl RNt i on i ncl udes
an inproved wirgs eapmmtﬁé a¥e rﬁiﬁbds 18 ForhRscrégS Ok gl above and as
shown in Figur g, gf éan asva@t @ (ﬁ;al%ﬁﬁmgﬁ&eus fy With wire 109
across a set of,/ GUsHél soficldides a radially
protrudi ng obst fg r&pflag rggl ﬁﬁ?{oqgusasi?%nbly i ncl udes a
mounting ri ng Lon fé% 1p ura Ity of grounding el ectrode
contacts 204. ac con |nc udes (a) a dovetail -shaped profile 204A
for mting with a correspondl ng grbove 208 in the nounting ring 200, and

(b) a contact pr Ofl L’@ @g@ggr& %%Cg\ %8| roliP e b8 diiidl ternative

enbodi ment s, NEaRRYRACKHIRYY L o gsrm el and the
mounting ring @Qﬁ e e %ng rtnﬁans 1s fse(a I n operation,

to wire-wap t A g)e . ({1 vdonld g}a%enentmththe
axial rod 108 tr8a %H“i E@'tp gﬁﬁ; Y8 $ f? re 109 to the
axi al rod 108 e% . Rnpf@" Sn c??é\gn section is
bei ng wr apped ?ﬂg}% ‘8‘?"1“ a ch 5I° ? ® the contact 204
is permitted t cayp % rlng 200

radial |y out martbeﬁlﬁeﬂdéasqfﬁ@t% tructl on (as shovvn in FI gures 3B and 4B).
When comi ng to the @bsdckstfinconwith hehisviapptioag REOeRSSodes 16t Bpped and the

Wi re-wr appi ng gesiasiie eRRgbhermKAd it i@ wiageWoR ERifijcand @Rvidee base pi pe 104
even Wi th an ohSkEMGE icOferdt MalAGEs thHOVGR AIdaBE rod iDendagiii@hse204 can slide
radi al l'y i nwar dodethef. ETIRNAAGR AL € d1sQehapfB and rolls_alodgth@tilR) T@NMbOdi nents, the
Wi 1 e-wrappi ng %%ﬁﬁim' the Hﬁ‘){utf MEdnRGFe ﬁr@ﬁlﬂé&ﬂ% cBnrRbafd s RgFbE (e.9., a

spring) connect esﬂ & & éﬁ% et whiledRiigSi Ng the contact radially inward.
The bi asi ng rre 0 > permt the%(?ontlact to slide radially outward to

overcome the pr ot r ulﬂ thy ankndiuent isbown dmdAGapppuphaneans CPBPESSt force to nove

the contact backcondta @ﬁg@b@lﬁgmdw& hThqq@rcal%d alectredp. includes a
plurality of contact assemblies 20. Each assembly includes contact 22.

. for engaging one of the rods that extends along the surface of the
pipe base. . . . Each individual contact assembly is attached to plate 28.
. . along a line extending radially from the center of the pipe base. Each
contact engages one of the rods located on the outside of the pipe base.

* * *

""f“f_“-'
g—a—-—

Electrode 18 including contacts 22 should be made of a
material having good electrical conductivity, such as brass. This
reduces the tendency for any welding to occur between the contacts
and the rods. The rods are gencrally of steel, often stainless steel.
Housing . . . for the rod assembly as well as mounting plate 28 should
also be made of a material having good electrical conductivity. The
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In an alternative enbodi nent of the present invention, with respect to
Figure 5, instead of sliding engagenent, the grounding el ectrode contacts
206 are in rotating engagenent with the nounting ring 200. Each contact 206
i ncl udes a WwbnReo3Poo2860r connection to the ring 200 suchpthakbdeeent act is
free to rotate as much as ninety (90) degrees to nove the contact
conpletely away fromthe base pipe 104 and to permt clearance of any

prot rudi ng obst growtd ebevirodifskaantyy isonouatet! onirgtetingrheppi. nfprmetatiiones i ncl uded
contacts with awillethe piperiatd chededs.ed cofanpiaiot ortthe dike dumitshéwm) ni nor
eccentriciti es annetahd élyctiode igi@mdi nperfections in the underlying base

pi pe, this enbodi nent permts a high degree of pivot in the contact as
required for the wire-wapping assenbly to clear |arger obstructions. In

still another dj. nent t he present .inventiaqn. w.th. reference to Figure
5. the groundi i BruEERL e e B 830 RTE Mk dPow s R 5o

connect ed h& lirhigdbias the prgress dndatoels! deeaibed! i .S PaeheNbng3 Moid9) bpg ring 200
(or plate) as, described above. The .rotation of this ring 200 may be

synchr oni zB@Vidingrmechanicah mepnsJf; (8? adjyit ths Foptags bagfaﬂfl‘%{“@&cﬁ?"a"cv??m@%gagi ng the
axi al 1 ods hautors PRAGE Béin Whe bdse PHRMHY) AN VE: Wading! duyretUtbitage 8 he wr appi ng
process either to account for mnor eccentricities or ovality or other

i nper f ect | BAE apimehrathy Al Ytherqdiantagesdeseribsd apdir RPPEEt B8 is ubst ant i al | y
outward to account for obstructions along the base pipe such as end rings
(al | described WBBepd 1 Rgvee?. aevd eaeenposely 1011t dfogmiivinae Wier e- wr appi ng
assenbl y t .4l deebnMob Tolnt £ARUECHase Bibe AD4, WheON B WiM-ArdpRciiOs wel di ng
position. Aforce F Is applied against the contact 204 by the wheel 210 to
nore readi baundestbiy eadidbly pretriding tepainatipgaings t106 e leagplezpes. orTRI®E f aci | i t at es
formation o I t ; ¢ AN £%k $1d 1Y

t echnol ogygéevgs)' 6%?%51&?%&)9?{%@2%?%%&%3{5} g{eaéﬁ |scl?0rgsec§ﬁ§n§'?%f respect to a
| i mited nuimflew cofitrod wbingictien bsshubittobeassdnitiieeer other tternahardwiatd appreci at e
nunmer ous nodifications and variations therefrom It is intended that the
appended cl ai msWithvepecs tic Figuedi 3A-3B tand 44.-4h dbne gmbadimenisofabe prebdntwi t hi n t he
true spirit _and scppe of. the invention. J I 3

| . W re-w aBpiige %g‘@%ﬁ“ﬁ“’?—ﬁ’r" earrggf'r‘f’grapﬁm fﬁs\é\y@ r%’gh%@?ﬁ%g%vr\ib ?‘ieabgﬁea base pi pe
having a pindraalshéwn of Fipmedd) éxtvenaghingaml weldingn baset sped 04swith adre 10% t he base
pipe, the a\llr\:nrorsse_awsre?gp Iagi %as? ?HE'\%he%g t erllaagel: gg)'e includes a radially protruding

obstruction 106. The improved wire-wrapping assembly includes a mounting ring or

plate 200 for holding a plurality of grounding clectrode contacts 204. Each contact
204 includes: (a) a dovetail-shaped profile 204A for mating with a corresponding
groove 208 in the mounting ring 200, and (b) a contact profile for engaging each axial
rod 108. In alternative embodiments, the contact may include the corresponding

groove and the mounting ring may include the dovetail-shaped profile.

In operation, to wire-wrap the base pipe 104, the contact 204 is in engagement
with the axial rod 108 to provide sufficient grounding to weld the wire 109 to the
axial rod 108 (as shown in Figures 3A and 4A). As the screen section is being
wrapped and a protruding obstacle 106 is encountered, the contact 204 is permitted to
slide along the groove 108 of the mounting ring 200 radially outward to clear the
obstruction (as shown in Figures 3B and 4B). When coming to the obstruction, the
wrapping process is stopped and the wire-wrapping assembly can be moved to a new
position on the base pipe 104 even with an obstruction in place. Once clear, the

contact 204 can slide radially inward to re-engage the rod 108.



a pipe support for supporting the base pipe and applying a rotation around
the |ongitudinal axis of the base pipe; a wre feeder adapted to wap
the wire around the outside of the pipe and the rods in spaced helical
coils; wo2odolobsbe €l ect rode positioned to engage thecwuseooatsdosiel d t he
wire to each rod as the wire is wapped around the rods; and a second
el ectrode having a nounting ring and a plurality of separate individual
contacts w th ehchthenenbodinedts, amm{wrepm;@hssgnbimlryayoﬁmthaf inthide mods, the

ti t | t di t f th
base. pi pe. PEAER RAARt end R aapren s avet bt Ty e BTG Cutvera

al ong the nxiily ingraid. NFhd @m@xﬁgambaﬂdvodldsmagee \Abﬁthbtttheshd@dahalltyhe contacts
bei ng di sengaged fromthe rods durjng novg)én}eefrll ga ffi(Protrudl ng menbers;

wher ei n t hQUFRELT oxpreems g @rotyding gpsiygHoy 161k FfRe )y i cal

circuit as tﬁefb%nt\%trbgd@ﬂg)aéaga%e&@ﬁm,ﬂlqﬂe @&l d the wire to the rods. 2.
The w re-w appi ng assenbly of claim1, wherein the base pipe includes an

obstruction pr Orn%dauaﬂlaﬁ@éiérﬁﬂddxn&%me Pdrdl@Y MenttdAewal t@pectltarmier of the
base pipe, and wherein the inner dianeter of the mounting ring is

suf fi ci ent Byinsteadyef stiding engepement dhagraunding glestroderopiasts 20haicdr FHBngh. 3.
The wre-w udes a
,ggg .'aﬂ&t g@@&gp %u%%%@efqogr%ag%gﬁw RBGRIERIL A% 207 ¢r

dovet ai | - sh pr I ng pr ong a surface, and
wher ei n theommmmmgxerrmggow sich thabthe gondans &t figielto @mdn@h@m@etw?%d on a

face of LN ARk Lide M Dnlofl ccRRflrf 0EARLM hE'GasTBHR DA kAP ed TO

receive th e o I n the gro e to enable sliding of
t he cont actlearance of any protruding obstruction. While prior art wire-wrapping machines

included contacts with a very limited degree of pivot to account for minor
eccentricities or ovality or other imperfections in the underlying base pipe, this
embodiment permits a high degree of pivot in the contact as required for the wire-

wrapping assembly to clear larger obstructions.

In still another embodiment of the present invention, with reference to Figure
6, the grounding electrode contacts 204 engaging the axial rods 204 connected to the
base pipe 104 are located on a rotating mounting ring 200 (or plate) as described
above. The rotation of this ring 200 may be synchronized with the rotation of the
base pipe. The contacts engaging the axial rods have some degree of freedom to
move radially during the wrapping process either to account for minor eccentricities
or ovality or other imperfections in the underlying base pipe or even to move
substantially outward to account for obstructions along the base pipe such as end rings
(all described above). A wheel device 210 is included in the wire-wrapping assembly
to align with the contact 204 as it moves into the spot welding position. A force F is
applied against the contact 204 by the wheel 210 to more readily secure the contact

204 against axial rod 204, This facilitates formation of a more direct current path than

known from existing technology.

While the invention has been disclosed with respect to a limited number of
embodiments, those skilled in the art will appreciate numerous modifications and
variations therefrom. It is intended that the appended claims cover such modifications

and variations as fall within the true spirit and scope of the invention.



4. The w re-w appi ng assenbly of claim 2, wherein each contact includes a
dovet ai | -shaped groove forned al ong a surface, and wherein the
nmounting ring includes a dovetail-shaped protruding profile fornmed on a
face of the nmounting ring for each contact, the nounting ring adapted to
engage the dovetail -shaped groove of each contact with each protruding
profile on the face of the nmounting ring to enable sliding of the contact.
5. The wire-wapping assenbly of claim11, further conprising: a wheel
arranged proxHAatS dlMEmisct s of the second el ectrode, the wheel adapted
to apply a force to one contact at a tine when such contact engages one of
t he rods. 6. The wire-wapping assenbly of claim2, wherein each

contact is connegted A leIRYALLASIY ffhakeBRAEsMends R WRbrGONECT i ON.

7. A nmethod of making a san reen pl pe having an
base pipe having a plurality of rods extending along an outside surface of the base

pipe, the wire-wrapping assembly comprising:

a pipe support for supporting the base pipe and applying a rotation around the
longitudinal axis of the base pipe;

a wire feeder adapted to wrap the wire around the outside of the pipe and the
‘rods in spaced helical coils;

a first electrode positioned to engage the wire and weld the wire to each rod
as the wire is wrapped around the rods; and

a second electrode having a mounting ring and a plurality of separate
individual contacts with each individual contact engaging only one of the rods, the
mounting ring having an inner diameter larger than an outer diameter of the base
pipe, each contact being adapted to move radially inward and outward along the
mounting ring to engage and disengage with the rods, the contacts being disengaged
from the rods during movement past protruding members;

wherein the first electrode and second electrode define an electrical circuit as

the wire engages each rod to weld the wire to the rods.

2. The wire-wrapping assembly of claim 1, wherein the base pipe
includes an obstruction protruding radially outward beyond the outer diameter of the
base pipe, and

wherein the inner diameter of the mounting ring is sufficiently large to permit
the obstruction to pass therethrough.

3. The wire-wrapping assembly of claim 2, wherein each contact
includes a dovetail-shaped protruding profile formed along a surface, and

wherein the mounting ring includes a dovetail-shaped groove formed on a
face of the mounting ring for each contact, the mounting ring adapted to receive the
profile of the contact within the groove to enable sliding of the contact.
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obstruction protruding radially outward fromthe base pipe, conprising:
nmounti ng the base pipe for rotation around its |ongitudinal axis;
positioning a plurality of rods along the outer surface of the base pipe;
rotating the base pipe and the rods to wap a wire in spaced helical coils
around the base pipe and the rods; welding the wire to the rods as the wire
engages the rods; providing a set of contacts for groundi ng the rods;
groundi ng each individual rod ahead of the wapped wire through a separate

i ndi vidual contagt thahe GREAESS msxerﬁal_y@fuam Vi Wikddin eRh QRtakNBcOMdsSi de
surface of the rod adjacent the wire; ahd novi ng the contacts

radially oummbwdaﬂﬁmum@eﬁQ398HWMéab0&@a@ﬁgeﬁmdn1groundlng agai nst the rods
while clearing t Q\ﬁ\etoe}i)n tliqg% %glpg ring includes a dovetail-shaped protruding profile

formed on a face of the mounting ring for each contact, the mounting ring adapted to
engage the dovetail-shaped groove of each contact with each protruding profile on

the face of the mounting ring to enable sliding of the contact.

5. The wire-wrapping assembly of claim 1, further comprising:
a wheel arranged proximate the contacts of the second electrode, the wheel
adapted to apply a force to one contact at a time when such contact engages one of

the rods.

6. The wire-wrapping assembly of claim 2, wherein each contact is

connected to the mounting ring by means of a pinned connection.

7. A method of making a sand screen on a base pipe having an
obstruction protruding radially outward from the base pipe, comprising:

mounting the base pipe for rotation around its longitudinal axis;

positioning a plurality of rods along the outer surface of the base pipe;

rotating the base pipe and the rods to wrap a wire in spaced helical coils
around the base pipe and the rods;

welding the wire to the rods as the wire engages the rods;

providing a set of contacts for grounding the rods;

grounding each individual rod ahead of the wrapped wire through a separate
individual contact that engages only said individual rod on the outside surface of the
rod adjacent the wire; and

moving the contacts radially outward to disengage the contacts from

grounding against the rods while clearing the obstruction.
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WD 2009/ 009256PCT/ US2008/ 067081 8. The method of claim7, wherein
novi ng the contacts further conprises sliding the contacts radially outward

al ong a groove to clear the obstruction. 9. The nethod of claim7,
wher ei n MW godbb®260Nnt acts further conprises rotating pichase@sbasd: s
radially outward al ong a groove to clear the obstruction. 10. The

nmet hod of claim 7, further conprising applying a force against the
i ndi vi dual cont8ct eRgaggthmg dflclaim @dwherein moving the contacts further comprises

sliding the contacts radially outward along a groove to clear the obstruction.

9. The method of claim 7, wherein moving the contacts further comprises

rotating the contacts radially outward along a groove to clear the obstruction.

10.  The method of claim 7, further comprising applying a force against the

individual contact engaging the rod.
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