APPLI CATI ON FOR PATENT Title: Method for Downhol e Screen Manufacturing
Inventor: Elnmer R Peterson FIELD OF THE | NVENTI ON [ 0001] The invention
field is wowntwalseszscr een manuf act uri ng net hods and nor e PEpaS2609064488/

met hods of screen material fabrication and attachnent of the screen
material to the base pi pe. BACKGROUND OF THE | NVENTI ON [ 0002] Screens for
downhol e use typically are fornmed around a base pipe that is perforated or
has sonme sort of openings. The base pipe is attached as part of a string
ext endi ng downhole so that it can be properly positioned in a producing

zone. Around the base pipe is a filter material and around the filter
material is an outer shroudAPHdCATHION EQREMATENT ysually a thin netallic

t ube wk punch LSS | ﬂ@%ii . protect the screen materi al
from éﬂ%ge mhegagﬁﬁgﬂﬁ or @ﬂ@%s%ﬁf e %@?ﬂgbgthe hol e. The | ouvers are
usual Iyvetdrf | ci dilineyR| Betg@oso as to not neaningfully restrict flowto the
filter er | t t size particle for exclusion is determ ned by

t he oﬁé]gﬁﬁgég&%@%%ﬂﬁ@ﬁr een material. [0003] In the past the screen
mater i al (6e] Nahes SRR S BAoWDIE Schock ififtululihe VERIBAE Sy Gl AN
described in" USP 5,611, 399. This patent also shows a technique of running a
t ubul apecafsdlytrhgthody allspneea materiglofablication and attechragniofi ghd smepint malieriall togham
made of ends that are bent and doubl ed over on the tube shape. O her

pat ent’@¢HBY rel ate to manufacturing screens for downhol e use are USP

6, 305 Bk erdOIBNBATF B MNVER4ioNhe past techni ques had a di sadvant age of

di stinct out of round shz;‘%e due to the doubling over of ends and folding
t hem ovel000RAE a Sceesos tfor) Wommbolehasepitypiendly afe farmsidngrotnd tahbassapipe that is

perforated or has some sort of openings. The base pipe is attached as part of a string extending

downhole so that it can be properly positioned in a producing zone. Around the base pipe is a
filter material and around the filter material is an outer shroud. The outer shroud is usually a thin
metallic tube with punched openings that is designed to protect the screen material from damage
when run in or when pulled out of the hole. The louvers are usually sufficiently large so as to not
meaningfully restrict flow to the filter material. The target size particle for exclusion is
determined by the opening size in the screen material.

[0003] In the past the screen material that has seen wide spread use is a Dutch Twill
weave as shown and described in USP 5,611,399. This patent also shows a technique of running
a tubular assembly through a die to close an overlapping longitudinal seam made of ends that are
bent and doubled over on the tube shape. Other patents that relate to manufacturing screens for
downhole use are USP 6,305,468 and 6,607,032.

[0004]  The past techniques had a disadvantage of distinct out of round shape due to the
doubling over of ends and folding them over. As a result during the process of joining to the base
pipe, the applied compressive force to try to secure the ends of the assembly to the base pipe or
to seal a longitudinal or spiral seam were not optimal. This was because the out of round shape
limited the ability to uniformly apply a sealing compressive force all around the screen structure
without overstressing the built up area of the folded and doubled over material of the filtration
media. Another issue was the use of the Dutch Twill weave design from the point of view of cost

and bulk when trying to form a seam.
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the length of the assenbly as well as stronger end connections. Optionally,
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into th hthen initially, h nbly i.s still in flat.sheet
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appreciate the details of the preferred node of the invention fromthe
descr hen die areeablyanstiil Heflaishesti famadrdheres firy vheni theassemblynis in fipetform ande
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scr eedetadly of shd heeferesdemadié fofi she invieaticte tkobo tieaddicpther beldWearfings dshafiatwd | |

over | t.o make a seam when .t he sheets that are attached_together are
rol | e§3%iRgs %ﬁ%@owang thedtull geansrad the onentiqngs teprijoand & teslaimg or
t her eaf g M OH PEELUNRS: and an inner base pipe are drawn through a

die to join the seam nade by the overl appi ng edges. Because of the
conpr essi@®fébf thmethadad makimma streyn boretdvagholeouse uses mesh screen layers that are

diffusion bonded to each other. The ends that will overlap to make a seam when the sheets that
are attached together are rolled into a tube are compressed before the tube shape is created or
thereafter when the tube shape and an inner base pipe are drawn through a die to join the seam
made by the overlapping edges. Because of the compression of the edges, when they overlap to
form a tube the wall thickness at the overlap is about the same as the remaining thickness of the
screen portion. Optionally, a resilient material can be compressed into the open areas of the
screen portions that will be overlapped to make the generally longitudinally oriented seam. The
seam can be parallel to the screen axis or spiral around it. The outer perforated shroud provides a
compressive force that maintains a barrier resistant to flow of sand particles between the seam
overlapping surfaces as the outer perforated shroud, filtration tube and inner base pipe assembly
is drawn through a die.
BRIEF DESCRIPTION OF THE DRAWINGS

[0007]  FIG. 1 is a perspective view part cut away to show the screen assembly method of
the present invention;

[0008] FIG. 2 is a section view along lines 2-2 of FIG. 1,

{0009} FIG. 3 shows screen material in sheet form with thinner ends after diffusion

bonding.
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wi |l aees ladytle hﬂoﬂ@rtﬁarv\/ﬂ%r@aéihﬁ befpedeh e edds 26 and AZahafrdud PEEMREEs &S 20
and 22 _of shroud 24. The | ength of the nmesh material 10 is a little shorter
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the shroud 24 and its orientation can be longitudinal or spiral. It is preferably welded.

[0011]  The mesh layers 10 after diffusion bonding together, represented in FIG. 3 by
arrow 12, form an assembly 30 that then has opposing edges 32 and 34. These edges 32 and 34
can be mechanically or in other ways compressed so that when the assembly 30 is rolled into a
tube shape the edges 32 and 34 overlap, as shown in FIG. 2, so that preferably their aggregate
thickness is equal to or slightly greater than the non-overlapping edge portions of the assembly
30. Alternatively the sheets 10 can be stacked before diffusion bonding to create the thinner
edges on preferably opposed ends that are overlapped when the tubular shape is created.
Although an even thickness all around is preferred, variations where the wall thickness of the
assembly 30 at the seam is within about 10% of the thickness elsewhere are acceptable. The
number of sheets 10 in the assembly 30 can vary on thé application and 3-6 layers are a range for
many applications. The thinned ends 32 and 34 that are to be overlapped can also have a resilient
material 36 put on one or both edges. Preferably the material 36 is rubber or another material
compatible with well conditions. The material 36 is preferably applied before compression of
edges 32 or 34 so that it gets pushed into the open spaces in the mesh of the assembly 30.
Alternatively, compression of edges 32 and 34 can occur after they are overlapped into a tubular
shape and forced through a die schematically illustrated as 38. Similarly, the material 36 can be
applied to one or both edges before using the die 38 for the final assembly.
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edges 32 and 34 over| apgl ng wiith material 36,
of them can be welded to the base pipe 14.

[0013] Those skilled in the art will appreciate that the above described method allows the

use of an assembly 30 made of layers 10 that are mesh screens essentially in a flat plane that are
much cheaper to manufacture than Dutch Twill weave that is made in high manufacturing cost
locations around the world. The basic mesh screen of a type similar to that used in screen doors
is made in many lost cost locations in the world. When the layers 10 are preferably diffusion
bonded together the result is an assembly 30 that functions comparably as a screen material to
Dutch Twill but is much cheaper. The use of multiple layers to make an assembly 30 creates a
new issue as to how to close the longitudinal or spiral seam without welding which can fail under
certain conditions downhole. While Dutch Twill used a single layer and overlapping edges did
not create such a large bulge as to present an assembly problem, the assembly 30 that can be at
least twice as thick as prior Dutch Twill designs with thicknesses approaching .040 inches
needed an edge treatment to solve that problem with the higher thickness and still not use
welding which many operators find undesirable. Accordingly, the present invention allows the
use of a cheaper but thicker screen assembly and finds a way to seal a seam in it without welding

by edge thickness reduction, however accomplished and has the flexibility to add a seam sealing



if used, already pushed into the openings at the overl apped ends. Ideally
the rolled assenbly 30 is at the size of the outside dianeter of the base
pi pe 14 wohotamssads 32 and 34 aligned and overl appi ngPeadIs2aioes4380 t hat
there are no or mniml bulges on the outside of the assenbly 30 Wile the
assenbly 30 is on the base pipe 14 the shroud 24 that is already in tubular
shape is slipped over the assenbly 30 with there preferably being a

cl earance fit between them The base pipe is narked for the position of the
shroud 24. ore the die 38 i | oyed to conpress. the assenbly 30 and the
hr oudnSHitiors WEich 645 b 5BE o botfil sEHE b8 CRFIREDITGRE M5k REAUPE JARDISHUD { he
base piskge dffis aldoRSLUESN, the shroud 24 is pressed against the assenbly 30
which in turn is pushed tightly onto the base pipe 14 as illustrated in
FIG 2. (iddnalThe eoeedmdsri®rois RiRstoativieotththef prefeensd cambddement| ateddvarmus he
base pipe 14. [0013] Those,skilled i,n the arf will appreciate.that,the
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| ocat iegayalgpBYind t he worl d. The basic nmesh screen of a type sinilar to that
used in screen doors is made in many | ost cost locations in the world. Wen
the layers 10 are preferably diffusion bonded together the result is an
assenbly 30 that functions conparably as a screen material to Dutch Tw |
but is nuch cheaper. The use of nmultiple layers to nake an assenbly 30
creates a new issue as to howto close the longitudinal or spiral seam

wi t hout wel di ng which can fail under certain conditions downhole. Wile
Dutch Twill used a single |ayer and overl appi ng edges did not create such a

| arge bulge as to present an assenbly problem the assenbly 30 that can be

at least twice as thick as prior Dutch Twill designs with thicknesses
approaching .040 i nches needed an edge treatnment to solve that problemwth
t he hi gher thickness and still not use wel ding which nmany operators find

undesi rabl e. Accordingly, the present invention allows the



use of a cheaper but thicker screen assenbly and finds a way to seal a seam
init wthout welding by edge thickness reduction, however acconplished and
has t he fwexpiwdspi2¢ to add a seam seal i ngmaterial 36 whiPCh/UGSe@®64398 one or
both of sealing the openings in the nesh or being doubled up as the ends
are overl apped. [0014] The above description is illustrative of the
preferred enbodi nent and various alternatives and is not intended to enbody
t he broadest scope of the invention, which is determned fromthe clains
appeng gwpeIOMI and properly given thelr full scope literally and

equi valléity. |1 claim 1. A method of manufacturing a downhol e screen

asseml y, QQfH%fHoﬁ'd?ﬁhanﬁ ﬁfi‘i?nk' E\Iqir?%&rs%}e%nl ﬁ{%e m@f@‘ﬁ een material to

each ot her; | ol ning, out we oppose id assenbl ed
| ayers to emmmmgduscmtekayap@rﬁamgsemmawriahmeeaphpeher2 The method of claim

1, conprisi.ng: as nbli said | th diff bondi ng. . 3. The net hod
oD 3O p e It e et ff e tlsembRd T eR A ST aNE o st d

assenhgtin @M{eggaslgeiﬁ}g{e form ng the assenbl ed layers into a tubul ar shape.
4. The method of cl'aim3, conprising: reducing the thickness of opposed
edges 2of séhémmﬁmﬂmﬂ@dnihy@nmﬂsegore fornlng the assenbled layers into a
t ubul ar shape feeCl ai,m orrprl si ng: using nechani cal

conpr essi oﬁgﬁeglbigga?:l I%Wés‘f’ﬁﬁ“gifﬁ&oél Ieast one edge of said assenbl ed
| ayer g, bef qme nttledd @iROL, IcBRprisi@g: The method of claim 1, conprising:

reducing the thickness of at least one edge of said assembled layers before forming the
assembled layers into a tubular shape.
4. The method of claim 3, comprising;

reducing the thickness of opposed edges of said assembled layers before forming the
assembled layers into a tubular shape.
5. The method of claim 1, comprising:

using mechanical compression to reduce the thickness of at least one edge of said
assembled layers before overlapping them.
6. The method of claim 1, comprising:

adding a sealing material to at least one edge of said assembled layers before
compressing said edge to reduce its thickness.
7. The method of claim 6, comprising:

forcing the sealing material into openings at an edge of the assembled layers.
8. The method of claim 4, comprising:

making the thickness of the overlapped edges no greater than the thickness elsewhere on
the assembled layers.
9. The method of claim 1, comprising:

securing the ends of said assembled layers to the base pipe without welding.
10.  The method of claim 1, comprising:

putting a shroud over said assembled layers when said assembled layers are on the base
pipe;

forcing the base pipe with the assembled layers and the shroud through a die to join the

shroud and assembled layers to the base pipe.



adding a sealing material to at | east one edge of said assenbled | ayers
before conpressing said edge to reduce its thickness. 7. The nethod of

clai m 6, worgpro/espszg: forcing the sealing material into ®pEAISAYS/064438N edge
of the assenbled |ayers. 8 The nethod of claim4, conprising: making the

t hi ckness of the overl apped edges no greater than the thickness el sewhere
on the assenbled |ayers. 9. The nethod of claim1, conprising: securing the
ends of said assenbled |ayers to the base pipe wthout welding. 10. The

met hod _of aiml, conprising: putting a shroud over said assenbled | ayers
when gérd gé?éWﬁﬁ °$§5€}§‘§ TSHEt he base pipe; forcing the base pipe with
the assemblghink WeisSerdhidd id)RrstB QM INERMIR: ol fe bAside! g and
assenbl ed Iraygrhs to the base pi Se. 11. I'lﬁgll ml;ta-hoéﬁ%é gﬁdg:d[%n%ﬂ@rcoz?ip“ S|e ng:

rol li mgpe,the assenbled |ayers to a snaller dianeter than the outside

di aneter of the base..pipe; ening.the rolled.assenbly to get it onto the
base pipe; WPEME, I8HQ¢TEW . ‘@g’otf’a‘:ﬁ%" '&ﬂtF‘%basﬁs?‘é}é%l ed layers to keep the

rol I ed assegilng dimBasH! éQRe AiMlch AG:cBAHA 1RAS to'kdel tRY RNl RRRALE B Sosilidn The

met hod of claim 11, congé|3|ng: sliding a tubular shroud over the assenbl ed
base pingke basd pinsl Wishiovertapned enfls| ayers; advanci ng the base pipe with the

rol |l ed,ass | ed, | LS the .shroud through a die to join the shroud to
t he bgg'e p%%ﬁi@‘f%ﬁ%@g}a{]ﬂﬁgmggg&gi n the assenbl ed | ayers under the

shroud. sliding a tubular shroud over the assembled base pipe and rolled assembled layers;

advancing the base pipe with the rolled assembled layers and the shroud through a die to
join the shroud to the base pipe and to seal the seam in the assembled layers under the shroud.
13.  The method of claim 12, comprising:

reducing the thickness of at least one edge of said assembled layers before rolling the
assembled layers or as a result of said advancing through a die.
14.  The method of claim 13, comprising:

reducing the thickness of opposed edges of said assembled layers before rolling the
assembled layers into a tubular shape.
15.  The method of claim 14, comprising:

using mechanical compression to reduce the thickness of at least one edge of said
assembled layers before overlapping them.
16.  The method of claim 15, comprising:

making the thickness of the overlapped edges no greater than the thickness elsewhere on
the assembled layers.
17.  The method of claim 16, comprising:

adding a sealing material to at least one edge of said assembled layers before
compressing said edge to reduce its thickness.
18.  The method of claim 17, comprising;

forcing the sealing material into openings at an edge of the assembled layers.
19.  The method of claim 18, comprising:

securing the ends of said assembled layers to the base pipe without welding,



13. The method of claim 12, conprising: reducing the thickness of at |east
one edge of said assenbled |ayers before rolling the assenbled | ayers or as
a result wh20mvd9Rdvanci ng through a die. 14. The net ho@#CofusedRiosd43Ss,
conprising: reducing the thickness of opposed edges of said assenbl ed

| ayers before rolling the assenbled |layers into a tubular shape. 15. The
nmet hod of claim 14, conprising: using nmechanical conpression to reduce the
t hi ckness of at | east one edge of said assenbled | ayers before overl appi ng

them _16. e nmejf hod_qf claim 15, conprising: nmaking the thickness of the
overlgépedﬂaﬁdﬁﬁhﬁg°%§@%¥%%‘?ﬁ@ﬁ“@ﬁé t hi ckness el sewhere on the assenbl ed

| ayers. 17. 1 YN I i rial
to at | eastﬁ)%% ﬁe{géﬁé}gg? Bétgﬁg@giggé%el éeigﬁ%)%iﬁrp ggﬁe orgqggﬁ%l?ggllgie%gsgg% edge
t o r ecsembledslayers okthedsse dife. The nmet hod of claim 17, conprising: forcing
the sealin ”at%éhﬁ$fi”t° peni ngs at an edge of the assenbled |ayers. 109.
The hod F e phBam H SPIPANGSE securing the ends of said assenbl ed
layers to thigdiRase: Mrdifl Withdoddt piRR! i gk &is. The nethod of claim 19,
conprising: for€ing the shroud onto the base pipe at the ends of the shroud

to secure the ends of the assenbled |ayers to the base pipe. 21. The nethod
of claim 20, conprising: welding the shroud to the base pipe on both ends.



