- 1 - SCREEN ASSEMBLY AND A METHOD FOR MAKI NG SAVE The present
I nvention relates to a screen assenbly for a shal e shaker or vibratory
separ at orwandizziomagshod 5 for making a screen assenbl y. PCT/GB2b1e/dS5hae4

drilling of a borehole in the construction of an oil or gas well, a dril

bit is arranged on the end of a drill string, which is rotated to bore the
borehol e through a formation. A drilling fluid known as "drilling 10 nud"
is punped through the drill string to the drill bit to lubricate the dril
bit. The drilling nud is also used to carry the cuttings produced by the
drill bit and ot her SCREEHNS ASSEMBE Ys NDa de METHODg irORN MAKANGU SAMEr ned bet ween
the drill string and the borehole. The density of the 15 drilling nmud is

closely controlled to inhibit the borehole fromcollapse and to ensure that
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the rate of pﬂﬂ.et hatshan Of shdnee £ bl Hibratryadiesaiatot handensi hytRbdt he
drilling the rate of 20 penetrati changes at the possible detrinent

of colla ngfcﬁé“%b’r%cﬁ TR 999 mud may al so carry | ost
circulati on mat er i 2 stlieard:se.‘alimm @b aUso settd 1l @ nsn 0thé heohst ehict on ThE

acidity of the drilJling nud so _be adjusted_according tp the ty
formation str3ftd 1oje d'?‘?ﬁle t‘%’?’oﬁbﬁbl#h%s d?ﬂ:??%ﬁdn%’a glaﬁt?ﬁl% g?nt er
al i a expensi v a;tmumetsicrmcj bakedhl Uy | eaBkhgedndtd t bbse n@HEl bbheheiere to
recover and re-use the gsed drilling m.;ﬂ’&&but hi.s, requires ip g/la t he

solids to be ¥ AFRAELAR: | A 1':,1”1"5 R b rb?' t88sing

the 301ayil g Mugl. pdiagedi Eﬁkoﬁght tak die10r aeShd std oclkeparal® Boti ds
fromthe solids laden drilling_ mu This is at |least partly achieved with a

vibratory sep® at¥Rricaks the idoskl Phte %k@?%l%ﬁ-%‘él%’é‘édl? n2 &P 5us88 730,
Ww - 2 - 96/1&37@9&2r13f'dtﬁ/¥) O dOg8 - pFodtbed 019¥ OLKS SHAP1 PAYE PNBRE SEREras

centrifuges and Jffilsdrocycl ones nay be used t urther clean the nud of
solids. The s¥t ake &beerarfiareoberonalat 88 anpuwlas dieaned (beswaen

ggfghmgfg to haye 2i39 tHA00% MBnal Hd | bbPe@nbhdl d PHe ChEAML R UE | Bnd
15 drilling mud 1is closely controlled to inhibit the

borehole from collapse and to ensure that drilling is
carried out optimally. The density of the drilling mud
affects the rate of penetration of the drill bit. By
adjusting the density of the drilling mud, the rate of
20 penetration changes at the ©possible detriment of
collapsing the borehole. The drilling mud may also carry
lost circulation materials for sealing porous sections of
the borehole. The acidity of the drilling mud may also be
adjusted according to the type of formation strata being
25 drilled through. The drilling mud contains inter alia
expensive synthetic oil-based lubricants and it is normal
therefore to recover and re-use the used drilling mud,
but this requires inter alia the solids to be removed
from the drilling mud. This is achieved by processing the
30 drilling mud. The first part of the process 1is to
separate solids from the solids laden drilling mud. This
is at least partly achieved with a vibratory separator,

such as those shale shakers disclosed in US 5,265,730, WO



The resultant solids, known herein as "drill cuttings" are processed to
renove substantially all of the residues and contam nates fromthe solids.
The sol i dwOo201xmmMIBhen be di sposed of in a |andfill sit®CorGHy12030@Ng at
sea in the environnent fromwhich the solids cane. Alternatively, the
solids may be used as a material in the construction industry or have ot her
I ndustrial uses. Shal e shakers generally ganprise an open bottoned 15
basket having one open discharge end and a solid walled feed end. A nunber
of rectangul ar screens are arranged over the open bottom of the basket. The
screens may HR6ABEAZAnend |WO pl98ddi6328 .haker thet| girocsseimg TegubpB&RE | S
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drilling rmud396tHIHe solids, the drilling mud passing through the screens
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solids to nove along jhe screens towards the open dj scharge_end. The
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fromthe screen into the air in Circular notions, which is often in shale
shakers havi 88 hePAzodt ahtugbeEeRfdERCtang iR Gt §Fyeens are arranged

over the open bottom of the basket. The screens may be
substantially planar or have a slight crown. The basket
is arranged on springs above a receptor for receiving
20 recovered drilling mud. A skip or ditch is provided
beneath the open discharge end of the basket. A motor is
fixed to the basket, which has a drive rotor provided
with an offset clump weight. In use, the motor rotates
the rotor and the offset clump weight, which causes the
25 basket and the screens fixed thereto to shake. Solids
laden mud is introduced at the feed end of the basket on
to the screens. The shaking motion induces separation of
the drilling mud from the solids, the drilling mud
passing through the screens and the solids above the
30 screens. The shaking motion also induces the solids to
move along the screens towards the open discharge end.
The recovered drilling mud is received in the receptor
for further processing and the solids pass over the

discharge end of the basket into the ditch or skip.



15 mechani sminducing an elliptical nmotion will induce the solids to nove
in a direction of the |longest chord of the ellipse, which is often used in
shal e shakenrsidmviieg an i nclined screen deck, such that PChi/GBRe12B0@AENt Of
solids up the inclined screen deck is facilitated. A shale 20 shaker having
a vibratory nmechanisminducing a very thin ellipse is known as a |inear
shal e shaker and induces fast novenent of 3solids along the screen, although
the screen tends to suffer fast degradation due to sudden decel erati on of
the solids as they neet the screen. 25 The screens used in a shal e shaker
experience high acths erectangubinescanenheaay beadinngngesh gt ozesanage
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solids to move in a direction of the longest chord of the
ellipse, which is often used in shale shakers having an
inclined screen deck, such that in use movement of solids
up the inclined screen deck 1is facilitated. A shale

20 shaker having a vibratory mechanism inducing a very thin
ellipse is known as a linear shale shaker and induces
fast movement of solids along the screen, although the
screen tends to suffer fast degradation due to sudden
deceleration of the solids as they meet the screen.

25 The screens used in a shale shaker experience high
acceleration values and heavy loading when processing
drilling fluids. The high acceleration values are
required in order to induce throughput through the
screens and in order to convey the solids over the screen

30 for discharge.

The shale shaker vibratory drive apparatus is sized
in order to induce an optimal stroke profile based upon
the total mass of assembly including the vibratory drive
apparatus, basket, screens and solids 1laden drilling

35 fluid therein i.e. all of the <vibrated components,



20As the fluids are not physically attached to the screens the screen
| oadi ng varies therefore dependent upon the stroke cycle. During the u
stroke t hwoerxemi8s accel erated into the fluid mass thecehsgB2orddicismg
t hroughput then the screen accelerates away from 25 the fluid nmass on the
downward stroke only for the fluid mass to drop onto the screens again at
the bottom of the stroke due to gravity-agd the whole cycle is then
repeated typically at approximately 1800 to 2000 rpm For opti nal
performance the screen overall should 30 preferably nove as one entity
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basket by high positive acceleration forces reducing
towards mid stroke where the acceleration values reduce
to zero then negative deceleration occurs reducing the
velocity to a minimum at the top of the stroke. This
cycle is repeated on the downward stroke showing that
high acceleration values, (positive and negative) are
experienced at each tip of the stroke where the velocity
is minimized and the acceleration values are zero at each
mid-point of the stroke where the velocities are at their
highest.

As the fluids are not physically attached to the
screens the screen loading varies therefore dependent
upon the stroke c¢ycle. During the wupward stroke the
screen 1s accelerated into the fluid mass thereby
inducing throughput then the screen accelerates away from
the fluid mass on the downward stroke only for the fluid
mass to drop onto the screens again at the bottom of the
stroke due to gravity and the whole c¢ycle is then
repeated typically at approximately 1800 to 2000 rpm.

For optimal performance the screen overall should
preferably move as one entity matching the stroke profile
of the basket and any deflection should be minimized.
Should the screen deflect then this can lead to far
higher acceleration values being induced leading to
premature wear and uneven loading across the width of the

screen. Given that the motion is also utilized to convey



The screens are generally of one of two types: hook-strip; and

pre-tensi oned. The hook-strip type of screen conprises several 15

rect angulwio 2beywieg8of nesh in a sandwi ch, usual |y conpr iPSTGB201T250044t WO

| ayers of fine grade nmesh and a supporting nmesh having | arger nesh hol es
and heavi er gauge wire. The layers of nmesh are joined at each side edge by
a strip which is in the formof an el ongage hook. 20 In use, the el ongate
hook is hooked on to a tensioning device arranged al ong each side of a

shal e shaker. The shal e shaker further conprises a crowned set of
supporting msmekds wakirolsr uthenl sngeehe |anywt additidnabadledfilagttiane gfiaker,
over which théd aygrsenl JiBah 8L6uZP LENShAlRth BBnGYRlRLE Qlcddis th@e of
screen is disclosed in GB-A-1,526,663. The supporting nesh may be provided
with or repl Py Widdhel having apertures therein. The
pre-tensioned typepiosCheenN KPEhSRH St akheed s a&ahaxsq;ra&l otnhaesh,
usual |y gonprisi n_}:_lqone OF'1 t WO %&Tla ers of gl ne grade nmesh. 1;s)u ort| ng
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GB- A-2,176,424. GB-Al, 578,948 disc oses a_ screen assenb risi ng

rigid 5 Wanﬁ‘?fﬁféa]flribm%@g%rl r@Rdwi PRAY1®Ipar s@ent"(%ﬂ s"tﬁ)po ?°dndfar| ayer
of tensioned Wdimmﬂ@@fmm Séxmnsmh:d hﬁ:ﬁmadﬁnse oned to a
| esser tension tog,ﬁb%eate a_ whi eff t o hel gp# %% dﬁ: gas
screen. US-A-5, 81 ZH ST oS ea %‘T’%% s%%n%’? % Wg e of
fine screen malstu.pmdmd rpxa-sltmsnlcassdsteel and a supporting | ayer of
coarser mesh made foOMg,§0fdil grtgile! oFICRc2aeRN08BARE: BEaNZEe b1 OF

epoxy coated wre. ]
15 rectangular layers of mesh in a sandwich, wusually

comprising one or two layers of fine grade mesh and a
supporting mesh having larger mesh holes and heavier
gauge wire. The layers of mesh are joined at each side
edge by a strip which is in the form of an elongate hook.
20 In use, the elongate hook is hooked on to a tensioning
device arranged along each side of a shale shaker. The
shale shaker further comprises a crowned set of
supporting members, which run along the 1length of the
basket of the shaker, over which the layers of mesh are
25 tensioned. An example of this type of screen is disclosed
in GB-A-1,526,663. The supporting mesh may be provided

with or replaced by a panel having apertures therein.
The pre-tensioned type of screen comprises several
rectangular layers of mesh, usually comprising one or two
30 layers of fine grade mesh and a supporting mesh having
larger mesh holes and heavier gauge wire. The layers of
mesh are pre-tensioned on a rigid support comprising a
rectangular angle iron frame and adhered thereto. The
screen is then inserted into C-channel rails arranged in

35 a basket of a shale shaker. An example of this type of



WD 2004/ 035234 di scl oses a screen assenbly for a 15 shal e shaker, the
screen assenbly conprising a panel and a support structure, the panel has
an area pwvovoteiaBth a nmultiplicity of apertures and aPrCra&Embi2oseodtayer of
screening material arranged over the nmultiplicity of apertures. The
apertures have downwardly projecting tabs 20 to provide rigidity to the
panel . Tabs of adjacent apertures form pagel ribs. The support structure
conprises a plurality of transverse support ribs. Transverse panel ribs fit
over the transverse support ribs. The panel is renovable fromthe support
structure. 255chgRn3iyidedolesed Vih 26B22 050374, 94§ cind can examphe agfeabl y
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7 - surfaces of then;igid frﬁng:to.ten%ion t he nesh panel over the_support.
The screen el¥bnf na§YEOMTT s&SRFHRPRS WEFBRPTFEYI BFRSRpéttdir 84 HtiTe.
US- A- 6, 305, S4rfierc| aeeh athereen asamsidned otouss Sddser Videnatieny gachi ne
for separating solids and. fluid. The screen_assenbly_ conprises frame

havi ng t ubul 78R tos 2P PRI GEAEEY ot SR1R, UPHHNG Bhug0ed AFRFEm

alloy and a lsyederdf B4-9A8 B9 SIBR| d BEE POSe 8B4 €6k DéeRNat BEmbIRNBavihgi S
noted that the difference in thermal 10 exganm on between the stainless

steel sci%een A et R¥FTaRE tHiQS IFHFIRRUNNEF R RO/ fd t2fRIBIRTY Fhethe
screeni ng matgid & duppSPring layeP OP| €52 RSP SR tnié heshal £ sbakers is
that screens used therein tend to blind, especially when the 15 solids are
gummy, such deatemial osugh 2% PhospPher tRromee sWwideof OF h@Raxdh SP2Eedf t he
screen. The latter type of blinding is known as near-sized particle

bl i ndi ng. A nunber of solutions have been proposed to tackle this problem
such as discl osed W @BOA/P3528466displopeeh & sorsenccassemtehp| [foxsiag two
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screening material to nove I ndependently to difslodde any hear” sized
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rotatable erg’n ﬁ%ﬁ%&g&gEi%g{SOoPi §§|e9§%§es and at least one layer of

screening material arranged over the multiplicity of
apertures. The apertures have downwardly projecting tabs
20 to provide rigidity to the panel. Tabs of adjacent
apertures form panel ribs. The support structure
comprises a plurality of transverse support ribs.
Transverse panel ribs fit over the transverse support
ribs. The panel is removable from the support structure.
25 WO 03/013690 and WO 2004/069374 disclose a screen
assembly comprising a screen element and a separate
support. The screen element comprising a mesh panel and
side inclined support members having a downwardly
inclined face. The support comprises a rigid frame having
30 side inclined surfaces at each side. When in use, the
screen assembly is slid into rails of a shale shaker. A
pneumatic seal arranged in the rails is activated to push

the side inclined support members on to the inclined



25 using air nozzles external to the perforate drumto provide positive
pressure air through the perforate drumin the dry zone to ensure that the
per f or at iwootaioma8 clog with solids. It is advant ageou®Cra&GRIE/(5)03¢- neshed
filters to 30 filter very small particles, for exanple of a size in the
range of 50-200 p or nore, wthout the filtering device clogging up with
the small particles. However, it is the-figne-nmeshed filters in particul ar
that are prone to such - 8 - undesired cl ogging. It is also

advant ageous to provide a separator which operates at | ow noise levels to
conply with mutfacemdofafthey kagidl ditame to itendism athenmegdbupanelhave

5 sl b o nhi bi e . _
Fepai - A S RBRRE. [l Bl dn (O PP cHRRPLELTRCELGRE | oo,
for exanpl e ofeiglparfletidble mpemntuted rkafee of 50-60 p or | arger, by neans

of a filter. 10In idld f ;an_oil _or gas well, _cra exj in
the wall of the \/veq%]_gpc‘)_(rjé(’a’.édséu’cr%égrg%ls(cs:e?rﬁ?gpragp%éﬁ?%? i F?ﬁ'@'&%%aﬂs%
structurd pribl envibratbeywaldcloing hfonekkeparatand/ aroldldsovartd | £luid.

fluids to es etherethorough &ntotheforrratio Furt hernore, . if iS
substantial amunt’$T6Cr PESFRRLY) uFORPEFESF ot , TH78Sr B8YGPE | Hubndar
drilling fluigides tdwed wehtéonediayediofs W Gh Calunlimiaus eo£ohlapspiahn t he
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circul ated dritiehgaftupd lapey | BEFENSEFRNGEREN RFEFMHIRTS SR cBRpri se

sized particlgase ‘Whametherrikl ingrdd ukHats g caiakedentaunc t BRevghl bore
wall with cracks therein, the sized particles wedge thenselves in_the
cracks, Whi cIP¥RAIRTIRN thrtveen| thR o3taFnless of Rk %?’6%%6&‘?5@’?1?% grd

beneficial toH&eCcay8hihDeme f¥a#Rd induces tensioning in the screening
material in use.

A problem associated with shale shakers is that
screens used therein tend to blind, especially when the
15 solids are gummy, such as clay, or of a size close to the
size of the mesh size of the screen. The latter type of
blinding is known as near-sized particle blinding. A
number of solutions have been proposed to tackle this
problem, such as disclosed in GB-A-1,526,663 in which a
20 screen assembly using two layers of screening material in
a sandwich and allowing the layers of screening material
to move independently to dislodge any near sized
particles lodged in one of the screens. WO 01/76720
relating to the rotatable drum separator also discloses
25 using air nozzles external to the perforate drum to
provide positive pressure air through the perforate drum
in the dry zone to ensure that the perforations do not

clog with solids.
It is advantageous to use fine-meshed filters to
30 filter very small particles, for example of a size in the
range of 50-200 p or more, without the filtering device
clogging up with the small particles. However, it is the

fine-meshed filters in particular that are prone to such



25 particles and reuse themin circulated drilling nud. Shale shakers have
thus been nodified to size solids in solids laden drilling fluid. Such a
shal e shakeroizsiodiiscl osed in USSN 12/ 490, 492. A range oPCIiGBe120f50@ia] i ds
can be extracted using such a shale shaker and re- 30 circul ated as

Vel | bore Strengthening Material in fresh drilling fluid. In order to
expedite screening of solids |laden drilligg nud, energy is required to be
inmparted to the - 9 - solids laden drilling at the juncture where the

filtering takes place, i.e. where the solids laden drilling nmud neets the

screen. The im@ﬁ@@f@l@gwd t hat by vibrating a tray in the fluid bed,
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made snal | er %W gﬁ'fa 18iakt o\ %I &%snaKke? sacrvgél%age subJ g%t 2‘5’ to high

accel erats on snaﬁplm anellha‘al/g ssépelsaltoadl e Whidlsitbipy ocdsen+igimks | | fong
fluids. The screen nesh reqtgl res adequate support and any deflection of the
screen may 13"¥GNSTEHISR 1S FEI mance. The nanufacturing techni ques
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| i ght wei ght assenbl In_the dri Ii%nﬁ#of an oj | as well drilli ngﬂgud 20

nud be retur rfé?cF"t’oc#/éh%' STRF RHXATR oh E%’Fﬁb’e?]a?u? Ze siRhthe HyRge

hundred and tyendqy jdagr eﬁr&ﬁ},slbg,s medhs B apafj_tlﬁ‘éﬂ- arl y comon in high
terrperature hi gh ressure wel.l.s (HTHP wells). The inventors have observed
that |oddevity of YhetBer 8gdldday A% eﬁnré’&t}ce%r wAdf ¥elden cracks may

exist in the wall of the wellbore. Such cracks may

propagate, which could cause structural problems in the

wall of the wellbore and/or allow drilling fluids to

escape therethorough into the formation. Furthermore, if

15 substantial amounts of drilling fluids are lost, the

pressure in the drilling fluid in the wellbore may drop,

which could cause collapse of the wellbore. Accordingly,

Wellbore Strengthening Materials may be added to

circulated drilling fluid. The Wellbore Strengthening

20 Materials comprise sized particles. When the drilling

fluid is circulated around the wellbore wall with cracks

therein, the sized particles wedge themselves in the

cracks, which reduces the 1likelihood of the cracks

propagating. It is beneficial to recover these sized

25 particles and reuse them in circulated drilling mud.

Shale shakers have thus been modified to size solids in

solids 1laden drilling fluid. Such a shale shaker is

disclosed in USSN 12/490,492. A range of sizes of solids

can be extracted using such a shale shaker and re-

30 circulated as Wellbore Strengthening Material in fresh
drilling fluid.

In order to expedite screening of solids laden

drilling mud, energy is required to be imparted to the



25 drilling mud which has conme from such HTHP wells. The inventors have
noted that screen tension alters when screening drilling nud which has cone
from suchwbiEhi2/med1Bs. According to the present inventi oRCTIAB2DE/G1580430

provi ded a screen assenbly conprising a support structure and at | east one
| ayer of screening material thereon, wherein the support structure
conprises at |east one structural nenber baving a thermal expansion
coefficient and the at | east one |layer of screening material has a 35

t hermal expansi on coefficient characterised in that the - 10- thernm
expansion<ux§d1iﬂ$ﬁﬁadﬁnt¢mik#im@t%¢athmem@@¢§ur% whese abhe afiytegimg to

the therml expanst ggaegelf] ol entgld Nend! Joagt, OPgabaY Hrid 38 cglng

mat eri al thereon. rably, the support structure rrses at
| east one br awsefor ﬁ:hamsrgradm schq@or tinvemiors, bave bfeved bthay obya

naving parts WD e the o Eaid S Lo Ent b e Shrts
with a(nﬁferent1ﬂmﬂmmlaieemﬂammshbmmethatl¢hb basket configuration
may be such that additional support is offered to the
screen between sides of the basket, GB-A-2,206,501
thereby reducing the span of the screen hence reducing
the rigidity required of the screen such that the screen
10 can be made smaller and lighter.

A shale shaker screen is subjected to high
acceleration values and heavy solids loading whilst
processing drilling fluids. The screen mesh requires
adequate support and any deflection of the screen may

15 compromise its performance.

The manufacturing techniques employed should be
suitable for mass production and result in a strong and
lightweight assembly.

In the drilling of an o0il or gas well drilling mud

20 mud be returned to the surface at a high temperature,
such as over on hundred and twenty degrees Celsius. This
is particularly common in high temperature, high pressure
wells (HTHP wells). The inventors have observed that
longevity of the screen mesh often reduces when screen

25 drilling mud which has come from such HTHP wells. The
inventors have noted that screen tension alters when
screening drilling mud which has come from such HTHP
wells.

According to the present invention, there 1is

30 provided a screen assembly comprising a support structure
and at least one layer of screening material thereon,
wherein the support structure comprises at least one
structural member having a thermal expansion coefficient
and the at least one layer of screening material has a

35 thermal expansion coefficient characterised in that the



Thus the inventors have observed that by using materials having a simlar
coefficient of thermal expansion, tension in the screening material renains
taut and WO 20teg10c08r ect tensi on when in use separating Rrotr/GERORISDES from
solids laden drilling nud. The hot solids |laden drilling nud returned from
a HTHP wel | bore. The inventors have al so noted that braces of a differing

t hermal expansion coefficient my be used.g Preferably, the brace conprises
a corrugated nmenber, the corrugations 20 may conprise planar tapered
portions and may be curved and nay have flat peaks and flat troughs.

Advant ageous| fhexnml peskanghdnt maefifi crentarefingbe |shnyictutialal mgmberd t he
screen asseny, mgapﬁtiaqq@eeng&uggtertgl cg{éflqwemglrleal Qﬁﬁaﬁlggevn

advant ageously have openings therein to 25 allow screen fluid to C
t her et hr ough.COBef IRt aiRf t iyhLtar deastangee | daYRrudPhial FGTRRRGhe

screen assenmytatifW atHegesR. of prelfaraveyovaiRNt Hgipsen t Sersetugéur al
menber s gd the hrace, such as w hh]reel a’%ive noy enment n1}due rbo di.ffergﬂces I n
thermal expantoHE0 COBPELSTENt 2T THE ST ePiFacRE2SBerti Mys PERGHES hePFengt h
of the troughsuppeot ankbonheasdegasiel obraeéat bed ngovefreat nzstessierl twbich
structural my[her e prace. Sy e I Ve. DV . o]
differences in {h%}éga réé;p%ﬁs?o%%%%f%gi %%Hai é%éﬂ%é?ﬁﬁ%ﬁ%@?ﬁg{;

t her mal expar®¥ onhavahgi ciratitf wWikht hetha r usaneal thanmals | expansion

substanti al | yoSoti®d cich ¢ haddebiBkrexpapes ongcoef fd cugree@bnithechRbrhgast
one |l ayer of screening material thereon. Advantageously, the 5 thernmal

expansi dif codt¥RINTRT Foh kTNt y at | east 75% and advant ageously,
bet ween 50% t he sStThigd urttle MEMRRINEdrs SWasteanbbikiyedquahato blie tsengal
expansion coefficient of the at |east. oni%l ayer %f .S¢reening. materi al

thereon. PreffH A1 hePaViP8as? on®iPHIRT oFOSEFEEARRS 1P Trat ERFEPal

conpri ses st a5 i Ll ermdibrRdMANt IR eHtBédnihdemStEHLAUr PbmABABCESUL
conprise stainless steel. Advant ageous|y, the structural nenbers
conpri se bar 2ndhatpdihe ngprrecss LeRsIQHsWheBRctinnussuderRaratdiiamnatar,

squar e, 160l Ongh1 £dd Clé¢hdin €411 Caladed! h@Fi 1Di iyl tuaSi deRle Shite syEhqaas
T-section or L-section. The bars are preferably solid, but nmay be hollow or

partly hol | onaderef 8raBlyng: Heugare taraes: r frefd a o TR mwelliarece The

structure, sugh,&asedrd’ hdvRAVANGT G AU ILtAR tOPEPARES . SOPRe! 8{ aPL¥inghe
bars in the lattice structure have
thermal expansion coefficient may be used. Preferably,

the brace comprises a corrugated member, the corrugations
20 may comprise planar tapered portions and may be curved
and may have flat peaks and flat troughs. Advantageously,
the peaks and troughs are arranged longitudinally with
the screen assembly, such that screened material can flow
therealong and advantageously have openings therein to
25 allow screen fluid to flow therethrough. The peaks and
troughs are arranged 1longitudinally with the screen
assembly allow a degree of relative movement between the
structural members and the brace, such as with relative
movement due to differences in thermal expansion
30 coefficient. The interspaced openings along the length of
the troughs also allow a degree of relative movement
between the structural members and the brace, such as
with relative movement due to differences in thermal

expansion coefficient.



top faces which lie in the sane plane, such that screening material can be
stretched thereon. Advantageously, the top faces of the bars lie in an
arched plwpeoizwehist hat the at | east one | ayer of 25 scregmBrgizmad@ni al may
be tensioned thereof to forma crown. Advantageously, the crown has a peak
along a centre line of the screen assenbly and the crown has | ow points at
each side of the screen assenbly. Preferabl ¥y, the support structure is
rectangul ar, 30 square or oblong having a pair of sides and a pair of ends
and further conprises a side nmenber on each side of said pair of sides.
Advant ageousl y, tRreferabisnbethe corgrnal éxpanston orpoaffibeirent peffatdbly
fixed to al |Gast ANGCHURRAM! nERBRIC. AdVANKOEONSI 11 NRRRN S2oSCEREON

menbers are made froma nmaterial having a thernal - expansi on
coefficient stha¥mmtiarxPynedonl cestfAsiend: Afi Erpansi dﬁaé&ef%%l LAYSBf the
stru?:tural nmeggber scaaentihg thﬁlrwdhlﬂpaaﬁeeeoﬁoef fAdﬁa&fﬁagﬁoHigl%( At trast
one | ayer, cre mat eri al _t hereon ant ageou t he, suppo

ot ructar @ 1 ur IR P EREL R aCPREEE T eBE A End SIS - A ol STERDAPY
Preferably, tadred bacmamlga@mqslysesbatmm uBR% etheresthenctdbal coembgas edls

menber Cconprigsgs Oca@%‘f% é‘%u%f“”t@g e%%lt r%%!r? i 44va éf‘?f&’i‘% ¥ the

corrugatl ons are ween t ruct ur_a ers era
corrugat ed nedibethe lﬁ)tpolr%shr@%lrleaxﬁ:éfceﬁ St sedning ma)tquealsttlzftltemrw

menbers at peaks ofrdfS-HOTY ugaéueongtanﬂeagvarsﬁéaeqwe% abft heckEOHAG ©
the corrugations. Advant agequsly gstan s are | ocatéd between the troughs

15 and t4fe stPRiR%iat ﬁ’@ﬁﬁ’éﬂéeSPr 8Fe1BbeSS tHeP<hr AliGat RAVARRBERONELY

openi ngs t herghe &torid towaX Indniberd essifsk iye tdeainildansdétedie. | ayer of
screening material, to flow th et hrgﬂgh Adva 5% ousl rl,I%t he corrugations

conprise at |east 8 e%%al"c-feug 36n h tgb’é:r fh tR3TPE20° in

use the taperkaksi dghef | baosermayrzbesedfpoamyorcn;:fss-smaizears,halselchorasI ow
tray to pref erghlanddilbl t shhansy el o | OBgELUTLRA I INATRN, Of othigr

screen asserrb y sha aker i nventors have note

consi derfabl e Motk 12icHerhl shaPeessueh |alfﬁju5'eéelcﬁ19ﬁe o5 kﬁ@éﬁlﬁ‘senﬁh? by
the vi bratormmhaaésaarema&fa@erﬁhmrtbaﬁs rr[HyefBéaBbllth SWepartly
e

correspondin ered on t hus providin ar contact area
| ar ge cont actgl‘%gr pr ﬁft@s"a&am'gh i‘@grg@rﬁf g’&?f EE orFCandOffusd
I nhibits noversetiicd tdarwdaiae) assehbly¥s a grid having rectangular

openings.

20 Preferably, the bars in the lattice structure have
top faces which lie in the same plane, such that
screening material can be stretched thereon.
Advantageously, the top faces of the bars lie in an
arched plane, such that the at least one layer of

25 screening material may be tensioned thereof to form a
crown. Advantageously, the <c¢rown has a peak along a
centre line of the screen assembly and the crown has low
points at each side of the screen assembly.

Preferably, the support structure is rectangular,

30 square or oblong having a pair of sides and a pair of
ends and further comprises a side member on each side of
said pair of sides. Advantageously, the side members
comprise box section members, preferably fixed to at
least one support member. Advantageously, the box

35 section members are made from a material having a thermal



30 relative to the screen deck and hence the basket, whilst still allow ng
easy insertion of the screen assenblies when replacing the screen
assenbl i ey0 2Prefoesiabl y, there are a plurality of corrugaCiramgouwasmiat | east
one and preferably two tapered portions. Preferably, the two 35 tapered
portions are slope dowwardly and away fromeach - 13- other.

Advant ageousl y, the corrugations may havedLat or arched top portions.
Preferably, the corrugated nmenber is formed of a plastics material and is
noul ded on to the support nenbers. Advantageously, the corrugated nenber 5
conpri ses netegpangigmneoelficinthsuhstphidaildy emuad dio i thepthdrdalo
forma ConpoSllgakhidhioabeds IBILRE, otI0hd Nat-pathral kRRLAIUCI atne

strength of the corrugated r cones fromthe plastics material and part
from the net dfRe/rat oR¥PaRFEPRr SERfFLfigiendaRf phhe 8t dif@sto ong r LRYSFal
support is costt esbiderimginlSe Pl Erttddrecxdyvant ageously, the structural
nmenber s d side ers are ated i.n plastics material., Advanta usly,

t he braci*hg conprirEgcg‘ga%ttaf%‘?%ﬁﬁclo%’orti% at YRR &gl eSFSUFﬁgrgupp%P?gﬁ%ﬁbers
and arranged ddm:eitﬁew_ehramirtmefemnderacﬂﬁg Rrhes elsazlrhyc,tuurlaé_ smembars .
assenbl y [ Ur (e MY SCn3 SSEO0M S A%l S CLNING MR/ A nenber
Advant ageously, the screen assenbly urt_n?r conprises a coarse layer of
mesh to suppdrhe t¢rrzugated memker (GPPHEsSee rcehrvge hibees | havipg cpeakd| v,

an aperture F&x?c_i etf&;cﬂiéﬁ%&@'axb@é ;W,e e 2001 4t PO8s | Y& 18fated
screeni ng materi al and the sugﬁ%rw structure.. Advanta eousléia t he aperture

plate i $%adPstr i metRei al FHgral « nePrePe B pansFEREeE2PIY i enthe
substanti al | yeeepiajated t hembber nelppxPENsand okl f peeearablyt & add uebur al
menbers and t%g thgr ma{: exganséim$n 255 actoeffi]gi eng q;fhthe at Ieafg one cIiayer
of screening TAY ef FAFCHREFEORS™PRES RerPTFrEcPledify TRESIIA UM/ BP
coarse | ayer advamsAgemysie fakedthe t kerongiysor tofsSt rtive ur eobyugateons.
wel di ng, ultr | ing, Vi Lon I Gt l (i er..hQkRLNg

t echni que an 0 n%ﬂ%%%’edM#)%Egﬂggaé%%oﬁ%g%%wgHcgoﬂa%%sée}{I%Qer{:ﬂ)gggéfi rst
and t hedX he ard eéhengs wetetrral ameabraisds. Preferably er 418y, corsugatedast

one raised PGidni¥l CRHBI icihidlgd €8REr€N8 WRATaFldw P£1AdHadAgRaiEd Yoyt he
flowtray is de fr0f1 a conposlte mat eri al . 35 Advant ageousiy, thg at
RS e to flow

| east one rai B t Heffestayer of screening materia
therethrough. Advantageously, the corrugations comprise

at least one corrugation having tapered sides, such that,
20 in use the tapered sides fit over a raised portion of a
shale shaker or flow tray to preferably inhibit
transverse or longitudinal movement of the screen
assembly in the shale shaker. The inventors have noted
that considerable longitudinal forces are induced in the
25 screen assembly by the vibratory mechanism. The tapered
portions preferably fit over <corresponding tapered
portions, thus providing a large contact area. The large
contact area provides a high degree of surface tension
and thus inhibits movement of the screen assembly
30 relative to the screen deck and hence the basket, whilst
still allowing easy insertion of the screen assemblies
when replacing the screen assemblies. Preferably, there
are a plurality of corrugations with at least one and
preferably two tapered portions. Preferably, the two

35 tapered portions are slope downwardly and away from each



- 14- flow channels for directing the screened drilling fluid along the
flow tray. Preferably, the raised portion forns a | ongitudinal wall
spanni ng WO 202a®i41& maj or portion and advant ageously theCemB2oe/dsengt h of
the flowtray. 5 Preferably, the flowtray is substantially the sanme

| ength as the screen deck on which the screen assenbly or screen assenblies
lie in use. Alternatively, the flowtray 1ms a length which is a mgjor
portion of the length of the screen deck. Preferably, the flow channels are
10 tapered to facilitate flow of screened drilling nud. Preferably, tapered
i n depth, theothey oMmtaM'eSbyhi gheugdaryigadignsa mayr stavendf bl arl ow

hei ght at the,sacond @étﬂ%é?h ﬂ@féféﬁfiedtﬂé'éék Plght&d dnbdber is

di schar ged. 15Advanta eous , the shale rises _a _basket, the flow
tray fixed tcofemeedaske afiekah| paterdaba sk ’tﬁ)h’ﬁ??é@gds Pd’est° t BBef | ow

tray fixed tosdgisost dﬁﬁambéd‘éantngﬁéﬂﬁhg‘eoﬁbﬁy$l dgse e@airhh@mea rlae:hbei»he
f!om/tra% supported on th%agall_tPreferably q% { ag adh red,
riveted, Sscr OTRFLEE TRteP T EorRRravee ¥i%e %Ft% AP utf dﬂﬁ %Flg des.

Al ternativel y:,s t moullHed ttraayfosmr aTmhpesit@rrcbheulgaskedt et e, abtgh
slideably re | gart of thé’r S A Neant h{ ﬁ 3% ﬁ?{@rééﬁﬁ ate
c or s

plurality of ntours, | east one of ntours at ?east
one of the rdieRkPporenes. from tlm@vmln%gmsm@teﬂc@la@nqiemlstoﬁéomatbed

portion is apgdedal i by¥reiohdl SedRES, Thee m)ftéaéé' S@&rROr tdOnsenghe
better the support for. the screen assenb y, al t houg 30 the flow channels

need to % si ERP?YPF%%WW@PEH%thrbﬁghﬁ@@t@p'sdﬁbeﬂ%ﬁaﬂ?*¢$lnﬂaﬁﬁﬁlaﬁhlch
can be in thedraletagdowsIpoushad sgatudtiralermembet €. aRdefsirdd| yembdes

screen support CorI’.poaltseeds %.r;[ a%ﬁasq:lcs material. Advantageously, the

bracing comprises straight portions at an angle to the
support members and arranged therebetween or thereunder.

15 Preferably, the screen assembly further comprises a

second layer of screening material. Advantageously, the

screen assembly further comprises a coarse layer of mesh

to support the at least one layer of screening material.

Preferably, an aperture plate is arranged between the at

20 least one layer of screening material and the support

structure. Advantageously, the aperture plate 1is made

from a material having a thermal expansion coefficient

substantially equal to the thermal expansion coefficient

of the structural members and the thermal expansion

25 coefficient of the at least one layer of screening

material thereon. The layer of screening material and/or

coarse layer of mesh may be fixed to the support

structure by laser welding, ultrasonic welding,

vibration/friction welding or other joining technique and

30 may be fixed in one action or the coarse layer fixed

first and then the screening material afterwards.

Preferably, the at least one raised portion

comprises at least one wear strip. Advantageously, the

flow tray is made from a composite material.

35 Advantageously, the at least one raised portion defines



- 15- surface. Advantageously, the at |east one raised portion conprises a
t apered support surface to receive the tapered surface of the screen
support. Woeberabig, the tapered surface is forned frompaTaiBet2/oseideri al ,
which 5 may be sheet metal folded to forma tapered surface. Preferably,
the sheet material has openings therein to allow screened drilling nud to
flow through the screening material. The ppresent invention also provides a
met hod for 10 maki ng a screen assenbly, the nethod conprising the steps of
constructing a plurality of support nenbers to forma grid and placing the
grid in a noufkbwhehanpehsa forowdirectingt the sereecnsd idrihling efluhdo t he
nmoul d, where Iﬂf/@pl ast ) i LS f y, 15
t he hardened p%ls# P%]séna eri%%brsﬁn%&%?%% fglﬁh%af%ﬁs%gg%%'t%ﬁbgégg%n
said grid. Advamrgicousingl tvelbl| ssanmengreaerledstoatsajdr soppoon amdbers.

Advant ageousl the su t nbers_are nejal rs..Prefera t net al
bars are madeélc%‘faon%a ea‘?‘%fqé%s % %el?ngb’?ﬁ e#%?%gl?y,ofheghn%t hgéﬂg‘?ur{gﬁ%}!'
conpri sesd t heesdgraflnot citieng fillear barrayandsf | subsganitéabays thget hameusi ng

t he notches. Advant ageously, the bars, are lded _at their intersections.
A Lot nat i vel yISREED s o Rieys hS T cTe o oHiEhels ‘FF5 o aretn Ar SeBSLY 8F
Preferably, tdwerdai hadsdmbilieisheligonpt i aese.t %l tédapaiveéRypVitheg t BRow

support structure fromtie no d.the nould renmoved thterefro

I d, .a
Preforably.  (HEAY RRnBsIoBECRLENiARc ifods TGt PI thah QF ihe, Lepath

surroundi ng tde EURPOEdrs@NDAETki.S PESSeBOIPAN tHROOF IR @FRInRIs are
Advant ageously, the plastics material formng braces for the_support

menber s as FARFTKhed® of 2gppisRRat E19W2 AT edriddingt a9edusl v,
at | east one payfdr£81$Cr €8RLRE8d in depth, the flow channel have a

high underside at a first end and a low height at the
second end at which the screened drilling fluid is
discharged.

15 Advantageously, the shale shaker comprises a basket,
the flow tray fixed to the basket. Preferably, the basket
comprises sides, the flow tray fixed to the sides.
Advantageously, the sides each have a rail, the flow tray
supported on the rail. Preferably, the flow tray is

20 adhered, riveted, screw, glued, welded or otherwise fixed
to the rail and/or sides. Alternatively, the flow tray is
removable from the basket, preferably slideably
removable.

Preferably, the flow tray comprises a plurality of

25 contours, at least one of the contours forms the at least
one of the raised portion.

Advantageously, the at least one raised portion is a
plurality of raised portions. The more raised portions,
the better the support for the screen assembly, although

30 the flow channels need to be sized to remove the
throughput of screened drilling mud, which can be in the
order of a thousand gallons per minute.

Preferably, the screen support comprises a tapered



- 16- material, such as wire nesh, is tensioned in a jig. Advantageously,
the jig conprises pneumatic and/or hydraulic cylinders in both |ongitudinal
and transwense/mxils, to tension the nesh to a predet er niPagdR20129150034f Or 5
the particular gauge/ material of the at |east one |ayer of screening
material. Preferably, the at |east one | ayer of screening material is fixed
to the support nenbers before plastics ytedsprial is injected into said
nmoul d. Advant ageously, the at | east one |layer of 10 screening material is
fixed to the support nenbers after plastics material is injected into said
moul d. Pr efersacmf,aceheA@Yam'eageombylaybe ot deasdniane neaksed| ppstidRed to

t he support r@c;m%ry enag% %&gea)l ag, 6P£0 §1§1‘E9a%%mgo 1 ;_[gg ggovghget hod

and screen assen € sane errals used oad earing
pur poses and tarmmct)r euafacds aihy thet esdnesn ceeppoctentPrca‘faﬁ&hJ:mI the

expansi on issues %d g__lgcgl I Vs cgg g5 ekl L8 nat | ylgettec %e\?ﬁl]lerefby ?ﬁcgo

utilized mhere |ng tenpera ures are not “an i ssue €| oad
bearing & ruatay ebles slmeqstem@qalenfamdeaatm \Hiotrini na t tapeaterdy | sgrfaaae
engi neeri ng his th L ot ned predoninantly to.the

ong! neer i ng HERAea o o Hhey SHPq S S BACREL R nd 2 DOREPHAE SN PSRRI n
vibration/friglleon setebngd odr BIVing hild | ©6 NfDew t EkboughethéKs£aéening
Application No. 10 071 65. 2 (unpublished at the tine of filing of the
present appl |r?,ao1ft‘?’6‘rﬁ di scl oses a screen assenbly arrangement in a shale

shaker 30 of feri ngridicipeesedtSUpRPehtiont RALSKECT peBTiB¥sM A Hedhdd for

10 making a screen assembly, the method comprising the steps

of constructing a plurality of support members to form a

grid and placing the grid in a mould whereupon a flowable

plastics material is injected into the mould, whereupon

the flowable plastics material is hardened. Preferably,

15 the hardened plastics material forms braces for said

support members in said grid. Advantageously, the
plastics material coats the support members.

Advantageously, the support members are metal bars.

Preferably, the metal bars are made from stainless steel.

20 Preferably, the method further comprises the step of

notching the bars and fitting the bars together using the

notches. Advantageously, the bars are welded at their

intersections. Alternatively, the grid may be cast,

preferably from a stainless steel. Preferably, the method

25 further comprises the step of removing the support
structure from the mould. and the mould removed
therefrom.

Preferably, the thickness of the thickness of the

plastics material surrounding the support members is less

30 than 1000 micrometres. Advantageously, the plastics

material forming braces for the support members has a
thickness of approximately 2000 micrometres.

Advantageously, at least one layer of screening



t he span between supports and the use of tapered surfaces encourages the
screen to wedge itself into the support structure. This in conjunction with
t he i ncr esoadixomMiact area between the screen and t he sBpp@BR20EY0S6AgEenENt

- 17- dictate that the friction forces to be overconme when lifting the
screen fromthe support arrangenment are higher than that required for a
sinple point contact arrangenent. 5The 4i mvgntors noted that for the sinple
poi nt contact arrangenent the reaction forces acting on the screen and
support structure are vertical only such that support is given during the
upwar d st rokanatferiml basgh oaby. wilOThaesdper ad stmmat%eqbrdpbsed gigt ate

nat cqui val cioINEEaI S TEEC iR PConplLBhs ' OB T, SAATSETCN

and a hori zorydraskponepl indeeshamn zoothl loogpéndanaleaid aganssersee 15

screen and |s 2N ad |t{__8ngl forﬁg t%sl?]e overcorre S "ﬁ“ SEresn deflggts
under its own el ‘gh dar’ ng ownvvar %1% K ? Haske X1 m'Si ng

this for&e t I“tEheafpaetmhlahelgpugle_p{mmt_eurnglsa:rﬂeﬂhelehltedielasrt chrie nay&e
downwer d strolee. 20UK Patent _apelifatio Ny 49,071 B3,2 [unublished,

layer of screening material is fixed to the support

members before plastics material is injected into said
mould. Advantageously, the at least one layer of

10 screening material is fixed to the support members after
plastics material is injected into said mould.
Preferably, the at least one layer of screening material
is fixed to the support members before being placed into
said mould.

15 The above method and screen assembly enables the
same materials to be used for load bearing purposes and
therefore avoids any potential coefficient of thermal
expansion issues.

A potentially cheaper alternative technique may be

20 utilized where high working temperatures are not an issue
whereby the load bearing structure is completely
encapsulated within the carrying frame engineering
plastic and the mesh is then joined predominantly to the
engineering plastic typically by laser welding,

25 ultrasonic welding, vibration/friction welding or any
other joining technique.

UK Patent Application No. 10 071 65.2 (unpublished
at the time of filing of the present application)
discloses a screen assembly arrangement in a shale shaker

30 offering increased support to the screens by minimizing
the span between supports and the use of tapered surfaces
encourages the screen to wedge itself into the support
structure. This in conjunction with the increased contact

area between the screen and the support arrangement



at the time of filing of the present application) discloses an apparatus
for separating solids fromsolids laden drilling fluid, the apparatus
conpri si yoaostmiasshaker and a screen assenbly, the shalCe/GHraleas0044
conprising 25 a flowtray for directing screened drilling fluid, the screen
assenbly conprising at | east one |layer of screening material, a support and
a perineter with at | east one support point-within the perineter,
characterised in that the flowtray conprises at |east 30 one raised
portion to support the screen assenbly. Thus the flowtray is preferably
used as a st riﬁeqmia‘t ctbmtonbhe tiriettremsdorieesr | §pdiby ovetricomecr ehen
assenbly. Al sp; @56l osafh | SAeah ARR/AL he 05u§§8§‘i:at bPPangbidat§ M ope
solids | aden dr|II|n f|UId t he apparatus - rising a shal e shaker
and a screen <& &hatnhetéﬂ‘él eragiikedd c &Rfr i @i iytmP s PeiavEARtacte
supports and adrdpsierone | nternedi ate support arranged between the side
supports,. the scr assenbl conprising screen 5 support_ supporting at

| east oné | ayer eﬁé%re’e’h‘f?fb N erlf‘%il"‘?gt hgh@éreg rsuglﬂ sﬁ%#‘j g B?ngast
two sides to dmﬁsaq:jpomdnlgyemm stbe stgguriton afidraes| emstimgpe omup'pbet
menber bet wee s} gagl L.Lh e Al .. tg{yﬁ
support, charszrilwi:]%éehsrl1 lgg ﬁ;o;gt %gkggtggrgeg%%s%go%ﬁ%?o ri Q&gﬂg ered
surface and tsnpmrt ebst gNen funimeli the vpppbdt shxoke tQa‘-:peil'ﬂlé%i bapkerkt

surface, suchyg , in use, the tapered surface and the tapered support
surface abut. Pr eferabl this arrangenent inhibits | ateral and tan enti al
novementt%f 15sai & %ﬂ%%‘énb?’flrf%c%%l PEARREed o@ictage. that phey

better under SE@erLd&lrtgl otokbespr&%nangméantpéypeﬂﬁf@ﬂwetw ldhenoxnh§eegude,

by way of eXafrtapclzees tgnctihetﬁgcong%ﬂ{bg%egrtawl%%ss ! ncaV\rltt1I Cl?e calculated
comprising of a vertical component and a horizontal
component. The horizontal component reacts against the

15 screen and is an additional force to be overcome as the
screen deflects under its own weight during the downward
stroke of the basket. Maximising this force therefore
will help minimizing screen deflection during the
downward stroke.

20 UK Patent Application No. 10 071 65.2 (unpublished
at the time of filing of the present application)
discloses an apparatus for separating solids from solids
laden drilling fluid, the apparatus comprising a shale
shaker and a screen assembly, the shale shaker comprising

25 a flow tray for directing screened drilling fluid, the
screen assembly comprising at least one layer of
screening material, a support and a perimeter with at
least one support point within the perimeter,
characterised in that the flow tray comprises at least

30 one raised portion to support the screen assembly. Thus
the flow tray is preferably used as a structural
component to increase the rigidity of the screen
assembly. Also disclosed is a an apparatus for separating

solids from solids 1laden drilling £fluid, the apparatus



Figure 1 shows a perspective view of an apparatus 5for separating solids

fromsolids |laden drilling nud, Figure 2A is a side cross-sectional
schemat i cwoi2e/wi418n apparatus for separating and si zi n@C3aB22082/0506mM sol i ds
| aden drilling nmud, the apparatus conprising a base and a basket floating

t hereon; 10Figure 2B is an end view of the basket shown in Figure 2A

showi ng screen decks and screen assenbliesgtherein; Figure 3 is a schematic
end view, partly in section of a screen deck, a flow tray and a screen
assenbly; 15Figure 3Ais a top plan view of the flow tray shown in Figure
3; Figure 4 icompsichiamnt iac ehdlei eshaker t lapd nasestiern osgepbdaen thek, a

tray shown 207 guried? “Eib ¥ lhd d Doabhea ® fpbfloPu il [hEMRALeL o o
section of a atrédeasdecke alhl:emnedaytandala:mteearaasgeﬂl )heiamhn the
side supports, the screen assembly comprising a screen
5 support supporting at least one 1layer of screening
material, the screen support having at least two sides to
be supported by the side supports and at least one
support member between the sides for engaging with the at
least one intermediate support, characterised in that the
10 screen support comprises a tapered surface and the at
least one intermediate support has a tapered support
surface, such that, in use, the tapered surface and the
tapered support surface abut. Preferably, this
arrangement inhibits lateral and tangential movement of

15 said screen assembly in said basket.

20



Figure 6 is a schematic end view, partly in section of the flow tray shown
in Figure 5 spaced fromthe screen 25 assenbly shown in Figure 5;

Fi gure 6AVO=0m/t00fa8pl an view of the flow tray shown i n PCEGB20E/050044
Figure 6B is a perspective view of the screen assenbly shown in Figure 5;
30Figure 7 is a schematic end view in cross section of the screen assenbly
shown in Figure 5, spaced froma flow tray -Figure 8 is a schematic end
view of a screen - 20 - assenbly seated on a flow tray; Figure 9A is
a perspective scrap sectional view of a screen assenbly in accordance with
t he present inventFom,a thetter cardesseatding oppr the npresent ebnvengthesh 5
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accompanying drawings, in which:

Figure 1 shows a perspective view of an apparatus

5 for separating solids from solids laden drilling mud;

Figure 2A is a side cross-sectional schematic view
of an apparatus for separating and sizing solids from
solids laden drilling mud, the apparatus comprising a
base and a basket floating thereon;

10 Figure 2B is an end view of the basket shown in
Figure 2A showing screen decks and screen assemblies
therein;

Figure 3 is a schematic end view, partly in section
of a screen deck, a flow tray and a screen assembly;

15 Figure 3A is a top plan view of the flow tray shown
in Figure 3;

Figure 4 is a schematic end view, partly in section
of a screen deck, a flow tray and a screen assembly;
Figure 4A is a top plan view of the flow tray shown

20 in Figure 4;

Figure 5 is a schematic end view, partly in section
of a screen deck, a flow tray and a screen assembly; and

Figure 6 is a schematic end view, partly in section
of the flow tray shown in Figure 5 spaced from the screen

25 assembly shown in Figure 5;

Figure 6A is a top plan view of the flow tray shown
in Figure 5;

Figure 6B 1is a perspective view of the screen
assembly shown in Figure 5;

30 Figure 7 is a schematic end view in cross section of
the screen assembly shown in Figure 5, spaced from a flow
tray;

Figure 8 1is a schematic end view of a screen



Fi gure 9C shows an expl oded view of the part of the support structure shown
in Figure 9B; 10Figure 9D is a perspective exploded scrap sectional view of
t he screanoaseéwidiy shown in Figure 9A, Fi gure 9E showgBa1sn@pecti ve
scrap sectional enlarged view of the support structure shown in Figure 9A
and 15Figure 9F is a perspective view of the support structure of the
screen assenbly shown in Figure 9A - dggure 1 shows an apparatus for
separating solids froma solids |aden drilling nud, generally referred to
as a shal e shaker and identified herein by reference H 20 the shale
shaker H conm@ssambly saatddl rviangflow opeay bott om R arranged above a

col l ection recept a¢l S ) | Vi r L1

basket B is arrangﬁelogq'(l)élgg%pfii]n%\é@@ %ﬁ Iﬁé&g%%e&%{:éé %%‘%Fg%% g%%grg ué Eis
arranged on tspredn tdssdyasketimB. adter@dnee wiathr yhappresent Invenpioses an

el ectric or dr aul | .10t or Msg%iltl ng,of { L dden_w

ef.clum weights_h hi n
casing S, whic T i ndFCEE nmof 3R PRt hec‘ﬁas%é%l%; AT upﬁgr]'ﬂ,eséf}f)'f)1 r mm%la#‘e,
| ower m ddl e awthrigeuesnis caredkra asgepdatt estAlgtue tAderedfbmre arranged in the
basket D 30 and fjixed thereto in rails (no own) so that _the notio
hduced | the badtadons, 5P oRBPHR, & RAFE neE s EPBoF RERA T T S RS a3
A4. Solids | atlen shirddn Ngsddmblly i shdwdl ian Bigude $Cy een assenblies Al- A4

froma feed chanber. - 21 - F at a feed en f the apparatus. The_nption
uced | the. SorbiTE S Phats AP ARKPLEARt: H16F SR 1RAF bf SEOPRaS

fromdrillingsupgbrScd ©aneehsl idhdwiy TRIFIRSSLO8 hrough the screen

assenblies into the collection . .
10 Figure 9D is a perspective exploded scrap sectional

view of the screen assembly shown in Figure 9A;

Figure 9E shows a ©perspective scrap sectional
enlarged view of the support structure shown in Figure
9A; and

15 Figure 9F 1is a perspective view of the support
structure of the screen assembly shown in Figure 9A.

Figure 1 shows an apparatus for separating solids
from a solids laden drilling mud, generally referred to
as a shale shaker and identified herein by reference H.

20 the shale shaker H comprises a base D having an open
bottom R arranged above a collection receptacle (not
shown) for receiving screen drilling mud. A basket B is
arranged on springs C on the base D. A vibratory
apparatus E 1is arranged on top of the basket B. The

25 vibratory apparatus E comprises an electric or hydraulic
motor M rotating offset clump weights hidden within
casing S, which induce a motion in the basket D. An
upper, upper middle, lower middle and lower screen
assemblies Al, A2, A3, A4 are arranged in the basket D

30 and fixed thereto in rails (not shown) so that the motion
induced in the basket is transferred to the screen
assemblies Al, A2, A3, A4. Solids laden drilling fluid is
fed on to the screen assemblies Al-A4 from a feed chamber



5 receptacle (not shown) and solids clinb along the screen assenblies Al-A4
to a discharge end P of the shale shaker and into a skip, ditch or other
cuttings woansfwi4iappar at us (not shown). Figures 2A andPeB/GHron/@oshal e
shaker 10 having a 10 base 20 and a basket 30 arranged thereon on springs
(not shown). The basket 30 conprising a scal ping deck 11, an upper primary
deck 12 and a lower primary deck 13. The ampper primary deck 12 has a

| eft-hand side 12a and a right-hand side 12b. The | ower prinmary deck has a
| eft- 15 hand side 13a and a right-hand side 13b. Solids laden drilling
fluid is int rli‘)del'eed tfeed ferutl ehdtheé ehparhiue .sTheemaotdidn cindud¢edden (not

shown) on to C S rrang el of -t he
scal pi ng deck neegglpaﬁéggfﬂgigﬁguna |%Elbl a(fg' h%:eel%s g% rragrlfégd %’F] a
top part of ta’n:el:@lshﬁpem channkelrgy 18utlo daugendte dralping surdepagSes

t herein. Iam_lvhel Yind wed % may gses%ﬁ}gﬂ 19 sggure ttt}]e scgl ﬂngtsgreen
15 in the C- ape channel s® “the 388 prng Scréen °15 conprrses a scCreen
18 havi nd relmcep&ayclear gm’opehongs Bad iseliilist iolgnith d.‘mrg;a ﬂﬁtsckeenf rom

passi ng though on t r1mar but al | e soI

G111 g mud SRR A erd &t Sep et a% ok f hERE Sl € TeRTRer con
is arranged adndan it | Iatiélt:.p)‘ a@pteki net el ythep degteengsr ogradnsfEe&snt al ,
al t hough the scal ping scree 30 15 and scal ping deck 11 nay be arranged
hori zont al | y,a%??‘%}ﬁ‘?i/ tﬁch?W‘Ur at a slightly greater uphill angle.

Vibratory apparat usighbred i 28d and tdme bnskefa Hhd18lusRSKEBL 10N HM? na The
notion facilitates separation of - - large sqlids fromthe, solids I aden

drillind%udRaRei?Querd Aobaskst |3|9 %qn&%’e hanern HBnPFHRIScAPBENg
screen 15 frogpdwie) feedeeBdskét! B0 Neomp SCdpigeacreaipioly derishel ¢ ghaker.

The |l arge solids may be caught in a 5 ditch or on a convéyin nmeans and
further pr océ&éfé%)‘f oPTHBREY| feGkhel2 opBeaf okWeIThRr 3BRFYS dleﬁgenl:ﬂf i Theng

fluid which h}&ﬂﬁgg t&@clécabplmssg ef@fé%éﬁél $igR 922 fdv sray
21 which dlrects the solids laden drilling fluid to the feed end 14 of

screen assenttight-dmndingdidebl2b.i Thehel apprer ppiinanyy deskk hes 3 heft-23 is
arrange tt e n i d 12.tar ingd | 4 aden
drilli ngsfl w%ﬂ%c} EQ 8 Idle%(el EH? ﬁeggé?{}:dggﬁgdgsnu%ri |Bng fcil r?‘%‘ggh
beyond t he heilg:tﬂtlmgtﬁbumm is23ntgoduded duena dfebdi eqdf lafi dtipmsshale

t her eover int C a S n S a_an t he

| ower primary scrée!‘gn&éeci c?[k% gThgg%%ér)% Cé%?’se?ﬁbﬁ es fg'a, g‘EZb a%%ggglhg

25b are pref esatden 0f1% heascamged peimndChshapede chamnals eehé nesh thheeon.
scalping deck 11. An expandable pneumatic bladder 17 is

20 arranged in a top part of the C-shaped channels 16 to
clamp the scalping screen 15 therein. Alternatively, a
wedge may be used to secure the scalping screen 15 in the
C-shaped channels 16. The scalping screen 15 comprises a
screen 18 having relatively large openings for inhibiting

25 large particles from passing though on to the primary
decks, but allowing some solids and drilling mud
therethrough. The scalping deck 11 and the screen 15
thereon is arranged at an uphill tilt of approximately
two degrees from horizontal, although the scalping screen

30 15 and scalping deck 11 may be arranged horizontally,
slightly downhill or at a slightly greater uphill angle.
Vibratory apparatus 1l1l6a fixed to the basket 30 induces

motion therein. The motion facilitates separation of



A gate valve 26 in the formof a slideable tray, is 20 in a closed
position, closing off a duct 29, to run the shale shaker in a parallel
node. Scrwenet/wi41Bl i ng nmud falls through the screen aseemifiBer/@Gea4and 22b
in the upper screen deck on to a flowtray 27 and over the closed gate
valve 26 and into a duct 28 which runs 25 parallel to the duct 24. However,
duct 28 leads to the bottom of the basketoand directly into the collection
receptacle (not shown) therebelow. Solids fall off the discharge end 31 of
upper screen deck 12 and di scharge end 32 of the | ower screen deck 13 and
into a skip oraee otsedridsonfepmngthppasat ids f ckademyvalridd inge mudi dandor
further proc ' r - . e 2 e to
allow drilli %’?dn'{)%és)crpge’gﬁfgéﬁgy lphethlggrlegﬁégség%?lsegl% 2‘%‘5 %éggé%g%b in
t he upper scrssreeateckd 12rom thee fferedecendcléecbedthy disckargssentd| 12so£5a

and 25b on thg,J gL, scrgendeckngd (Mo shale shalel, Ghus Lugs.ina geries
mode. In this & tgation it s pre erabi%e to Use a'finer: séreen mesh ¥n 5
the screén ashietdil | es 2o aindofBbebihbamedrs sandefurthl rugarbdesssat een

assenblies 22a and. 22b.. Drilling nud screened, by the.screen, asse i es 22a
O et s e e A e o s i GECERSL L CbRae I i
dECt 29, whi O*h?iorli qﬁ&é&&m@g%@rt&é}mm@cmﬁﬁs 1Palbe <f>ﬁeﬁ?jeﬂd| OIZI
the screen asse ies 25a_and 2 in the | ower scree ck 13. .S sol i ds
fall off the %]r%"&hé‘rréé’ obl ?ﬂ”o‘%‘ ufg&EecEs obhe dexal ix iﬁrﬁée& c‘aﬁ%@b‘i’g(not
shown) to be gnnveyes e fae@tendt aof r&sFedit §8s&hbliés | 299 and 296

re-circul ation. These sized solids are 15 used to _block cracks in the
formati df as HerEhabEPBRE BEiFArHedlecdp|ids dRsWRArgES DM IFRPIEL cRbir ge

end 32 of theHdWededCiR@NoEEEhel PrAMRAIGOMRNCAT D SCPA R EnEOBYEYQE OF
added to a skip_ for further processing or used for other purposes.

20Ref erri ng t¥Adeyudesliingd fB3Aid.nhelke thesHoMela Er &b £l yladenand a

flowtray 10lg,ileidd Oprhiay riGksCHBIISES the! HAYH 3PNeNL0Zeid ChYSEM
end 103, an open end 104 and a pair of sides 105 and 106. The sides 105 and

106 conprise Sekidpedladeni dnsliongafiduidg pasisiesh thereover into a duct
15 24 and on to screen assemblies 25a and 25b in the lower

primary screen deck 13. The screen assemblies 22a, 22b
and 25a and 25b are preferably of the same type and have
the same screen mesh thereon.
A gate valve 26 in the form of a slideable tray, is
20 in a closed position, closing off a duct 29, to run the
shale shaker in a parallel mode. Screened drilling mud
falls through the screen assemblies 22a and 22b in the
upper screen deck on to a flow tray 27 and over the
closed gate valve 26 and into a duct 28 which runs
25 parallel to the duct 24. However, duct 28 leads to the
bottom of the basket and directly into the collection
receptacle (not shown) therebelow. Solids fall off the
discharge end 31 of upper screen deck 12 and discharge
end 32 of the lower screen deck 13 and into a skip or
30 other conveying apparatus for conveying the solids for
further processing or re-use.
The gate wvalve 26 may be retracted to allow

drilling mud screened by the screen assemblies 22a and



25 flanged portions 107 and 108 are slid into C shaped channels 109 and 110
in basket 30 and fixed therein. Preferably, the flanged portions 107 and
108 are gwoedi2amig8herw se adhered to the C shaped chanmersGBR202/@nE4110,
but may be slideably renovable fromthe channels and 30 fixed with the
screen assenbly 100 by expandabl e pneumati c hose seal 111. The recessed
zone 102 may have a substantially horizomg®al planar base, which when fixed
in said C shaped channels 109 and 110, assunes a slope equal - 24- to the
sl ope of the screen assenbly 100, which is preferably seven degrees. The
tray al so has22in bpethaguppen Rgrden deck giZe & e 2Buptheheschaénedhaker
10 selectively,p S r rilly t

opening 112. By ér&)l?gurae 4"s o%ggzi%r%g@ne%%gé It'/ﬂlgo a%g %éf%]%\t/;‘v {igglfl 201.
The flow trayl201Thenphatesshhkee thuoessuthszdmes 22 e ObdeandI20Bbisa

cl osed end 203,, an open gnd. 204 and iy _of sides.20 nd_ 206, e. si des
205 and 206 SRR oct 1 s i By BRctoord i BHEEE AT tnghait
portions 207 tnsl 2€8eancaskenbilhits Cbzhapetl 2hahnahanl Gheansicdddn i mebhsket

30 and fixed therei.n. Preferabl the.flanged porti 207 and.208 ar

gl ued or ot ndiTRde hnEFEgero PREEPLiSeq EhaS o 2280 ALl 4R Buttay be
15 slbi deabl ydgdgil‘w&td ebkr othé h@dﬁmilﬁehssamﬂ%iésedzz/&t?nuhezmraen aﬁéegbl y
200 by expandabl e pneunati 0Se. S 111. The cessed zpopes 202a, 202

200 2020 by TRRAF RN RIS RIS o ot SHGY DASE S MRRe GhER i xed

in said C shapesk channehs cHOUarek 84 0thas iRt &| @pe1 Bo@! mud0 drp the

sl ope of the screen assenbl¥ 200, which is preferably seven degrees. The

tray al d® hasths &Rt aBd223 ther sicreemhaspambligasy 5% d 14P skl Eh€haker

10 sel ectivelpowdLVedicerdedtt | DYS SL1&8Ne6h 04é | FATD SEE LRE 04PbchiBge
openi ng 212. Acgal r of internediate supports 25 213 and 214 bind the

recessed zoné@RR033, 962B'RRRF 262&eeThedachpdik s12E3 shd CRIYEYSFpr (Bet

upstands 215 aidadl6+3pai eanwgeae@gﬁdﬁ Rixdd€ ihlaW 4 ' 2¥e2fl bakith Upst ands
each have a T-connector 217 and 218 fixed thereto or integral therewth,

with a wear sirilpling amgdd fiorereameinoilpl aear Thesep siapdoesdbydshante
ST Gt 1 BbovE The PO 1ot hE P ARgoH paT ore b3 Cang 308 AT CCRRCTION 1 ay,
preferably bydesarilgdn afolids cdischargdhefrom the discharge end 32 of
the lower screen deck 13 are conveyed in a separate
conveyor or added to a skip for further processing or
used for other purposes.
20 Referring to Figures 3 and 3A, there is shown a
screen assembly 100 and a flow tray 101. The flow tray
101 comprises a recessed zone 102, a closed end 103, an
open end 104 and a pair of sides 105 and 106. The sides
105 and 106 comprise flanged portions 107 and 108, which
25 flanged portions 107 and 108 are slid into C-shaped
channels 109 and 110 in basket 30 and fixed therein.
Preferably, the flanged portions 107 and 108 are glued or
otherwise adhered to the C-shaped channels 109 and 110,
but may be slideably removable from the channels and
30 fixed with the screen assembly 100 by expandable
pneumatic hose seal 111. The recessed zone 102 may have a
substantially horizontal planar base, which when fixed in

said C-shaped channels 109 and 110, assumes a slope equal



- 25- screen assenbly 200 sits on top of the wear strips 219 and 220 and is
hel d thereon by inflation of the inflatable pneunatic hose 111 in the

C- shaped wbanree#ios41809 and 110. Structural rigidity of sa&cCu/dB2012/a50@y i S

5t hus used in supporting the screen assenbly 200. Figures 5 to 6B show
a screen assenbly 300 and a flow tray 301. The flow tray 301 conprises siX
recessed zones 302a, 302b 302c, 302d, 302g4 and 302f, a closed end 303, an
open end 304 and a pair of sides 305 and 306. The 10 sides 305 and 306
conprise flanged portions 307 and 308, which flanged portions 307 and 308
are slid intc< stthpedlarmnalfs 1@ as¢reed i asiseykbdy 3008nd whiel therein.

Preferably, t gng_gfi o) L .and 8 ot_herw.se: adher ed
to the C—shaﬁg%{%ann sg%géha%%%(ﬁsa'l;ﬁ%t t%uza(;’ géeij%ji §é§bl%ler§$?r%§3 ge
fromthe chanki®2 sthadeinxedha t gatde vedveen2@sodnbthe 36baby eshEketabl e
pneumati c hose seal. 111. The recess zon 3023 to 302 ave a
substanti al | ys%%erc?tzlo‘fﬁ]ﬂéf anar c\L‘bsasggdvvniag °Wher T9SET 4 nﬁ?é'llg l&-%s hrz[i%%d
channel s 5109 tntbudi, tles soprasirdf Hlxl ope from the di scharge end 31 to the

feed end 14 of therhaI e égj}ger equal to the sl.ope %gothedscrﬁfn a,gserrbly
200, which is prefetBHS Y r BT ITRY Al 50 hAB opehtRY 3133,
31|2b, 312;: arnzb Bl2ahehef Bow. t‘r‘lhg g20® whmidaésorthh@estg@o%ﬁmhez%ﬂas

sel ectively prevent 5 an OWS Screene rilj mud t hr oug

opent ng. 3150 4681 28058; GBY AWt atLoseHpGL 405n 551 SPersHRd 5944 and
313e bind thaarndcaespad rz@Ess3deda 053G X9¥ y BhEPeitedl3®5Mdnd bgoe
described in detail herein, although it should be noted that _all_the

structurld sEPRRTLSH Fanged 3P9% 8n§13%921r and F0&r i U@&cf‘orfé?ﬁ‘_ﬁﬁflural
support menbeioPdidhs THE7 SHRROLH83 L3 eCHMId SifstATLNHFEY SdnsPpaning the
| ength of the flowtray 301. The upstand 317 has a strip 315 fixed or
integral witHPrhellPstBndpaskets 30 3and fRxed: thereim L Rrefgrablies theh

having a tapefpthfoj t igyk31h2nN90919andhez 6 P& rOf %qafaa t aper §ehapkisan
318, 319 is preferably at an acute angle fromthe plane of the flow tray

301, preferatidheradeen tha Gnghapght ghannedseddd andarkldyedust ymay be
From a R i zone Al il dhe: Roci e EPa shelieBahnt el dile A ad el £R8. 0%
T-shaped nmenterres20 asdedblyfi 2@ thwer ekpaodabdeegpreunakrewhodse wseala
wear strip B%afym&ﬁgBrecessed zones 202a, 202b and 202c¢ may have a
substantially horizontal planar base, which when fixed in
said C-shaped channels 109 and 110, assumes a slope equal
20 to the slope of the screen assembly 200, which is
preferably seven degrees. The tray also has an opening
212 therein. The gate valve 26 of the shale shaker 10
selectively prevents and allows screened drilling mud
through the opening 212. A pair of intermediate supports
25 213 and 214 bind the recessed zones 202a, 202b and 202c.
The supports 213 and 214 comprise upstands 215 and 216
spanning the length of the flow tray 201. The upstands
each have a T-connector 217 and 218 fixed thereto or
integral therewith, with a wear strip arranged thereon.
30 The wear strip may be any hard wearing material such as
HDPE. A top of the wear strips 219 and 220 lie slightly
above the top of the flanged portion 207 and 208 of the
flow tray, preferably by 2 or 3mm at the centre . The



10 arranged thereon. The tapered portions 318 and 319 each taper at a
converging angle fromthe flowtray 301. The wear strips 322 and 323 may
made frorwea 2hev@di4awari ng materi al such as HDPE. A top 32PBTafB20teddssd4ni p 315
lies slightly above the top of the flanged portion 307 and 308 15 of the
flowtray, preferably by 2 or 3mmat the centre support 313c, 1 to 2nm on
t he adj acent supports 313b and 313d and G@®-to | mm on the outer supports
313a and 313e. The wear strips 322 and 323 have a chanfered portion 324,
and the top 325 of the strip 315 has a slight crown. The 20 chanfered
portions 324 qr-rmﬂrdeaasgmbbyh 200arssits oanbdope ot t hhet @sa325siarﬁeps helf@ear
strips 322 ang, he.scr as 30 o] eny pport
340 conpri si ng a per?ora?g Ila%t e?%g 2:‘310 éaé’él aq’r}; ;%}Irf e p at eégf rr%%
perforate pl astflastablqoepheuaael@S Imq)oiilﬂ.e imat thealC-sHapgier bannedss |n

t he perforat ate .3 gul S.S n Lch d.8 referred
or any ot here%dljdrtéﬁpe%]hape §H€h 5§5]'oc loc%]l ¥ exagorfgl W'E't"rrang ar;

square, rsoundchud dmistlmrmppqaeu::.mj ﬁmme@ repd seamilsily 28000 1 S adhered or

otherwi se 30 attached to a_t eof the perforate at 51. The at
| east one | ayer or(‘:th’s%lf’eeesm qu%htg °§'51 nﬁf’-’%‘?n{ e T SPgsanden ?ng
materi al of eflsd eS8 SDie am rwyonbetsappeoued:dﬁrpr&sﬁaommiﬂecéayed of

screening material - Vi h sr zZe Iarge au e W,res.
The screen suffpyrd %Ql%acoﬁgﬁ’ ngﬁat ngﬁubg% &t s© ng"453
al ong each sizte3 ofad hep&Eraed Iopnaxid . aEp&irrt@bUéﬂdeérm ambsosSSﬁhend
353 is of 5 hol]low rectangular cross-secti_on. Structural s%ofort menbers

350a t o 50 shdesiePdRdaBd 3PRecrrpsise fAWsst B eRfe3

perforate pl ahelé&flé?i&é/dsfséy@iémelswp@&atso@r@% §§9& Phid @Esﬂsﬁé&' bed
in detail herein, although it should be noted that all the structural 10

support menbethargnrks t 40350andr d 10 dBshaghat f 80 sapdicifdrad stheseinnenber

350a. Struct walesURPOFt (RITDEL arnOd ;B&rﬁ:*/é‘ﬁ@t§0¢aén@aé!0§'9a@e1%i§édsb£'e 354
and a second srde 355 which are mrror inmages of each e first side

354 has an owthenwing eddheredofo3Fhanr¢aglyeped nchannels 109 and 110,
15 but may be slideably removable from the channels and

fixed with the screen assembly 300 by expandable
pneumatic hose seal 111. The recessed zones 302a to 302f
may have a substantially horizontal planar base, which
when fixed in said C-shaped channels 109 and 110, assumes
20 a slope from the discharge end 31 to the feed end 14 of
the shale shaker equal to the slope of the screen
assembly 200, which is preferably seven degrees. The tray
also has opening 312a, 312b, 312c and 312d therein. The
gate valve 26 of the shale shaker 10 selectively prevents
25 and allows screened drilling mud through the opening 312a
to 312d. Five intermediate supports 313a, 313b, 313¢,
313d and 313e bind the recessed zones 302a to 302e. Only
support 313e will be described in detail herein, although
it should be noted that all the structural support
30 members 313a to 313e are as described for structural
support member 313e. The support 313 comprises an upstand
317 spanning the length of the flow tray 301. The upstand
317 has a strip 315 fixed or integral with the upstand



15 plane at approximately sixty degrees fromhorizontal. A top edge of the
outer tapered portion 356 is welded or otherwi se attached to the perforate
pl at e 35IwOAn1Z1oma8 t apered portion 357 is |linked to theCotdBeni2isoe4355
with a curved portion 358. The inner tapered portion 357 of 20 side 354 and
the inner tapered portion 357a of side 355 diverge fromthe perforate plate
351. The curved portion 358 is shaped sucgigthat, in use, it sits over the
crowned top 325 and chanfered portions 324 of the wear strips 322 of each
support 313a to 313e of the flow tray 301. The 25 curved portion 358 is not
fixed to the Jlet § oFhee spirdpe 353 had dwendsiddsaeaaht hayiggp a hbaperedeen.

The | over O;E %ﬂgjfgoﬂ' §%s' Arid p%fé‘e phed gﬁ;ﬁ%‘e”@f%&c 'Xééiasefzéf" S§ﬁ£f§ﬁ from

hori zont al ormto an outer face wear rip aper ed
portion 318 d3l&ackl30isuppetferdbdy tak 3d3eaclhe spglet Uiraim stppoplanenbers
350a to 350e f r mpri.se rv rti I|nk|n the,two des
354 and 355. EH rlﬁg?uré‘-lras}’ug?bé(:)#t ﬁﬁﬁggfébggogégo §§Oe av%nczii %T‘%ﬁ{:¥| ty
of openi rigs &ﬁél;:tekﬁs;el ladlvantag%&uslql,l ofotty+flive ftowskekventiyhrdeaghees to

the flow tray 301. T e structu su r rrbers 350a o _350e be_nade
from sheet  mft DGR AR aSeRE ER TP | SRR, FRPM B the
sheet netal. Mmﬁmngplaﬁe rrm;acﬁa bEapdﬂéhe(ﬂm&itJJoaﬁQ‘il&uhndn 3l Raeet
nmetal prior tqQ foldjng. Alternati ruc u rt. menbers 350a
[ 3500 may HPTRIAIG (bt SRR MYt 370 G L (L RER] HherFBo roBr oo
mat eri al suchirse ARIR rdwh t15 £, H\@hscaeeﬁe@ﬁsegbfy 30822s angerged into
the 10 G shaped channels 109 and_ 110 above the f| ow trag 301, The inner
5

t aper ed 4for t 1BARIFA oFREFROBt r JEFURPXRSh PR FedbRr $185684 38B08ashi de

along their resnectiyeaRdnvalrk 3 d ordsretAad £3432 32361 durhag
insertion and then sit thereon.gll%‘?e screen assenbly 300 is cylgarrped in 15

pl ace by inf |¥83%nsS&riPHe 344 | angbl F2Ppndgyatedeodaom 12 harse wearkped
channel s 109 gk 0 Lothabbommle | g RBBUTS GoHo8RelLLAushoes tigesi des

of the screen assenbly 300 on to the flanged portions 307 and 308 of the
flow tray 30Iskightlie aboke thecterl %rth@n%lme@quot;m 397 uendrafs

support qenb a i e rL£spec e t 22
R e T e e T
and the screesupr@por3l3ece 1li kel ymuuent d:heolaeijsaraﬁsstusuppmrtsalénbeasdze

o e g Y 616 Ve Sy DL SO
i nner taper edlporieanss B5ipof320eand r323 ihave sa pelanferadepsrBbOma 824 350e
o helr T ESHRELLNE JE a3hT LR R USH#HU P Al HE°SEH Ohnd o2
20 chamfered portions 324 provide a smooth transition
between the top 325 and the wear strips 322 and 323.
The screen assembly 300 comprises a screen support
340 comprising a perforate plate 351, such as a perforate
plate of metal or perforate plastics or perforate
25 composite material. The perforations in the perforate
plate 351 may be rectangular, as shown and which is
preferred or any other suitable shape, such as octagonal,
hexagonal, triangular, square, round. At least one layer
of screening material 299 1is adhered or otherwise
30 attached to a top surface of the perforate plate 351. The
at least one layer of screening material 351 may be two

layers of screening material of equal mesh size and may

be supported on a supporting layer of screening material



30 300. Furthernore, the screen assenbly 300 is inhibited fromlateral
novenment in the basket 30 of the shale shaker. Figure 7 shows the screen
assenbl y 8OQofwowmisin - 29 - Figure Figures 5 to 6B w PRTGE2DDWS004ay 401.
The flow tray 401 conprises a conprises six recessed zones 402a, 402b 402c,
402d, 402e and 402f to facilitate flow of drilling fluid therealong, a far
end 403, an open end 404 5 and a pair ofzsides 405 and 406. The sides 405
and 406 conprise flanged portions 407 and 408, which flanged portions 407
and 408 are slid into Cshaped channels 109 and 110 in basket 30 and fi xed
t herei n. Preflaving, a tkardémmpesh wirze¢ and JErgadBOB arieces ued or

ot herwi se 10 adher t - n : 0 y

riveted or nechanica I%c#%%%wf%%%eggnﬁﬁg% sgg%én%vggﬁglg?oﬁ?ﬁ%
channel s and rientssrs\i t3b2 hargtr €838 asdeomg y e3eh bgidepandabkbepnecneénc
hose seal 111, The recessed z S.402a .t o 402f have undul gti,n rofil e
15 whi ch tapesrul?%oqé'pt h rcg]m ?ﬁéu%%g Zfrﬁmz?oén?%b%l e3§%ena%&nd§§84,%'s\?m$%h
assunmes & sl dpeEl¥owm teetdnguharge cands3keiotibone f etdrwnichdall of stipposhal e
shaker greater_ than tgg slgge gb t he sc%ﬁgﬁéﬁssenqu 300. Thg slqgg of the
screen assenBISPRRES b2° %3 68t 3BPE BEAWESHISSh Pt BRTHIR 1 7 - EREP9D Bhe
degree downhiintedntl | wigheftHeabpyrfoxadeatplznen3degr erslywpstihctdbelf | ow
tray 401 al so has an openi ng ot s therein, The gate valve 26 of the
Shal o shaker SHPRRAGCPPOBPY 30090t tar e aAEoRE befodrodihatt | Rgr At
through the opEfidiggh Fiive ishban@edbat eno88d S ugoE t 214138he413brudidsa1413d
and 413e bind the recessed zones_402a to 402e. The flow tray 401 is
preferatid f oTHRRPEt d9RRA%S wi 3PP onpsi 30%at @FF al 25 suBRSEELREVLARRF Only
support 413e y¥hlchierAESeuphosk ifledisd A 3504 tSOUIOLEEaBNoubEobE AOkEE, hat
all the 30 structural support nenbers 413a to 413e are as described for
structural subyor tisrepererydeal Thavingpsr £i58% s i35 and upssanaendl7
moul ded 1nt0 diife COSPAM LS [N i Ao f UnSGEENFledbl LERGLD PhetBErbtow

tray 401. The -
side 354 has an outer tapered portion 356 arranged in a

15 plane at approximately sixty degrees from horizontal. A
top edge of the outer tapered portion 356 is welded or
otherwise attached to the perforate plate 351. An inner
tapered portion 357 is linked to the other side 355 with
a curved portion 358. The inner tapered portion 357 of

20 side 354 and the inner tapered portion 357a of side 355
diverge from the perforate plate 351. The curved portion
358 is shaped such that, in use, it sits over the crowned
top 325 and chamfered portions 324 of the wear strips 322
of each support 313a to 313e of the flow tray 301. The

25 curved portion 358 is not fixed to the perforate plate
351 and stands clear with a gap therebetween. The lower
part 359 lies in a plane of approximately sixty-five
degrees from horizontal to conform to an outer face of
the wear strip 324 on the tapered portion 318 of each

30 support 313a to 313e. The structural support members 350a
to 350e further comprise a curved portion 358 linking the
two sides 354 and 355. The structural support members
350a to 350e have a plurality of openings 360 therein to



upstand 417 has a strip 415 fixed or integral with the upstand 417. The
strip 415 has two sides each having a tapered portion 418 and 419. The

t aper of wechi¥mpased portion 418, 419 is preferably beraemB2exsend ei ghty
5 degrees, and preferably forty-five to seventy degrees and nost preferably
Sixty to seventy degrees from horizontal. Each tapered portion 418 and 419
has thereal ong a T-shaped nenber 420 and X1 fixed thereto or integral
therewith, with a wear strip 422 and 423 arranged 10 thereon. The wear
strips 422 and 423 may nade froma hard wearing material such as HDPE. A
top 425 of thelkavipluild to eElewitiergthbonahtér topthe fhewftwayedOporti on

407 and 408 h y r 3 }/ﬂﬁgr rj 422
and 423 haveqah%hgﬁ%ﬁegg‘#%gr £ Pghg%(;ﬁr@gﬁ#}%s%%ée)atgg 25@%0 heééstllrnlgge415
has a slight Trawnshéed chabdlr ethghor asorgalitanizeyi déeals nand h mayanset i on
bet ween the t 42 ndthe.wear .stri.ns 422 and 423. .Fi gqur hows a
screen assenb%g/)nﬁfg %%dfgliﬁ I]'\(I)qﬁ/ ttrhéay eft T‘H%g??bw%?‘ i a)? ncc%’rrp%(geéay
conpri sed si e epanched?lozolese2ants502h GMhiec, sh@dd, mdel apadiod2f tdo
facilitate fl f drilling fluid.therealon a far_end 503, an open_end
504 and a paifgxoc?l%‘?deélﬁ%ngﬁ&v%é’.' T gesi u%‘ﬂ%raat]ﬁd SEBE °F SmpPFeRSFF anged
portions 507 380k 508,35¢¢ allay | Bagbsheed t £ 6618 &0dompdls DOS Mateslall s6ER
C-shaped 25 channels and in and fixed therein, as hefore described.

askeciS
Preferably, t3e FI TR Y & 38R Wi B S YT @?J@’I&Ro‘therw se adhered

to the G shaped chaneds, atrke adckrd@y DysdmivVEy €00 iseLhsar-€8d! ¥intbxeHe but
may be slideably renpvable fromthe channels and fixed wiith the 30_screen
assenbl Yy %500 GShagrthdshrBghEuRAS ABdsdlfe@Povethecddony Haes38b2a to

502f have an pulul AhéNOtRpELELCpWRiIteBnkaRS7 IdE dafd NsEreetingl f & §89t503
to the open end 504, which assunes a slope fromthe discharge - % - end

31 to the fedtPreRRESI436Pat H© sBaPe sHdlder yleng ethehsn rafPeqtipre ovedke

screen assently, 500.3JAe &) PO ahdE3 584 €D 8538 BLYiNGYiRSe AL YR 2R
between ten degrees uphill and one degree downhill, but”is preferably fixed

5 at seven degheressiiphitherevhe Thewy s¢rgern0asaenblyias08n ispheplarngPgdotn
o sven S Bla RS UG €T RS SRS SI hellln e s
assenbly conpin stbeaC-isbapedonehdmyels ofl 08cragwhi hi0 malefilaltisod o thea
et ! St LaBHLAIR, Tecs oL ShOELLBreCTRASES 5e1 8 Sibredhe
such as KEVLASIddmbly 300 on to the flanged portions 307 and 308 of
the flow tray 301 and the inner tapered portions 357 of
20 the structural support members 350a to 350e slide down
their respective wear strips 322 and 323 to 323e to
achieve a tight fit. Gaps between the top 325a to 325e
and the screen support are 1likely due to tolerances in
the relative size and location of the structural support
25 members 350a to 350e and the supports 313a to 313e of the
flow tray 301. However, the abutment of the inner tapered
portions 357 of the structural support members 350a to
350e and their respective wear strips 322 and 323 provide
a large contact area for supporting the screen assembly
30 300. Furthermore, the screen assembly 300 is inhibited
from lateral movement in the basket 30 of the shale
shaker.

Figure 7 shows the screen assembly 300 shown in



In use, the screen assenbly 500 is inserted into the G shaped channels 109
and 110 above the flow tray 501. 15 Five support ribs 512a to 512e each
havi ng a weanizti4ip t hereon, are wel ded, glued or ot her RCIGRRO 1245 t O
flat topped crests 513a to 513e of the flowtray. A top surface of the
support ribs 512a to 512e preferably lie in a plane which is between 1 and
3 mllinmetres above 20 fromthe plane of 4die top of the flanges 507 and
508. The support structure 510 of the screen assenbly 500 sits on five
support ribs 512a to 512e. The screen assenbly 500 is clanped in place by

i nfl ati on of Eiguienf Fagubee pPnetemtBc widtle alfliaw theay- ¢Rdpedhhafibevs 109

and 110. 25 | t}) f e | 1 p ' he
screen assenbtf]{lgsgogegn%to (r)n%? ﬁ'esg? I algnrgéé()fﬁ%%?%g%né 1§0%&%§5§3§ %#rg%%e&){)f'%w tray
501. Fi gl@2b 9A02kowsd@2¢ar t40e aasdr e fas senbf ycHEDDtabaprfilowngod
screen nmesh arr enment. 60 nd a_ suppor 0 _struc e 602, The r

Rssenbl y. 600 W DGk Grerda SPRECI 0 i 04E Boordnoeigoftso0
and be used varnd &l paitr s d1des 2005 anH 4K, BHE edidesy ddSheand | 406t r ay

di scl osed herein. .The reen assenbl.y 600,pay be. us i n_any,.shal e shaker
ond part | cul SSETARS ndi 0GB, BOFIPDS aA] T2 Shcer WARER oLhanded
herei n. The -pciticits e£07 "@Ad d0BaageTsilli dbEh oo nprslsfsednehamy€ls 01091 ne
mesh 603 superi d.on _one |l ayer of .cqarse s orting nmesh 604. The one
layer of findRrLLil #BePAREFIR0 (PR SHUEE FHETRID vhTTLeARE SrraFhe
openi ngs t herehaig@en pokdtd cnsONBol7ay 8hdof 3¢9arfte S\ I | B NBehebhfisdas
shute and warp _w res 604a, 604b_of a |arger dianeter than shute and warp

wires ofl® he afhered ko othei (s shapedh shanneds 199 pRAGA 0o HRRY tR¥n t he

openi ngs i n the,didie K eqlddmRhcalilg oOm deader vokt fmAg Speees] fBehLHP3 May
be 10 adhered or otherw se attached to the one | ayer of coarse supporting
mesh 604. Thersrvakler fepmy | the schapnedssard3 figgdonel thy dhepf sebaeBe

supporting mesd &l AT 80HOLY adhelRihile ObREHMA S8 2hbaeNed 10 111F, SyRRort

structure 602. The one |ayef of fine screen mesh 603 and one | ayer 15 of
coarse supporiegrssrd ceanassHE bee 4928 crawe y apndindulahingt proafise

steel r’rq_tseri %hi(ﬂgv%@:.geﬂljsché(p@r?élfférﬁ‘i %§S§a§t§ﬁé-4o3 to the open end

404, which assumes a slope from the discharge end 31 to

the feed end 14 of the shale shaker greater than the

slope of the screen assembly 300. The slope of the screen
assembly may be adjustable between ten degrees uphill and
20 one degree downhill, but is preferably fixed at seven
degrees uphill. The flow tray 401 also has an opening
(not shown) therein. The gate valve 26 of the shale
shaker 10 selectively prevents and allows screened
drilling mud through the opening. Five intermediate
25 supports 413a, 413b, 413¢c, 413d and 413e bind the
recessed zones 402a to 402e. The flow tray 401 is
preferably formed in a mould with composite material,
such as KEVLAR™. Only support 413e will be described in
detail, although it should be noted that all the
30 structural support members 413a to 413e are as described
for structural support member 413e. The support 413
comprises an upstand 417 moulded into the composite flow

tray 401 spanning the length of the flow tray 401. The



As shown in Figure 9B, the support structure 602 conprises a plurality of

| ongi tudi nal support bars 605, 20 preferably twenty-three |ongitudinal
support bao=2080%148d two | ongi tudi nal end menbers 611 ( &OW/GBRID129150041)
preferably made froma stainless steel and advantageously, a 304 stainless
steel material. The preferred cross-sectional dinensions of each of the 25
| ongi tudi nal support bars is 6 to 10mmhiggh-and preferably 8nm hi gh by
1.2mmto 2mm wi de and preferably 1.6mm w de. The support structure 602 al so
conprises a plurality of transverse support bars 606, preferably ten
transverse spatandadi’cbespraf etabpy 4dadef fxrendn ar 30 ndeginale sl th ebheand
advant ageousl 4 ai SS, I terial. The. ferred .
Cross-secti on%s%ﬁcgng??shsq%% esai?:%ﬁgf4?’§e%tarsan%v¥/c’erglé8é§p%8f: b%ar‘gull% B to
10nm hi gh andcapesfesi apbyt8om Hilgh doyd 1428m tThe2nbapede ofinceguhef tapbrgdl. 6mm
w de. - 33- . The ngi i nal or ar 05 preferabhly, hay ot ches
607, open to I?ac'nl'ﬂii'f'no err%légt’h 4%%e1§08$%$9?ﬂ£eb %ngletq'l‘f(%e%al li’%ﬁpp‘?or a 1'319%05,
as shown 5 n MepitreedC add nutefe fdl1 y S g ty+ ficde f b6 sacénty adesygeese an@port

bar 5 606. Each transver support, bar 606, has correspondi not ches 609
Ca o Dop facdiit HrSRSRABLy SRR LiS HevRn Y rieSoeS RRN) Brr EoRFRL:
sulpgort bar ezu(:jbhreﬁpﬁ&eallpéﬁﬂﬁoﬁhm) anéd fdxedhaby ﬁmfwgd a'fser

wel ding, to ends of the_tran rse sup t bars.606. The | ongitudi na 10
e por e bar s Pt Mamkes 0450 SRndor koha SN s ake,coRor LA EFaTRRT abl y
with an interfieneecij t wikh espechéae notehes H97, S8 to280rarrangesd

grid 612 and then welded at their intersections. Preferably, the top faces
610 of tife t rEIRKRIRe TR AT LAFELRD6 20 PR pI23 ey rade 1550mea ORaBR t he

l'ongi tudi nal waiPHd MESral 49091 A $IHBBE . SAPEOH L4 D8I o £NEhaegbeis 14 lie
in the sane plane, thus the rigid grid 612 has a planar top face.

Preferably, bbeseglightivdebeyie i 2B afd the Edengededantiadnt €Qanpl e,

moul ded ar ounghd hgogegectihy e £38! 0E594§,Ud%9éke§HBE9”b3Pai_ ¢Rd JFEberRe 611
and ends of the transverse support bars 606. The |ongitudi nal support bar

end menbers GiSABrELPIRS ef2d|gnd o423 thever cehasferegerortior 424eeandThe
box sectjigdOn S%IgeeO?BH'% 8E3.¢ 4sggg8prﬁ‘§rﬁggy apfsﬁ?ﬁlgﬂﬁg W SBRL! on,

al t hough may 25 any suitabl e cross-section, such”as circular,
square, rectahanfered opbetiomsti 42ddedprovige Ehe Hroxotkect toansiteon

Fort o0, Cha, MO 0 ef 68 S PR Yaler 3 g pxpaned
section side Figure 8 shows a screen assembly 500 and a flow tray
501. The flow tray 501 comprises comprises six recessed
20 zones 502a, 502b 502c¢, 502d, 502e and 502f to facilitate
flow of drilling fluid therealong, a far end 503, an open
end 504 and a pair of sides 505 and 506. The sides 505
and 506 comprise flanged portions 507 and 508, which
flanged portions 507 and 508 are slid into C-shaped
25 channels and in basket and fixed therein, as before
described. Preferably, the flanged portions 507 and 508
are glued or otherwise adhered to the C-shaped channels
and and may by riveted or mechanically fixed, but may be
slideably removable from the channels and fixed with the
30 screen assembly 500 by expandable pneumatic hose seal.
The recessed zones 502a to 502f have an undulating
profile which taper in depth from the far end 503 to the

open end 504, which assumes a slope from the discharge



30 portion preferably abuts |ongitudinal support bar 614b. The box section
613 is preferably a mrror inmage of box section 614. The box section side
portions WO2p12604418ave a top face 615 which lies in thePsaraB2pi2ziersas a t op
face 616 of the rigid grid 612, such that during assenbly or 35
recondi ti oning the screen nesh arrangenent 601 can be - 34- tensioned in a
jig (not shown) and offered up to the rigid-grid 612 to be attached to the
top faces of the |ongitudinal and transverse support ribs 605 and 606 and
top face 615 of the box section side portions 613, 614. 5 The box section
side portioneml33161s atke pferdr and hdulafedthe oshalpl shdksr ngreatar and

once renoved r e apkor
struct ural %%%(n% gex ahge(?tfhe?{:eo $ féiéc%%rggmﬂ?'gd S:Sr@de;&ﬁg%% g]f
arranged undetrheeagdredn tahsasemlglyi Ry ob@lé.’djﬂ'm'eahbe rbgbween sheatdégfees
nmoul ded from & SUi]E agng glnaestd cs.Jmt er %m_ffpag ttel Y, Qf eE’fee:]:§bf ¥1' n,the
same noul d an® he"Sarfe step as noul ing the Yox s detTon Side pOI’?I ons
613 and &l4. alhesevenudeaigeeesndesipl bl ¢ BAE rfﬂ.yowalismy:oﬁpll sﬂsmethds 18n

el ements or fibres to,add structur strength ther ..__Lhe al_ el nts
may b 304 stoRag " SPEE il EbeTeiRr o The ofpEgaat o 28 1 EhE
corrugat ed shaedlaoshaedrt hor ealedtively ¢afewegaise a0l Pbws esbidened

conprises ar ortlons 6 The ar.ched portions_ 618 preferabl 0. extend
The entire | OGNS  HBS PREANGS s iR y CPBRGNGr ot - CHE SErnBabBOPEY one

618 may have daisrasbP At | Ditss 6 18Fe ey @ Gf CHEEeéRPn§ lBRLEPI4ESHOGAOAY! Y
formed to sit over strip 415 (see Figure 7) advantageously to inhibit
| at er al YfoverfentUuPReGkef tEHELYES SOl en Té’sese“'rﬂﬂlip 05 BdC e f FOMPTF8§S 401

and to thus usertiife fHOW. t"rﬁéé %.S.o% Sttﬂais ef&w? efSfmddl€in a
stiffness of the screen assenbly 600 rched portions 6 are interspaced

by arched cormfQiyd viigh G compRs e Heatewrd g YIS EKEGAR er abl y run the
entire length of the 3L scugen&sseilys&01y ASé@plgzanér{:@& ﬁﬁﬁgeghe

corrugations 619 extends along the |ength of | ongi tudi nal. support bars 605

and are pref &=B13PS| GBEnnﬁ%EI ddd An tﬁépwaﬂmﬁ xeget §1PHe t'tﬁﬂiérﬁ@ét h 608
of the ligngi trikasuppdper kibar $1885.tA $0é 83&hohakviagarLhrsa£ostugpt i ons

619 is fixed 3ol 0 & 0ol 6221904t "§1306MET RAGL NS S1G il LD ¥ES:e
topped crests 513a to 513e of the flow tray. A top
surface of the support ribs 512a to 512e preferably lie
in a plane which is between 1 and 3 millimetres above

20 from the plane of the top of the flanges 507 and 508. The
support structure 510 of the screen assembly 500 sits on
five support ribs 512a to 512e. The screen assembly 500
is clamped in place by inflation of the inflatable
pneumatic hose 111 in the C-shaped channels 109 and 110.
25 Inflation of the pneumatic hose 111 pushes the sides of
the screen assembly 500 on to the flanged portions 507

and 508 of the flow tray 501.
Figure 9A shows a part of a screen assembly 600
comprising a screen mesh arrangement 601 and a support
30 structure 602. The screen assembly 600 may be used in
place of screen assemblies 100, 200, 300, 500 and be used
with flow trays 101, 201, 301, 401, 501 or any other flow
tray disclosed herein. The screen assembly 600 may be
used in any shale shaker and particularly but not

35 exclusively, any shale shaker disclosed herein. The



- 35- sits over and is supported by strip 415 of the flow tray, and thus
the arch corrugations 619 hel p support the |ongitudinal support bar 605.
The rigi dwgrot/®148i s al so supported at intersection ar@a3/@2812serse t he
transverse 5 support bars 606 intersect with the |ongitudi nal support bars
605 above a trough 624 in the corrugated underplate 617. Upstands 625 are
arranged under the |ongitudinal support-bgrs 605 at the areas of

i ntersection 623 between the underneath 608 of the |ongitudinal support
bars 605 10 and the troughs 624. The upstands 625 are preferably made from
a plastics neaerdéen mashadraanggsend! \60hoedmpdisest hpesdmyest epf afine

moul di ng the O, SE68! QRperdRpBeEld U &de: 18¥&rarE 1dea LU r¥38b6¢8 ing
underplate 617. The upstands maé al so have a netal core and the core nay be
of 304 15st ai®fBEs6Qd eeThe one PaygEeRfi HdNFHRHRAN 6885h 63 chas efiBRat ed

openi ngs 626 dxutdeard rwakiiwirad g d| sh£1 D ldpediieg & PERe Fg5e BWéenl | DHe
screened drilli nglfl ui d %f Eass t her et hr ough on tﬁ té’be4 fLow tl’?.-?/ 401 qr
into a receptdtT e~8¥<5t P8R S0 RO T PfRStse asTirk 'egiﬁn‘ari d

612 i s encapstdrg edlires a6(]b4a,st6@4ﬂormfaibérgél’hed'mmaﬁenl'ahfamnshu'yesa'mqily be
a very thin | SS et I y.be hi I e
conposite natvgér/rleéil ‘?L\;\Aéugré_lfnq’t%%e t |czgéxéz;%e?PqF?BFa_ssﬁ%gg%g{ensé}?eé;?%l alg%ds to
t he structuralaygeregeoprepisgst hthanppdre opendngse. ifhethe efipe screen

encapsul ati ngnddie, Iitgled 8hbd Pdgets J¥ efranabl ¥ceabhi aRe Ot 403 t hRySaBE
moul ding step and in the same pould as when noul ding the box section side
por t i ons- %13 2BEFehCY hetherrigat agtanberpita: S Prernkaysn ohi CRAESS of

the pl astics s@pstting omebhe 60dX SHEd | 6AeSIldGIOr £ 0FInel Fcreleh andshhe
corrugated u pl at e I61317 na befi L r}%eorsder oof .2mm_t hi.ck 0Thersc IS mesh
arr angonent GO M9 LEAF REVEROGT! HoR Loy PG aRh el (60 1€ oRSER (e
support st rucdhexred2odnd tddhmwrisze oat88chbelertva stheat tsarpdped-tt hetetoture
602. The one layer of fine screen mesh 603 and one layer
15 of coarse supporting screen mesh 604 are preferably made
from a stainless steel material, advantageously 304
stainless steel.
As shown in Figure 9B, the support structure 602
comprises a plurality of longitudinal support bars 605,
20 preferably twenty-three longitudinal support bars 605 and
two longitudinal end members 611 (and not shown)
preferably made from a stainless steel and
advantageously, a 304 stainless steel material. The
preferred cross-sectional dimensions of each of the
25 longitudinal support bars is 6 to 10mm high and
preferably 8mm high by 1.2mm to 2mm wide and preferably
l1.6mm wide. The support structure 602 also comprises a
plurality of transverse support bars 606, preferably ten
transverse support bars 606 preferably made from a
30 stainless steel and advantageously, a 304 stainless steel
material. The preferred cross-sectional dimensions of
each of the transverse support bars is 6 to 10mm high and
preferably 8mm high by 1.2mm to 2mm wide and preferably

l.6mm wide.



- 36- An apertured plate (not shown) may be arranged between the | ayer
of fine screen nesh 603 and the support structure 602, the apertured plate
t aki ng t wopbex®i4and functi on of the coarse screen meshPCaGE20040045

Al ternatively, an apertured plate (not shown) may be arranged between the
screen nmesh arrangenent 601 and the support structure 602. Alternatively,
an aperture plate 700 shown in Figure 10 9my be used in place of the rigid
grid 612. The apertured plate 700 nay be simlar to the 10 type discl osed
in PCT Publication Nunmber WP 2004/ 0035236 havi ng punched openi ngs 701, the
punched openi ngs 7iYe hdenggtudinalO2seppdet dads 0609i pref@rakdiychhavwgs 702

are fol ded ovgdediad ord”mstr g,gﬁr akot aRs Odad Pnd Ak easfed Qo Ob@i t ¥nQf the
aperture plate 700. The apertured 15 plate 700 is then preferably coafed in

the plastics m%w%m%ltﬁ@ea% R&fsaéoéesc"il# beRoHRod8 Hiitghheesifect Pt o
the rigid gr ikbttd?. 60he LI PIiddduneler ple&tcel 6draMbuiédsde s pilﬁ:gﬁdbéblCh

that rib éd’u aerLure | ate woul d be ort gb the tops of the
arched pat i o981 8E360 A F HTIRRFS oF PRBSF ForlPi016808n 4%, SPEFSRRSREP8Y The
aperture pl atreotidies s60ddienf aoop faicer |6610 snﬁ:keash stoamsesssst seppant
advant ageouslg ];O%Ogt al.ﬂg tagﬁégq‘:ludﬁgqhh %of@eb‘é‘}eféhﬁ' Hnb%f ex??{m on

of the aperture plate an reen nes enent 1s substantially 25
equal so that(ehd f shewn) aprexFdxsidon by fahi Elxlaé'ﬂle IAasgniwetding, Atecreen

assenbly for ghddabf Sh@KEFandPerSE’ S@PpSSECHRLY 60D TRE NoRgSLRROAAL
structure (602) and at Ieast one | ayer of screening material {(601) thereon,

5 wher eill? t neS4RRRYOF t Parsuc Qﬁ’ea(’éozfi WHTRT SR s SYPROFtal P2YS 0004 rﬁ?:?EraI
mﬁnberls (605, @&Qﬁamf;opwemgrabuygl dﬂﬂthd QWZ%Dlﬂﬂérﬂéﬁg?@@enlﬂig’S hﬂidl ng 3
thermal expansion coefficie 0 race .(61 ci sa|
structural neERBETE (005, B nh??le creé i;?e:%y faur]i’l(gelrg ‘%ﬁ{?

| east one | aylel-remfweﬂ;deénlarl:g thedtior | aht€88éythans ng Pxeflesnalndly , exchaenstop
coefficient t sedei a S CO I glent t he
rigid grid (g%&lcs%gt?bsggnﬁﬁelh tcréngg%bséﬂﬁ%]é}% Eer b l}esx gélél %r?%n tg{’

coef ficilént dfaqere étlolaeasﬁl%eqfay eofl%’@rlééﬁlﬁgl Support bars and

longitudinal support bar end members 611 lie in the same
plane, thus the rigid grid 612 has a planar top face.

Preferably, box section side portions 613 and 614

are fixed by for example, moulded around the respective

20 longitudinal support bar end members 611 and ends of the

transverse support bars 606. The longitudinal support bar

end members 611 are preferably form the outermost edge of

the screen. The box section side portions 613, 614 are

preferably of oblong cross-section, although may be of

25 any suitable cross-section, such as circular, square,

rectangular or other multi-sided shape. The box section

side portion 614 preferably has a core 61l4a preferably

formed from an expanded foam, although the core may be

hollow. An inner face 614b of the box section side

30 portion preferably abuts longitudinal support bar 614b.

The box section 613 is preferably a mirror image of box

section 614. The box section side portions 613, 614 have

a top face 615 which lies in the same plane as a top face

616 of the rigid grid 612, such that during assembly or

35 reconditioning the screen mesh arrangement 601 can be



15material (601) and wherein said at | east one brace (617) conprises at

| east one corrugated nenber (618,619). 2. A screen assenbly as clained in
Claim1, wbereymwi#gai d at | east one brace (617) has a di PCerGB12(5e04mal
expansi on coefficient. 203. A screen assenbly as clainmed in Claim1l, wherein
said at | east one brace (617) has a different thermal expansion
coefficient. 4. A screen assenbly asg4ained in Claiml, 2 or 3,
wherein the at | east one corrugated nenber (618,619) 25conprises planar
tapered portions (618a). 5. A screen assenbly as clained in any preceding
claim whereitengidredt ionea cdigugbnobn sheyd) 6180 d e pfdfieded oupi thedi bhel y

wth the sorsenyapsgably 61uchyt bal ad fhdins sebeanrsl FBL Sialesoase fLAW

t hereal ong. 306. A sCreen assenbly as clained in any_preceding claim

wherei n sai d XAngididingle wrﬁaa{lweﬁéﬁbéppeeﬂ) e $0% and i €96 opnd

openi ngs (6266015 hﬁé@é Nete dfl e HeeNsEbuiont elﬁ_keomdmrcﬂi&_rmh 614. 7.
A screen ass as claimed in %ny grecedl ng 6(i|3a,' n%li}SWnerel n dbfy

| east oné€ bra 5’5.’7‘) FRGTFM ¢ KALS tions are preféra

moulded from a plastics material and once removed from

the mould, the core is filled with an expanded foam or a
structural matrix of expanded material.

A corrugated underplate 617 is arranged underneath

10 the rigid grid 612. The corrugated sheet 617 is moulded

from a suitable plastics material separately or

preferably in the same mould and in the same step as

moulding the box section side portions 613 and 614. The

corrugated underplate 617 may also comprise metal

15 elements or fibres to add structural strength thereto.

The metal elements may be 304 stainless steel and pressed

into a corrugated parts and the corrugated sheet moulded

thereabout. The corrugated underplate 617 comprises

arched portions 618. The arched portions 618 preferably

20 extend the entire 1length of +the screen assembly.

Preferably, the arched portions 618 may have tapered

portions 618a and an arched top 618b correspondingly

formed to sit over strip 415 (see Figure 7)

advantageously, to inhibit lateral movement between the

25 screen assembly 600 and the flow tray 401 and to thus use

the flow tray as a stressed member to increase the

stiffness of the screen assembly 600. Arched portions 618

are interspaced by arched corrugations 619. The arched

corrugations 619 preferably run the entire length of the

30 screen assembly 600. A top 620 of the arched corrugations

619 extends along the length of longitudinal support bars

605 and are preferably welded, moulded or otherwise fixed

to the underneath 608 of the longitudinal support bars

605. A foot 621 of the arched corrugations 619 is fixed

35 to a foot 622 of the arched portions 618 which, in use



38 conprise at | east one arched top (618b) fornmed to sit over a strip (415)
of a shale shaker. 8. A screen assenbly as clainmed in any preceding claim
wher ei n twe 2at2/1oeaast one | ayer of screening nmaterial 5(80T)GB0rPS)®GIES
stainless steel and the structural nenbers (605, 606) conprise stainless
steel. 9. A screen assenbly as clained in any preceding claim wherein
said at | east one structural nenber (605,$96, 700) conprise bars (605, 606).
1010. A screen assenbly as clained in any preceding claim wherein said
rigid grid (612) forns an aperture plate (700). 11. A screen assenbly as
clained i n arsi s exerli rApd|&$ nsuppereed buni stnip| €b8tobnther itew (61Fy,

conprises a loi asiss TReer hakh ddrrdySEi6RE Wnﬁie\ipﬂssﬁkﬁb%‘j tReany

preceding claim wherein said support structure (602) is rectangular,

square or obl¥AREHHAREE PaFPOHE BrHeE03nd TREpFHLTIGE Biidt Srl For2hee
conprises a ShispdErderat6intétdpcenonlazrelssiads afhsrd Otipdi trohsGedes.
13. A screen assenbly as clained in any pr.ecedi.n | ai erejn_said at
Fonst ond br AUPRETY) PEERpPOE ATt SEhEa s ror COF  YRF BHSLEAE, BIBBPBEm ng
an under pl at dars 605 above a trough 624 in the corrugated underplate
617. Upstands 625 are arranged under the 1longitudinal
support bars 605 at the areas of intersection 623 between
the underneath 608 of the longitudinal support bars 605
10 and the troughs 624. The upstands 625 are preferably made
from a plastics material and advantageously, moulded in
the same step as moulding the box section side portions
613, 614 and the corrugated underplate 617. The upstands
may also have a metal core and the core may be of 304
15 stainless steel.
Between the upstands 625, there are located openings
626 in the corrugated underplate 617. The openings 626
allow screened drilling fluid to pass therethrough on to
the flow tray 401 or into a receptacle or other flow
20 means, when in use.
The rigid grid 612 is encapsulated in a plastics
material. The encapsulation may simply be a very thin
layer of less than 1mm, or may be a thick layer to make a
composite material, wherein the thick layer of plastics
25 material adds to the structural integrity of the support
structure. The step of encapsulating the rigid grid 612
is preferably carried out in the same moulding step and
in the same mould as when moulding the box section side
portions 613, 614 and the corrugated underplate 617. The
30 thickness of the plastics material for the box section
side portions 613, 614 and the corrugated underplate 617
may be in the order of 2mm thick. The screen mesh
arrangement 601 may be tensioned in a jig and offered up
to the top of the support structure 602 and adhered or

35 otherwise attached thereto.



2514. A screen assenbly as clained in Caim 13, wherein said at | east one
brace (617) further conprises a plurality of arched tops (618b) interl aced
bet ween swiDdorarOL41gati ons (619) form ng sai d under pl at e PCT/GB2012106004A shal e
shaker conprising at |east one screen 30assenbly ascl ai ned many precedi ng
claim

- 36 -

An apertured plate (not shown) may be arranged
between the layer of fine screen mesh 603 and the support
structure 602, the apertured plate taking the place and
function of the coarse screen mesh layer 604.

5 Alternatively, an apertured plate (not shown) may be
arranged between the screen mesh arrangement 601 and the
support structure 602. Alternatively, an aperture plate
700 shown in Figure 10 may be used in place of the rigid
grid 612. The apertured plate 700 may be similar to the

10 type disclosed in PCT Publication Number WP 2004/0035236
having punched openings 701, the punched openings 701
having tabs 702 either side of ribs 703 which tabs 702
are folded over to form structural tabs 702 to increase
the rigidity of the aperture plate 700. The apertured
15 plate 700 is then preferably coated in the plastics
material in the same way as described above with respect
to the rigid grid 612. The corrugated underplate 617
would be arranged such that ribs of the aperture plate
would be supported by the tops of the arched potions 618
20 and arched corrugations 619 and by upstands 625. The
aperture plate 700 is made from a material such as
stainless steel and advantageously 304 stainless steel,
such that the coefficient of expansion of the aperture
plate and the screen mesh arrangement is substantially

25 equal so that differential expansion is inhibited.
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Claims:

1. A screen assembly for a shale shaker, the screen
assembly comprising a support structure (602) and at
least one layer of screening material (601) thereon,
wherein the support structure (602) comprises a plurality
of structural members (605,606,700) forming a rigid grid
(612) defining openings having a thermal expansion
coefficient and at least one brace (617) for bracing said
structural members (605,606) the screen assembly Efurther
comprising at least one layer of screening material (601)
having a thermal expansion coefficient characterised in
that the thermal expansion coefficient of the rigid grid
(612) is substantially equal to the thermal expansion
coefficient of the at least one 1layer of screening
material (601) and wherein said at least one brace (617)
comprises at least one corrugated member (618,6189).

2. A 8screen assembly as claimed in Claim 1, wherein
said at least one brace (617) has a different thermal
expansion coefficient.

3. A screen assembly as claimed in Claim 1, wherein
said at least one brace (617) has a different thermal
expansion coefficient.

4. A screen assembly as8 claimed in Claim 1, 2 or 3,
wherein the at least one corrugated member (618,619)
comprises planar tapered portions (618a).

5. A screen assembly as claimed in any preceding claim,
wherein at least one corrugation (618,619) extends
longitudinally with the screen assembly, such that, in
use screened material can flow therealong.

6. A screen assembly as claimed in any preceding claim,
wherein said at least one corrugated menber (617) has a
plurality of openings (626) therein to allow screen fluid
to flow therethrough.

7. A screen assembly as claimed in any preceding claim,
wherein said at least one brace (617) may further
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comprise at least one arched top (618b) formed to sit
over a strip (415) of a shale shaker,

8. A screen assembly as claimed in any preceding claim,
wherein the at Jleast one layer of screening material
(601) comprises stainless steel and the structural
members (605,606) comprise stainless steel.

9. A screen assembly as claimed in any preceding claim,
wherein said at least one structural member (605,606,
700) comprise bars (605,606).

10. A screen assembly as claimed in any preceding claim,
wherein said rigid grid (612) forms an aperture plate
(700).

1l1. A screen assembly as c¢laimed in any preceding claim,
wherein said at least one brace (617) comprises a
plastics material.

12. A screen assembly as claimed in any preceding claim,
wherein said support structure (602) is rectangular,
square or oblong having a pair of sides and a pair of
ends and further comprises a side member (613,614) on
each side of said pair of sides.

13. A screen assembly as claimed in any preceding claim
wherein said at least omne brace (617) comprising a
plurality of corrugations (618,619) forming an
underplate.

14, A screen assembly as claimed in Claim 13, wherein
said at least one brace (617) further comprises a
plurality of arched tops (618b) interlaced between said
corrugations (619) forming said underplate.

15. A shale shaker comprising at 1least one screen

assembly asclaimed inany preceding claim.



