- 1 - APPARATUS AND METHOD FOR SEPARATI NG SOLI DS FROM A SOLI DS LADEN

DRI LLI NG FLU D The invention relates to an apparatus and net hod for
separating solids froma solids laden drilling fluid and 5 particularly,
but not exclusively an apparatus and nethod for separating solids froma
solids laden drilling mud. The inventi-olalso relates to a shal e shaker and
screen assenblies therefor. In the drilling of a borehole in the
construction of 10 an oil or gas well, a drill bit is arranged on the end
of a drill string, which is rotated to bore the borehole through a
formati on. A APPRARATYSH ANDIMETHOD FOR' SEPRRATINGUSOLIDSp FROMI At BOBIBE t he
drill string to the drill bit t b e i_ll bit. The drilling nud
is also used 15 to carry the cu Phe drill bit and ot her
solids to the surfee itvengiomnrelutdsistd cinesppeiates ihe Methddsfst ng

and the borehole. The densjty of the drilling _nud is._closel ontroll
inhibit the separating soligg from a solidsgladen drillin&léiuiéoangd to

5 particularly, but not exclusively an apparatus and method

for separating solids from a solids laden drilling mud.

The invention also relates to a shale shaker and screen
assemblies therefor.

In the drilling of a borehole in the construction of

10 an oil or gas well, a drill bit is arranged on the end of

a drill string, which is rotated to bore the borehole

through a formation. A drilling fluid known as “drilling

mud” is pumped through the drill string to the drill bit

to lubricate the drill bit. The drilling mud is also used

15 to carry the cuttings produced by the drill bit and other

solids to the surface through an annulus formed between

the drill string and the borehole. The density of the

drilling mud is closely controlled to inhibit the

borehole from collapse and to ensure that drilling is

20 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

penetration changes at the ©possible detriment of

collapsing the borehole. The drilling mud may also carry

25 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

drilled through. The drilling mud contains inter alia

expensive synthetic oil-based lubricants and it is normal

30 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

drilling mud. The first part of the process is to



- 2 - separate the solids fromthe solids laden drilling nud. This is at

| east partly achieved with a vibratory separator, such as those shale
shakers disclosed in US 5,265, 730, WO 96/ 33792 and WD 98/ 16328. Further 5
processi ng equi pnent such as centrifuges and hydrocycl ones may be used to
further clean the nud of solids. The sol3ids are covered in contam nates and
residues. It is not uncommon to have 30 to 100 nB of drilling fluid in
circulation in a borehole. 10The resultant solids, known herein as "dril
cuttings" are processed to renove substantially all of the residues and
cont am nat es ThHeonrébeveséd ddrilld ngol muts &anﬁéuai&mddiﬁpmhxirécépt@m

| andfill site. or at sea in th Viro n fronlmhlch the solids
canme. 15 Al tgfrnat %5&'3‘@ gr ﬁaya%§ uts%ed as° A STat 8FT51 Phothe the

constructi on dimhlsinge @emdafe tltd’lé:askqjxwtntcalthse&tch or sRig.e shaker s

general | y conpri S?}gee%ée%dp&%{%ﬁn%er O+<§tmg vbgg elal-W %%%n aq._| Sé‘tpag

and a solid walle rec angular sCreens are ar anged
20 over Bhe dperhdoizemtal, t Auchagiseta Seeencdegneesnyingd ingbfivan ithey

pl anar or haygdy SbhgdnoC Y albenbAsk clnkss S TeRgednales i 20BE 2

receptor for receiving recovered dr I ng nmud skip or ditch is_provided
beneat h the @ngialimahdpgeadiusbrblae BhekScreansotagie igerFiledfr¥,d he

basket, whi chhage ﬂééw& 248" tREOKhERE tWilsh R ¥fdatale Qid”mij/’@étghéhe I'n
use, the notor rotates the rotor and_the offset clunp weight, which causes

t he basket afPglfe %%r%‘%?nssFF?%HstH@F-EFE)VFotQha!?E”g&tlads IThee £ 1AM 9%
i ntroduged atsdiirid eaddend akillheénBaskeaian n%)yt Edhie SCrpevs. dhe shwki ng

noti on i nduces separation of th dr|II|n nu om t.he solids he drilling
T passi g SRS (RCEesRRne TR A5G0 Phs HBo Ve LAY disthand A
shaki ng noti dhdalss | lsd»ll(iels t be solixdls ttheimcdlioregl t Berseneensot oulv&sds

t he open di scharge end - T caovered dril lin d.is . recgeived in
t he receptor 4‘11' cgl'ﬁ'aurqeher prOCGtSSI ng and: tahecpso |dsth;)e'gléisn£§\;le °% hsgc & ‘'schar ge

end of the basket Gemtexraliy did chilpratskiy médhaniom amAleing ;a ezirscwkar be

arrangeQSat %&Hyggf%n will tend to throw solids from the screen into
the air in circular motions, which is often in shale
shakers having a horizontal screen deck. A vibratory
mechanism inducing an elliptical motion will induce the
solids to move in a direction of the longest chord of the
20 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 is facilitated. A shale
shaker having a vibratory mechanism inducing a very thin
ellipse is known as a linear shale shaker and induces
25 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.
The screens used in a shale shaker experience high
acceleration values and heavy loading when processing
30 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

for discharge.

The shale shaker vibratory drive apparatus is sized

35 in order to induce an optimal stroke profile based upon



5 to horizontal, such as a seven degrees incline fromthe feed end to the
di scharge end of the shal e shaker. The angle may be adjustable. The screens
are generally fixed in the basket and the basket is adjustable to adjust
the angle of the screens relative to horizontal. The flow of 10 solids

| aden drilling fluid may forma pool on #he inclined screens. The action of
the vibratory nechani sminduces solids to clinb the inclined screens to the
di scharge end of the shaker and into the ditch or skip. Generally, a

vi bratory nmechani sminducing a circular 15 vibration will tend to throw
solids fromt lfhestoded mass tdfe assenblyincludingt tbes vibirathriys dafitven i n

shal e shakers Pﬁ)ﬁ!r%u@ hophgRatal SEreshs dofly AR AP Tng -

i nduci ng an el tircal ‘'notion W1l Tnduce to nove in
of the Iongeslflléhér dtberepr 24-el-1i pdé, whi clthes ofibrateded compongings,

shakers havi ngsaanitaghi th%_cr ﬂifcxkas§u0&hbh%tcfééd§eaf@vsmbeaf o0l i ds
Cl

up the |ncI i ned_ screen eck is fa i tated shal e shaker havin
vi br at or y° mecRERPEWL PR faSkgnedy &0y the Paghethsand sthaoRprasny |s|umrts hal e

shaker and ingHeeso2bdkashasnvasenling sohidsts! BagptBeesseqen, al though
the screen tends t@ suffer fast de radat| on .due to sudden decel erati on of

the solids as theyTh8eRoffgnsdngduced intorthe 2ssembl¥clisi kYRICRLLY Shaker

experi ence hi ghmpméehalmbhe& wialHiem  aRfhdiRibdyy $ et Dy WOeom P ese Iskies 30
drilling fluids I eration val yes . are regui red in cﬂrder to
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sol i ds | aden GPWPF#Hng-IduﬁtFRQ#Q)eWbG%eé;bed acceleratfipn nvalees| medu@é | nt o)
the assem®ly ig tz\@l‘d:a{:ﬁé!nangg@?:ll‘%reha&@élié\rﬁ@iér?noc%.ekrsebi/ec?l&%:gsﬂ%g@rlar om

its | owest poi nt the vibratory drive, basket, screens and den
drilling fluielPSik¥cdicer at SHNITWN d3tt i atPp i9f akhel |skroksy Abason,

the | ongest cBgedeofis hgegéavtaae Sitt tBk ASHRFhAO! bYrbkue Q&Qﬁﬂ? ttaw ds
the front of jhe basket b 08{? positive accel eration forces reduci

towards nid sPFRe IFRFELTHL ron (PQPLEIVRe ARR negative) ate

experienced at each tip of the stroke where the velocity

20 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 1loading varies therefore dependent

25 upon the stroke cycle. During the upward stroke the
screen is 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

30 stroke due to gravity and the whole cycle 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.

35 Should the screen deflect then this can lead to far



15 to zero then negative decel eration occurs reducing the velocity to a
mnimumat the top of the stroke. This cycle is repeated on the downward
stroke showi ng that high acceleration values, (positive and negative) are
experienced at each tip of the stroke where the velocity 20 is mnimzed
and the accel eration values are zero at %ach m d-point of the stroke where
the velocities are at their highest. As the fluids are not physically
attached to the screens the screen |oading varies therefore dependent 25
upon the stroke cycle. During the upward stroke the screen is accel erated
into the fluildighss tdsrelnratidici Malveudbging t hbmdeded scleadingceter at es
away fromthe fluid mss o r e f t uj s to
drop onto thé rseanaei-'eunrse a"beaallpn éa ét%g%%?t%ﬁ%#&%haégg%g%t% ebfu%ﬂlt%‘gg{rg%%i ty
and t he whol eseneasre. | Givémnthapethedmpypionalilsy adtscappriold zed ety a@UVRY 0
2000 rpm F Laal f et S . al :
preferably nosvoella% o%gu@%i t&;ﬁ-{matg %g?%{é't r%&stggégenbgl\églil éi e(;‘.?. %Hé'%gas?(%t and
any defl &t i dtheshagreene wiildi nteswl t 33nSHIAEN hEoB¥PFaRCAefAGKASS hERet hi s
can lead to f@drean Svidtl gher accel eration val ues being induced | eading to

premat ure wear and uneven | oading across the width of the screen. Gven
that the notion i F&Hep artl At eBovBndr%oFPEs SRH/RTs FAR Shaentheny

addi tional defifcdddd) Bétwebhe the' fdrada | clamphkt di tIHEVeRdesN\HE atke
across the screen width art has shown t hat the screen can

. CPrior
span the di steAEehetiRe2F Rttt LERdcFRNPEIER (e TR H1e (FFHRKE? t hat
are utilliozed tHe obdeket) WP thie Sté@eiré® 10 s$hgnbfbdeht Rmount Sof

ea s A e BTSRRI g
bi gger and hetowresideso ot toigocsbprsacmnhind| tingt anthaaysteeans e are
Cen e A s A RERaLe 99 Al o Oosh 6
manhandling and may be more expensive to manufacture.
15 The screens are generally of one of two types: hook-
strip; and pre-tensioned.
The hook-strip type of screen comprises several
rectangular layers of mesh in a sandwich, usually
comprising one or two layers of fine grade mesh and a
20 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.
In use, the elongate hook is hooked on to a tensioning
device arranged along each side of a shale shaker. The
25 shale shaker further comprises a crowned set of
supporting members, which run along the length of the
basket of the shaker, over which the layers of mesh are
tensioned. An example of this type of screen is disclosed
in GB-A-1,526,663. The supporting mesh may be provided
30 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
layers of fine grade mesh and a supporting mesh having

larger mesh holes and heavier gauge wire. The layers of

35 mesh are pre-tensioned on a rigid support comprising a



The hook-strip type of screen conprises several rectangular |ayers of nesh
in a sandw ch, usually conprising one or two |ayers of fine grade nesh and
a 20 supporting nesh having | arger nmesh hol es and heavi er gauge wire. The

| ayers of mesh are joined at each side edge by a strip which is in the form
of an el ongate hook. In use, the el ongat @ -hook is hooked on to a tensioning
devi ce arranged al ong each side of a shale shaker. The 25 shal e shaker
further conprises a crowned set of supporting nmenbers, which run along the
| ength of the basket of the shaker, over which the |ayers of nesh are

t ensi oned. Anregiapoular tangle ygaosi framen ansd dadbeyedd fhereto. The

GB- A-1, 526, 663,108 4P g'%hé&?%&d“@hﬁ% OLANL lsgal Lhagkahegh?%%P by
a panel having apertures erein. e pre-tensioned type oP scréen
conpri ses sever daskedt arfjubashkhdgershalfemeskn asamplly @@EPthis ngypacod two

| ayers of fine _grade.nmesh and a.s tLn h ing | arger sh hol es
ané heavierlggﬁgseﬂﬁ?3.§+ﬁ8995?8rggggb§§'geg§§apggg%88téﬁs Hﬁ@giﬁn°§ Agid
support cHnprishalg ashakér - FHEA=BIG gorangtSeivoigl e prd-a2dhaicoded

thereto. The screen is then inserted into C-channel rails arranged in a
basket of a sh¥P8 SREREPS AR dikafpreedf iRnFB-Rydeldf 42feen is disclosed in

GB-A- 1,578, 948 andwah Ry F52I4 2q32 sehdkesShakeo il ahkgefiBi yF S V%g

the pre-tensioned type screens is disclosed in GB-A-2,176,424.
2004/ 035234 dPBalessbakezqr d&bve @Enredy \assambily heorprihsiag , at henedr aaxd

assenbly conpyLi Sl p A SYRPUL Structure, _th anel .hgs_an.area
provi ded mﬁthél%hggﬁgft%p igﬁﬁ%eﬁf apeg%ﬂFgglﬁﬁ% %f ?%3%t85831P$§eP1§P
screeni ni0 nat er imil Giplangay ovfr apesrtutes pandi gt cleaper brneeslayde of

apertures have_downwar dl rojecting tabs.to provide rigidity tq.the panel.
Tabs of adjacgﬁfeﬁﬂé?gur%§8?ﬁ#ﬁfpdﬁ%TaWQ?%. sJ%ﬁbrF%QFFE §Y15°%
conprises a papéstiutysof Thearpeatites I doéwSwaddBPSYL6§ecLERg! tabls fit
over the transverse support ribs. The panel is renovable fromthe support

structure. t° R¥PHRAS1BWILINY WF200hooPrrely sdabse 2fscredacadendl y

conprising a gpeeedr&seMFyrmNdpanagparatsy 20 fiﬂaporéuppme%scg%%ﬂc%ﬁgem
conprising a nesh panel and side inclined support nmenbers having a

downwar d}§ i nePPREdseacea THelunpbioty cofipritransyerissi d suppertavicalssi de
nclined Surfagessple68CHAdC: YBEN £t U3ker NEndCTEARARSAD! Lupfosh!
ribs. The panel is removable from the support structure.
WO 03/013690 and WO 2004/069374 disclose a screen
assembly comprising a screen element and a separate
20 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
side inclined surfaces at each side. When in use, the
screen assembly is slid into rails of a shale shaker. A
25 pneumatic seal arranged in the rails is activated to push
the side inclined support members on to the inclined
surfaces of the rigid frame to tension the mesh panel
over the support. The screen element may comprise a light
weight flexible apertured plate.
30 A problem associated with shale shakers is that
screens used therein tend to blind, especially when the
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



25 pneumatic seal arranged in the rails is activated to push the side

i nclined support nenbers on to the inclined surfaces of the rigid franme to
tension the nesh panel over the support. The screen el enment nmay conprise a
i ght weight flexible apertured plate. 30A problem associated with shale
shakers is that screens used therein tert-to blind, especially when the
solids are gummy, such as clay, or of a size close to the size of the nesh
size of the screen. The latter type of - 7- blinding is known as
near-sized particle blinding. A nunber of solutions have been proposed to
tackl e thi s [plobidimg sush ksownscagseream Gl 1 pa2digd® | blwhdihga s&reen

assenbly usin wo | ayers of, screenin terial_in 5 angw angd .

al I owi ng the rﬁﬁ@’eerrs 8 ssc?"g%?ﬁ%s n& é’gi arcso RSVEOSS ep ?ldg:n °?‘iy1et oghdll'sél odge
any near Si zgskdbilldn Cl #8chodgediistlayedfin heBsSAFEeB26, 8680 in7 ki e at i ng
to the rotatabl e drum separator al so discloses using air nozz| es, external

to the perforSRReSR AT HHAUER FAVES rhsStresntrd (M begiet i

perforatg dr ynidnhdeck ¥nd 08815R1iRGS ¢the tlweﬁ%ﬂoeééﬁ&ii@sﬂ@eml cl og
with solids. It is advantageous to use fine-neshed filters to filter

very snal| pdiaicheve fandepgpgeatdy a bt zedinledge 15ap¥ngdsdr 50598 p or
nore, wthou ilteni gevige gl oggigg W sn@gbl GRFIEFIES-

1 .
However, it :;psél'lt‘ﬁ'e‘I éléne-ma hed HAI tgrg |gé1 paérh'fél cgfégﬁte'?‘%at are pryone to such
undesi red cl cediaiging t to s thles rcthtatilagcdiemt sepagaitdes alsepadiascloses ch 20
operates at | ow noise_|evels.to conpl i th_heaglith and safety Legislation.
It is also ad*lsaﬁﬂgdggé'lfs PSZH%SS ae’sq??r% %ﬁ'r e‘l-'? ab héa sgﬁé'.rfzsiafrgr%e%/od?%ﬂi b?
down-ti m® f opréiidenposetivel peesstire air through itheprméefard ise i draertai n
circunstances, to retain 25rParti cles, for _exanp] e of E):art_i cl e;i zeoii:n t he

range of 50- 66 ptBF AEFgereneytoesRSUse Fhat (Ehe Perforations do 'n
clog with solids.

It is advantageous to use fine-meshed filters to

filter very small particles, for example of a size in the

15 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
undesired clogging.

It is also advantageous to provide a separator which

20 operates at low noise levels to comply with health and
safety legislation. It is also advantageous to have a
simple reliable separator to inhibit down-time for
maintenance and repair.

It is preferable in certain circumstances to retain

25 particles, for example of a particle size in the range of
50-60 p or larger, by means of a filter.

In the drilling of an o0il or gas well, cracks may
exist in the wall of the wellbore. Such cracks may
propagate, which could cause structural problems in the

30 wall of the wellbore and/or allow drilling fluids to
escape therethorough into the formation. Furthermore, if
substantial amounts of drilling fluids are 1lost, the

pressure in the drilling fluid in the wellbore may drop,



In the drilling of an oil or gas well, cracks may exist in the wall of the
wel | bore. Such cracks may propagate, which could cause structural problens
in the 30 wall of the wellbore and/or allow drilling fluids to escape

t heret horough into the formation. Furthernore, if substantial anounts of
drilling fluids are lost, the pressure-ifithe drilling fluid in the
wel | bore may drop, - 8 - which could cause collapse of the well bore.
Accordi ngly, Wellbore Strengthening Materials my be added to circul ated
drilling fluid., The Wl lbore Strengthening Materials conprise sized

particles. WERiFRe @uld iqagss fqak

nse 9f cthet weldbouad ﬁnsowéunséwe wal |
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Shale shakers have thus been modified to size solids in
solids laden 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-
circulated as Wellbore Strengthening Material in fresh
drilling fluid.

In order to expedite screening of solids 1laden
drilling mud, energy is required to be imparted to the
solids laden drilling at the juncture where the filtering
takes place, i.e. where the solids laden drilling mud
meets the screen. The inventors have found that by
vibrating a tray in the fluid bed, energy in the form of

Prior art also shows that the 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
can be made smaller and lighter.

US-A-2007/0187303 Bailey and Fisher, discloses a
screen asssembly for separating solids from solids laden
drilling fluid, the screen assembly comprising a screen
element and a support frame insertable into a clamp
apparatus of a shale shaker. The support frame has a
plurality of support elements. The screen element

comprises mesh panels having longitudinal cranked edge



Prior art also shows that the basket configuration may be such that

addi tional support is offered to the screen between sides of the basket,
GB- A- 2, 206, 501 25 thereby reducing the span of the screen hence reducing
the rigidity required of the screen such that the screen can be nade

smal l er and lighter. US-A-2007/0187303 Ba+l ey and Fisher, discloses a
screen asssenbly for separating solids fromsolids laden 30 drilling fluid,
the screen assenbly conprising a screen elenent and a support franme
insertable into a clanp apparatus of a shal e shaker. The support frame has
a plurality qfo:slu‘;mmt whliedpnt $n Thee screasn & lampeid cbaspwiaeas imshimpediel s

havi ng | ongi t cr t ed
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GB- A-2,425,74 urnett, oses screen assenbl parating solids
from sol 5ds |eddmends jarid rﬁgJHHQH‘H elgmenter een assenbly shown in Figure 1

thereof conprises gh-HILUPPIR BPFndLES! YiBH18668CRI NdbrEU Cid S a 10
screen support insertabl'e into_a clanp apparat us_of a shal.e shaker. e

screen panel fFpFeRBTALERGI £RALAS ThaRrfedids  dpdendil Ling ol widy down
on to the scraRh soddEH tadlendSlly Whddin bl N SIAIPEdchérdde Soibipi Sgpad at us

of the shale sscq:aeliaenr' p-gl.]leelscr‘:'g:e:n xaggee{r\tr)iggShsoc\:Arneénnlanl gma?:'t:er:l.al and a

10 screen support insertable into a clamp apparatus of a

shale shaker. The screen panel comprises longitudinal

inverted T-rails which are pulled down on to the screen

support by action of being clamped in the clamp apparatus

of the shale shaker. The screen assembly shown in Figure

15 2 of GB-A-2,425,743 comprises a screen panel with

screening material thereon and a separate screen support

having crown ribs insertable into a clamp apparatus of a

shale shaker. The screen panel clamped on to the screen

support in the clamping apparatus of the shale shaker. It

20 should be noted that, in use, screened fluid flows
through the screen element and support element.

The present invention offers increased support to
the screens by minimizing the span between supports and
the use of tapered surfaces encourages the screen to

25 wedge itself into the support structure. This in
conjunction with the increased contact area between the
screen and the support arrangement dictate that the
friction forces to be overcome when lifting the screen
from the support arrangement are higher than that

30 required for a simple point contact arrangement.

The inventors have noted that for the simple point
contact arrangement the reaction forces acting on the
screen and support structure are vertical only such that
support is given during the upward stroke of the basket

35 only.



15 2 of GB-A-2,425,743 conprises a screen panel with screening materi al

t hereon and a separate screen support having crown ribs insertable into a
cl anp apparatus of a shale shaker. The screen panel clanped on to the
screen support in the clanping apparatus of the shale shaker. It 20 should
be noted that, in use, screened fluid fl®%s t hrough the screen el enment and
support el enent. The present invention offers increased support to the
screens by mnimzing the span between supports and the use of tapered
surfaces encourages the screen to 25 wedge itself into the support
structure. This inThenj tapered mﬁunfGHQSinprenseedcodiatatare&hbﬁtwﬁbn t he
screen and th t e t _di e iction.forces.t

over come Whengfélf"!?'lgﬁirl ezrcgé(}?e%%gf rag' &teh %é%% aurd;'éaﬁgté:nen h%r 8nﬁ|l§%e
than that 30 faqasrednﬂorthanrndquqnaﬂdntxnﬂdﬁdsaréamgebentcalculaEba

i nventors have _not ed.t hat %or the sjinple p0|nt contact rrangenent th

reaction forc88™BEIPHETon®t he® scfeer r @ aP@TIEPPrRL

only suchst hatofigpRent.i IHH VRBrduehag1t P&ert sscéa&esofac_fms)@s kabk
350nly. - 10- The tapered _surfaces proposed dictate that the

reaction forc8STaPR ARG & ¥t prAd Elrarl Sorre drghey FerRR2oRMdaEhihe
equi val ent | 0gdseeandbg1eaksUhalRY QU dwil Wgeﬂ%h@ dE&E1A athoaeaﬂaaEdand a

hori zontal 5 conponent. The horizontal conmponent reacts gal nst the screen
and i s an addétrekal dhHr &het baskeler Maxd mdsinige L‘h:-eerfqts:fé etherefidee its

own wei ght duy,i t e jdownyar e b MaX| m this.force
therefore w If’iggl plﬂ% % m Zi n%uz%:#%‘én géﬂgggtl girS]e ljeﬁtr:]l'é, 3‘1’69“ \/vn?/;'/lé1 Pd
stroke. 10 ddwoweaddngttokéhe present invention, there is provided an

apparatus for sepagating.solids fr m sol i ds | den drilling fluid, the
appar atus conpri siaéi ‘gﬁﬁ?e gﬁake‘? eandpﬁegﬁPgen LOveRHieR,  Heh R eishaker

conpri sing 15p:aoﬂa@at aay dpparitict£68 sepaeatdndl idd1iks f£rbh, sbieagcr een
assenbly conprising at |east one |ayer of screening material, a sugport and

a perineter wefeRt dvddddngoEluiRor £hoi IRPIFI S FREPE&FLAGL & , Shale
characteri sedshgkéhabnihg gb?&éﬁr§¥sﬁﬂﬂp#'SEﬁeaEhLQQSBtheQn@oﬁ?k?ggng ly

portion to support the screen assenb hus the flow tray is prefera
used as ¥ stractfdem Exrpofent délc;chrm{!mwcxeenedgld@nﬂ-}lmg tfla1istr ebhe
assenbl y.

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

20 one raised portion to support the screen assembly. Thus

the flow tray is preferably wused as a structural

component to increase the rigidity of the screen
assembly.

Preferably, the flow tray is arranged at an angle

25 between horizontal and twenty five degrees from

horizontal and most preferably, between five and fifteen

degrees, advantageously, twelve degrees. Advantageously,

the flow tray directs screened drilling fluid to the feed

end of the basket whereupon preferably, the screened

30 drilling fluid is directed into at least one duct and

preferably into a duct of a flow distributor apparatus.

Preferably, the screen assembly lies in a first plane and

the flow tray lies in a second plane, the screen assembly



Preferably,

twenty five degrees from horizonta

the flowtray is arranged at an angle 25 between hori zont al
and nost preferably, between five and

and

fifteen degrees, advantageously, twelve degrees. Advantageously, the flow
tray directs screened drilling fluid to the feed end of the basket

wher eupon preferably,

the screened 30 -dril+ing fluid is directed into at

| east one duct and preferably into a duct of a flow distributor apparatus.

Pref erably,

the screen assenbly lies in a first plane and the flow tray

lies in a second plane, the screen assenbly - I1- in the first plane
di vergi ng fram thkef fdawsttr gyldne t deverging [frame.thEvihtwgerayl yin tHee fir st

and second pl anes diverge an angl e betweep, one and ten degrees.
Preferably, t¥E \,P]ﬁ"g%,- %%’f*s%‘ge%u%féh efsh%f&r’é?‘ée%n f)%??’?%ﬁ%fanes
configured t iy t attheafiCranfles o bbygtvbAg dhe t Radli Cehgi dggpegs e to
the flow tray. Preferablﬁ, the at | east one raised portion conprises

at | east one Bkefexakly. BBSa

ot%3Y  COMBTAESR (3 afeFicRndE 17T

conposi t & Matgdi@lons configured to support the screen assembly lying

10

15

20

25

30

at the diverging angle to the flow tray.

Preferably, the at 1least one raised portion
comprises at least one wear strip. Advantageously, the
flow tray is made from a composite material.
Advantageously, the at least one raised portion defines
flow channels for directing the screened drilling fluid
along the flow tray. Preferably, the raised portion forms
a longitudinal wall spanning at least a major portion and
advantageously the entire 1length of the flow tray.
Preferably, the flow tray is substantially the same
length as the screen deck on which the scfeen assembly or
screen assemblies lie in wuse. Alternatively, the flow
tray has a length which is a major portion of the length
of the screen deck. Preferably, the flow channels are
tapered to facilitate flow of screened drilling mud.
Preferably, tapered 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 f£fluid is
discharged. The inventors have noted that considerable
longitudinal forces are induced in the screen assembly by
the vibratory mechanism in use. 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 relative to the
screen deck and hence the basket, whilst still allowing
easy insertion of the screen assemblies when replacing

the screen assemblies.



10 Advant ageously, the at |east one raised portion defines flow channels
for directing the screened drilling fluid along the flow tray. Preferably,
the raised portion forms a |ongitudinal wall spanning at |east a ngjor
portion and advantageously the entire length of the flowtray. 15
Preferably, the flowtray is substantiall®-the sane |l ength as the screen
deck on which the screen assenbly or screen assenblies lie in use.
Alternatively, the flowtray has a length which is a major portion of the
| ength of the screen deck. Preferably, the flow channels are 20 tapered to
facilitate flow of Advprtagacusily) i khengbaler shakepl gompapeeedai bagkptth, the
fl ow channel e i n de _a I en w Rpeight _at .t he
second end atﬂaﬁigﬁoghggggrggﬁgg g?ikpgngh%ﬁgfd ?ggggggﬁgggegﬁeT gSiet

i nvent ors haveompradeshasidessi dehabl £1&b |torayr t Hivesl fter cahear eideduced

in the screen,gs |y by.the,vibratory mechanismin use. The_tapered
Lortions prefé§§§$§29¥?u%6¥r E%%r5§88ﬁéﬁﬁ§ﬁt§§%Fea B8rLi offte Fhﬁg 5F8¥i di ng
a | arge chnt astppbetedThen!| afige G@ilact PeegarAblyi, deghe NIXHw dagige ok

surface tensioghand thus 30 inhibits novement of the screen assenbly
relative to tAEPEEPEenTiEEkedndSHERVe FhEefasKetdeghrEspthermisel Edkrdy

easy inserti oBoOthkheastr 888/88S6MAELESAMIBPnAERY AL N0thACFE6WCRRay is
assenblies. - 12- Advant ageously, the shal e Shaker conprises a
basket, the fFe®evahyefix&gomo tﬁbebaséeﬁkepvefepabﬁyrabhv baskadesbdpri ses
si des, the flgghg??glg[xed to the sides. Advantageously, the sides each
have a rail, the ow tray 5 supported on the rail. Preferably, the flow
tray is Bhered, rPvefedably;ewheglfileth teiyedomprasber wi sgliraxkity oofhe

rail and/or sj . Alterpatively, the_flow tray is renovab fr t he
basket , prefe?gﬁﬁﬁugfrd%gb#?a?£n893b?£.kﬁﬁPF8?§?35Fy?°Fﬁ§ %ﬁﬁm?gg;?aSt
conpri ses a poneabft yhef rapsé@upsrtasnl east one of the contours forms the

at | east one of the raised gortlon. Advant ageously, the at |east one
rai sed portion is AdppRFageeysty, (thecatpieesbnene ThaifsdcPPAELRR BBI Bi ons,

15 the bettegplﬁﬁaﬁﬂ@j?obtf i dif SEEEEOn8SSeRR! Ynordd RO t BExELBWs

channel s need to be sized to renove the throughput of screened drilling
nud, whith cakhebpitere thedsuppers themusthrl sereemsapeemplyiut although

Preferably, tpgeSCEEER fHﬂQﬂﬁélgor@éééesté tgpergd g9 Sypf ag%ove

Advant ageously, the at | east one ralsed portron conprises a peredtgﬁpport
surface to retkroeghpettafesectesnefladeidilinge mxt,eothisitppoar .bér efiethbél vy,

(D L oPer 0 BERES kS| BAR§  E Sl W o Ry Do shee

Preferably, the screen support comprises a tapered

20 surface. Advantageously, the at least one raised portion

comprises a tapered support surface to receive the

tapered surface of the screen support. Preferably, the

tapered surface is formed from a sheet material, which

may be sheet metal folded to form a tapered surface.

25 Preferably, the sheet material has openings therein to

allow screened drilling mud to flow through the screening
material.

US-B1-6,454,099 Adams, discloses screen assemblies

for a shale shaker for separating solids from solids

30 laden drilling £fluid, the screen assemblies having

hookstrips with support strips and screening material

arranged therebetween. The screening material has raised

portions therein.



25 Preferably, the sheet material has openings therein to allow screened

drilling nud to flow through the screening material . US- B1- 6, 454, 099
Adans, discloses screen assenblies for a shale shaker for separating solids
fromsolids 30 |aden drilling fluid, the screen assenblies having
hookstrips with support strips and screas8xg material arranged

t herebet ween. The screening material has raised portions therein. - 13-
US- B1- 6, 302, 276Seyffert, di scl osesascreen assenbly for a shal e shaker for
separating solids fromsolids laden drilling fluid, the screen assenbly

having a strip sups»Bl-d t30xi276s Seyffpack acr adsse¢Immseshakes anskdedravi ng
rai sed portions tqQ _support screenin terial havin ndul ati.q therein,
the undul at i (ﬁ'ﬁf%"&?ﬁ’l n§°5ar’a| T}é?ﬂ?vi ghg?ﬁﬁ £%558?a?ﬁglggr gé’ﬂ'lgés 1.

Al so di sl cosaebliilisd IHdHE MASISRAY VERMP) | Shd)0s d P Cosddib PaNedwing Ghe
present invention also provides an apparatus for separating solids from

solids | aden SH5IR | $PRITE (WithesEFPRP aREE2RIRFr ASHRFSa R hakekardnd a

screen agsemy ;i ddie sl SRRERE oR3TPELS BipBobesketrbaNing Shélesipports
and at | east one i'nternedi ate support 15 arranged between the side

supports, thdatimeen undehatiorsnptheragna sdheen undpgdtiionsporunminagit

| east one | ayer.. _gf;_scr in t ey e e o] kg ast
two sides to*%gag&ﬁporggghbgtﬁee%l%es shgpor é ggr%(fse;étqpl égggﬂ%%g'sﬁ%b%‘r?t
menber bet weelidlwssdlesnf oa engsspmg asSenbilly t hbompribiagt wsElaceabledi at e
support, characteg{i sed in that the screen support conprises a tapered
surface and &%t east one internediate support has a tapered support

surfacegosuch thatrhd présant Nindaptici $18d gerowridbd Nen t DOl R t
surface abut. Preferably, this 25 arrangenent inhibits_lateral and
tangential nARRRFRACING 3P L8 EZAMasdisls) 1oden; drpddifng. fARISht dRusly,

the tapered yyfAGRWY aREpLIsSNGT ages MASubsiawndi al bygpl anarseAdddiough
they may be curved; conprise ridges; and/or have a roughened surface.
Preferably, tassemipdither the shale shaker comprising a basket having
side supports and at least one intermediate support
15 arranged between the side supports, the screen assembly
comprising a screen support supporting at least one layer
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
20 with the at least one intermediate support, characterised
in that the 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
25 arrangement inhibits lateral and tangential movement of
said screen assembly in said basket. Advantageously, the
tapered surface or tapered surfaces are substantially
planar, although they may be curved; comprise ridges;
and/or have a roughened surface. Preferably, the further
30 tapered surface is of the same magnitude as the angle
from the horizontal as the tapered surface.
Advantageously, the further tapered surface is of a

different magnitude as the angle from the horizontal as



30 tapered surface is of the same nagnitude as the angle fromthe

hori zontal as the tapered surface. Advantageously, the further tapered
surface is of a different magnitude as the angle fromthe horizontal as -
14- the tapered surface. Preferably, the angles of the tapered support
surface and further tapered support surfhée are the sanme or substantially
the sanme to obtain a large surface area of contact therebetween.
5Preferably, the screen support conprises a further tapered surface at an
opposing angle to the tapered surface and the at | east one internedi ate
support has atheart kaperager surfapport Prefeasblut akheppesnghgsangife tbet he

t apered suppo ac t .o u t tapered_surface an
further taper‘e:épég% acguggﬁggt hgg g%ggedggﬂppgﬁflgﬁﬁ aggp an Ht h&“PBPE %er
tapered suppostrfacéaeee Aleamstamgeaus|gybdtentixiredtlser éate aadobltain

further tapered,surface ?f t he screen suggogt di vggge fromthe screen
support, pref&raBFSdFPEFRPRGAEE2 AT SCRREATE HRGFEPSEYe®Rugh may be at an
obtuse angl e. Prefprabéyabliip thpersvk&dpPeuippsut§ aomprideshes f gukhibr
tapered support surface of said internedi ate support converge fromthe
i nter nedi at e 53PPERE, SRREAfQAgSJuUSPPR aPPROEHRTerpdte adift e | &apgrefough

may be at an ghiHs€e28aR0lthe at 1d88tPHRSCAN tePhRAilat2 %%&H@thgsaa
screen assenbly conprising at | east one layer of screening terial, a
screen suppor futbkben pepreredersupindrta ginfate t gtomans GRFASiNDi Melen thin

t he perineter C‘gﬂ; ri .t | ea ne_,of, t he support ints
conprises a tgﬁgre s%gr: cgces.%%qm!ﬁ Plr;g%g?%ﬁ’y,géﬁg t%lbgei?’ed Sur '56¢ |IB§§ in a
pl ane whl@h | tapetegernsdyxfagnd andhfurtdhgrectapenad hanirfadeal abut the
Advant ageousl

forty and sevgﬁ?%ggg;%g‘g’g’%gg%{%%ﬁ%‘I. tne u%&&ﬁm{ ;ﬁ%ég? :Ss’?gtggggeen
assenbl y conpsasfaced. f UKdVEN td PPRi€Tly SUrdas e talpedieddPRATIFAGeANgha t enthe
tapered surf a%&rgﬂgrt r}:Eé.paétreldeag;[:lrg.[:lgeI nc:':'[fer rir:%gl aégrggr? posrutpport diverge
from the screen support, preferably diverging at an acute
15 angle, although may be at an obtuse angle. Preferably,
the tapered support surface and the further tapered
support surface of said intermediate support converge
from the intermediate support, advantageously at a
converging acute angle, although may be at an obtuse
20 angle.

The present invention also provides a screen
assembly comprising at least one layer of screening
material, a screen support and a perimeter with a
plurality of support points within the perimeter

25 characterised in that at least one of the support points
comprises a tapered surface.

Preferably, the tapered surface lies in a plane
which is between ten and eighty degrees from horizontal.
Advantageously, the tapered surface lies in a plane which

30 is between forty and seventy degrees from horizontal.

Advantageously, the screen assembly comprises a

further tapered surface at an opposing angle to the

tapered surface and the at least one intermediate support



- 15- has a further tapered support surface at an opposing angle to the

t apered support surface, such that, in use, the tapered surface and further
tapered surface abut the tapered support surface and the further tapered
support 5 surface. Preferably, this arrangenent inhibits |ateral novenent
of said screen assenbly in said basket- I®eferably, the further tapered
surface is of the sane magnitude as the angle fromthe horizontal as the
tapered surface. Advantageously, the further tapered surface is 10 of a

di fferent magnitude as the angle fromthe horizontal as the tapered

sur f ace. hasThe pfestieri rbapenesh ahppoptovsueface slatl eashad@posing

conprising a base, a basket isolated fromthe _base, a yilQratory. apparatus
For i br ati ng e HER KR oFAPSRPdcR pBORE, RUFRArRs SROPetiRtG 2 R0 1 r ay
for directi ngmeregneseds osntifat@daniddfukrtheg Maghereldarsanifeides ebuth thwt t he
that the flow tray conprises at |east one raised portion to support the

screen assentfigpered supportopuripre and thekfvrtherndaReqad i ¥ %econd
20 screen deGgyrddhte .f|§‘£/e§é§¥b§!%(r,ecéli1:[‘£1 sAiydmidan dhhibieg fliidkal

t her eon. The present inveniion also provides a nmethod of using the
appar at us of mawenentent¢Hn, sehd NEAIFRRPCONPIFSNPLY t hdnst §rigkt Prahely t he

screen assembddyailig, 25:08% ke flort NeaSLALe, SHakEEe 1PVPO 3 [dlyd aden

drilling fluidon to tHe screén assenb east a proportion of the
sol i ds fl ow magnidrudehass drhee rarggisenfitom dride diotdicawital mopehe | tapexfedai d

drilling fluid ssin hrough said screen assenbly - _16- For a
better under ﬁ“&%?ﬁ%g g?é‘{?fég%?%%‘éﬁfi’f n\tfg‘ﬁt itﬁl}fterfee’f eF%ﬁ%’ée%i Islurr’?g\ﬁebelsnnde,
by way abh examlz dilffdren taeitude agrivé ngsgled NEddm Cthie gt fontshows a
perspective view_of an apparatus for separating solids fromsolids | aden
drilling nud2s the tam SPxLTacLe; side cross-sectional schematic view of

an apparatus for IeRArStésen@NEnseaitiBnS Al pFrOMESS | dS dnaden sKdids ng

nmud, the apparatus conprising a base and a basket floating thereon;
comprising a base, a basket isolated from the base, a
vibratory apparatus for vibrating the basket and screen

15 deck in the basket and a flow tray for directing screened

solids laden drilling mud, characterised in that the that
the flow tray comprises at least one raised portion to
support the screen assembly.

Preferably, the basket further comprises a second

20 screen deck, the flow tray directing solids laden
drilling fluid thereon.

The present invention also provides a method of
using the apparatus of the invention, the method
comprising the step of placing the screen assembly in the

25 basket of the shale shaker, flowing solids laden drilling
fluid on to the screen assembly, at least a proportion of
the solids flowing over the screen assembly and at least
a proportion of said drilling fluid passing through said
screen assembly.

30



10Figure 2B is an end view of the basket shown in Figure 2A show ng screen
decks and screen assenblies therein; Figure 3 is a schematic end view,
partly in section of a screen deck, a flowtray and a screen assenbly;
15Figure 3Ais a top plan view of the flow tray shown in Figure 3;

Figure 4 is a schematic end view, parttylém section of a screen deck, a
flow tray and a screen assenbly in accordance with the invention; 20Fi gure

4A is a top plan view of the flow tray shown in Figure 4,

Figure 5is

a schematic end view, partly in section of a screen deck, a flowtray and a
screen assenbly i nFagcarBakterwingderatandingt Pnthanprespnguievenition,

schemat!c end¥rgendd’ Wity ThSwCheOthdle My LAY 162Y <3 ggi,g £59458 °

spaced fron1tﬁe screen assenbly shown 1n Fig

is atop

pl an vi ew of aheompanyingydsawimgsn Fnguhieclh; 30Fi gure 6B is a perspective

vi ew of the screeangéggbiy gﬂomn i_n Fi

OoWws a peéggé%égve 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 in

accordance with the invention;

20 Figure 4A is a top plan view of the flow tray shown

in Figure 4;

Figure 5 is a schematic end view, partly in section

of a screen deck, a flow tray and a screen assembly in

accordance with the invention; and

25 Figure 6 is a schematic end view, partly in section

of the flow tray shown in Figure 5 spaced from the screen

assembly shown in Figure 5;

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

in Figure 5;

30 Figure 6B is a perspective view of the

assembly shown in Figure 5;

screen

Figure 7 is a schematic end view in cross section of

the screen assembly shown in Figure 5, spaced from a flow



Figure 7 is a schematic end view in cross section of the screen assenbly
shown in Figure 5, spaced froma flow - 17- tray in accordance with the
present invention; and Figure 8 is a schematic end view of a screen
assenbly seated on a flowtray in accordance with the present invention.
5Figure 1 shows an apparatus for separatlilhg solids froma solids | aden
drilling nud, generally referred to as a shal e shaker and identified herein
by reference H the shal e shaker H conprises a base D having an open bottom
R arranged above a collection receptacle (not 10 shown) for receiving
screen dril | itapymich akdrasiegtceB wis-harthen ek sem ts pmvegi©non ange base D. A

vi brat ory appar at Eis ranged on to f. the_hasket B. The_vibratory
apparatus E corrpriu%&‘rﬁ ged’tsri & ofchﬁ'@f’%&ﬁ cShot of TR r o?%_t iarllg TSRl
clunp wei ght adieiiayy Wséhtedlorcaai Flow whagh imhdacCorddamte Owiith tilise
basket D. An upper, upper mddle, |lower mddle and | ower screen assenblies
A, A2, A3, RFSFRHAMRMIA the basket D and fixed thereto in rails (not

shown) sg@ that therifRidedN1i RGRART 4R b abatiat fsrtrs;epsfrartriaq t o1 ites
screen 20 assenblies A, A2, A3, A4. Solids |l aden drilling fluid is fed on
to the screefremsexbppésdal laden ginid kgl Bednbeenprally meferaed ot he

apparatus. T ti LN j ; %gﬂ S L £SpAl- Idd tt es
separation o essg%)i 5@3%%0%&%%%% :Lr{{;&enh%&ﬁ cre%%eggglra?'ﬁl Fﬁg z‘r%ftfx%gis‘!sées 25

t hrough t he ddreceshadeemdlidlesr | Ht ccanpricodd cet ikase ebDehancing (A0t opRIVWN)
and solids cli al ong the_screen_.assenblies. Al -A4 to a disgh e gnd P of
the shal e shg?eq;r[i:%hdal n?ﬁrgngﬁﬁp,a%‘?‘f%h %r CSE-H'SFtéSPt i ﬁage f’%%% ertanéjt
appar at 19 ( nGhoWinWor 30&tgiveag2Acaaen? BxiMirmy Sined ¢ AhbkeketO EBhavs ng a
base 20 and a basket 30 arranged thereon on springs (not shown). The basket
30 conprisi nGXFangahi AP dREPES aif uffer 'ﬂ‘ré)n&?%/s%lec'?c 1A an‘ﬂ’z}%t“ftb‘?/ﬂ

primary deck gbparH¥is E is arranged on top of the basket B. The

vibratory apparatus E comprises an electric or hydraulic

motor M rotating offset clump weights hidden within

15 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

and fixed thereto in rails (not shown) so that the motion

induced in the basket is transferred to the screen

20 assemblies Al, A2, A3, A4. Solids laden drilling fluid is

fed on to the screen assemblies Al-A4 from a feed chamber

F at a feed end of the apparatus. The motion induced in

the screen assemblies Al-A4 facilitates separation of

solids from drilling mud. Screened drilling mud passes

25 through the screen assemblies into the collection

receptacle (not shown) and solids climb along the screen

assemblies Al-A4 to a discharge end P of the shale shaker

and into a skip, ditch or other cuttings transfer
apparatus (not shown). '

30 Figures 2A and 2B show a shale shaker 10 having a

base 20 and a basket 30 arranged thereon on springs (not

shown). The basket 30 comprising a scalping deck 11, an

upper primary deck 12 and a lower primary deck 13. The



- 18- upper primary deck 12 has a |l eft-hand side 12a and a right-hand side
12b. The |l ower prinmary deck has a left- hand side 13a and a right-hand side
13b. Solids laden drilling fluid is introduced to a feed end of the shale 5
shaker 14 froma feeder (not shown) on to a scal ping screen 15 arranged in
C-shaped channels 16 of the scal pi ng deck8fl. An expandabl e pneumatic

bl adder 17 is arranged in a top part of the C shaped channels 16 to clanp
the scal ping screen 15 therein. Alternatively, a 10 wedge nmay be used to
secure the scal ping screen 15 in the C shaped channels 16. The scal ping
screen 15 conpBPPSE&s Rrimarskndegkhahd njaselat Leftyhradgesisdrnildgs 4nd a

Inhibiting | apggnRahhhdl 83ak" ABPASPAL01600HIBrRatY G RIR Y 1eft-
hand side 13a and a right-hand side 13b. Solids laden
drilling fluid is introduced to a feed end of the shale

5 shaker 14 from a feeder (not shown) on to a scalping
screen 15 arranged in C-shaped channels 16 of the
scalping deck 1l1. An expandable pneumatic bladder 17 is
arranged in a top part of the C-shaped channels 16 to
clamp the scalping screen 15 therein. Alternatively, a

10 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
large particles from passing though on to the primary
decks, but allowing some solids and drilling mud
15 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
15 and scalping deck 11 may be arranged horizontally,
slightly downhill or at a slightly greater uphill angle.
20 Vibratory apparatus 1l6a fixed to the basket 30 induces
motion therein. The motion facilitates separation of
large solids from the solids 1laden drilling mud and
induces movement in the large solids along the scalping
screen 15 from the feed end 14 to the discharge end 19 of
25 the shale shaker. The large solids may be caught in a
ditch or on a conveying means and further processed or
used in other operations. The solids laden drilling fluid
which passes through the scalping screen 15 falls on to a
flow tray 21 which directs the solids laden drilling
30 fluid to the feed end 14 of screen assemblies 22a and 22b
in the upper primary deck 12. A weir 23 is arranged at
the feed end of the primary deck 12 to retain the solids
laden drilling fluid. If the level of the solids laden



decks, but allow ng sone solids and drilling nud 15 therethrough. The

scal ping deck 11 and the screen 15 thereon is arranged at an uphill tilt of
approximately two degrees from horizontal, although the scal ping screen 15
and scal pi ng deck 11 may be arranged horizontally, slightly downhill or at

a slightly greater uphill angle. 20 Vi-bi#ery apparatus 16a fixed to the
basket 30 induces notion therein. The notion facilitates separation of

| arge solids fromthe solids laden drilling nud and i nduces novenent in the
| arge solids along the scal ping screen 15 fromthe feed end 14 to the

di schar ge endiriidlding?5f1hid sralsess imynd Thkel hegghsolofisthey wed rc3ht i n

2,0 LN 01 O CAIMEYIAY HEELR: 2P ULk BRC ERse B35 T A
scal pi ng scresn drid féhl o0RBdréed assemblies 25a and 25b in the lower
primary screen deck 13. The screen assemblies 22a, 22b

5 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
in a closed position, closing off a duct 29, to run the
shale shaker in a parallel mode. Screened drilling mud

10 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
parallel to the duct 24. However, duct 28 leads to the
bottom of the basket and directly into the collection

15 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
other conveying apparatus for conveying the solids for
further processing or re-use.

20 The gate valve 26 may be retracted to allow
drilling mud screened by the screen assemblies 22a and
22b in the upper screen deck 12 +to be further screened
by screen assemblies 25a and 25b on the lower screen deck
13. The shale shaker thus runs in a series mode. In this

25 situation, it is preferable to use a finer screen mesh in
the screen assemblies 25a and 25 b than the screen mesh
used in screen assemblies 22a and 22b. Drilling mud
screened by the screen assemblies 22a and 22b in the
upper screen deck 12 flows in the flow tray 27 and into a

30 duct 29, which directs the screened drilling mud on to
the feed end of the screen assemblies 25a and 25b in the
lower screen deck 13. Sized solids fall off the discharge

end 31 of upper screen deck 12 into a conveyor (not



flow tray 21 which directs the solids laden drilling 30 fluid to the feed
end 14 of screen assenblies 22a and 22b in the upper primary deck 12. A
weir 23 is arranged at the feed end of the primary deck 12 to retain the

solids laden drilling fluid. If the |level of the solids |aden - 19-
drilling fluid rises beyond the hei ght-020the weir 23, solids |aden
drilling fluid passes thereover into a duct 24 and on to screen assenblies

25a and 25b in the lower primary screen deck 13. The screen assenblies 22a,
22b 5 and 25a and 25b are preferably of the same type and have the sane
screen nesh tRbpEBh. to be ccgaveved \andeminedhdritey neoffresdl | brbeh eofr ay,

2 parall o modsr Spdomud” A HeCklrufbElofy Thasb ldih SpBLEag ARG 11
assenbl i es 22usedd R2bblackhenggks sor eeche d€okmabibn aad | herkeiabeZsrand

the cl osed_gat | ye, 2 d_int duct 28. whi.ch | Lel to the
Guct 24. hovedsroRifed® 851 Edaoa7 5ePABIRs ! LERmoERENHLARbRBTe A RAGIPPeOR y
into the Bol | ehéi ovdr r eeeplenc! @eEROt1Zhawe) tbavePelovin Sal i dephahlteof f

t he di scharge end 31 of upger screen deck 12 and di scharge end 32 of the
| ower screen G8BESYRT ¥ | 2dded 46 P oSkdPnefoR ofVEFPRY BEREWIRNT oPT

conveying theyseli dexrf QEnbrpiepopE9ceESsi ng or re-use. 20The gate val ve 26
may be retracted to allow drilling nud screened by the screen assenblies

22a and 22b in t heRefperingr &en Hégrres tdH Bpadf 32 herthemecehed showtr aen
assenblies 25 2 the 4 cre C . e | e k hus
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tray 27 and ib05 and 106 comprise flanged portions 107 and 108, which

flanged portions 107 and 108 are slid into C-shaped

channels 109 and 110 in basket 30 and fixed therein.

15 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

fixed with the screen assembly 100 by expandable

pneumatic hose seal 111. The recessed zone 102 may have a

20 substantially horizontal planar base, which when fixed in

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

to the slope of the screen assembly 100, which is

preferably seven degrees. The tray also has an opening

112 therein. The gate valve 26 of the shale shaker 10

25 selectively prevents and allows screened drilling mud
through the opening 112.

Figure 4 shows a screen assembly 200 and a flow tray

201 in accordance with the present invention. The flow

tray 201 comprises three recessed zones 202a, 202b and

30 202¢c, a closed end 203, an open end 204 and a pair of

sides 205 and 206. The sides 205 and 206 comprise flanged

portions 207 and 208, which flanged portions 207 and 208

are slid into C-shaped channels 109 and 110 in basket 30



30 duct 29, which directs the screened drilling nmud on to the feed end of
the screen assenblies 25a and 25b in the | ower screen deck 13. Sized solids
fall off the discharge end 31 of upper screen deck 12 into a conveyor (not
- 20- shown) to be conveyed and m xed into a fresh batch of drilling nud
for re-circulation. These sized solids @i1e-used to block cracks in the
formati on as herei nbefore described. Solids discharges fromthe discharge
end 32 of 5 the | ower screen deck 13 are conveyed in a separate conveyor or
added to a skip for further processing or used for other purposes.
Referring todrndufised &hdrddn.t Fefdrakdjyownthe S€ilaageds pertiynE0RENd a

flow tray 101. Th | ow tr 10 101 npri.ses a_recessed ne 10 a cl osed

e 105, an Gifch £0 907 SRRSE dFr cGPeSHaEe FRISHRA 158, TR & THARADS and

106 conpri se dHaaat oY iR 1Y, sk T8y wimdé%mg{dr&m&m f5m and
as

108 are slid into G shaped channels 109 and_110 in et 30_and fixed
therein. 15 Ahe epbdngels hand figed pot thotbercrarp 188sarR1ly 200 &Y

ot her wi sg ad%ﬁ%&%ﬁ?ﬁéﬂé@fé HRAUELS21091and 1O, esTRY Diones

slideably re e channels and fixed with the screen assenbly
100 by expand@ff=e p2Rbmand R6Se seay have Ihesubstwndddldohéhawpzontahave a

20 substanti al,l_y _hor,j zontal, plana ase, i fi) i N sal -shaped
channel s 109 paln aflOlg gséé;SuH%gcg g?lgg'e fglq’ﬁ%gl %‘2 \g%g'gs Ido)pg}%gfe Q’t hcgﬁ%}:n%e%%
assenbly 100,108hiadidi 31p1, efamisainles sevehogegeegaal e thaysdbpe ks e

opening 112 therein. The te | ve .26 .of . t he shal e. shaker 10 25
sgl ect igvel y PrEREh 23 Yo%/égscﬂ‘g‘é'rﬁ;’d i PFe Srﬁﬁzyt meFGh cf?%r%?)sehi ng

112. Figere 4ndhov¥air SLESEHadSaRNMBpEN2AG 218 EHdr@in.r he? Yatid) wLlws dance
with the present invention. The flow tray 201 conprises three recessed

zones 202a, Z®2KfatdhschR shakenddl @ievreln RERYERHY 3tk 3PS pai r
of sides 205 andeslfy e Biflf @ OtRPGugROtA8MBELenE! 21280 A pair of

intermediate supports 213 and 214 bind the recessed zones

202a, 202b and 202c¢c. The supports 213 and 214 comprise

15 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. The wear strip may be any hard wearing

material such as HDPE. A top of the wear strips 219 and

20 220 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 screen assembly 200 sits on top of the wear

strips 219 and 220 and is held thereon by inflation of

the inflatable pneumatic hose 111 in the C-shaped

25 channels 109 and 110. Structural rigidity of said flow
tray is thus used in supporting the screen assembly 200.

Figures 5 to 6B show a screen assembly 300 and a

flow tray 301 in accordance with the present invention.

The flow tray 301 comprises six recessed zones 302a, 302b

30 302c¢, 302d, 302e and 302f, a closed end 303, an open end

304 and a pair of sides 305 and 306. The sides 305 and

306 comprise flanged portions 307 and 308, which flanged

portions 307 and 308 are slid into C-shaped channels 109



portions 207 and 208, which flanged portions 207 and 208 are slid into
C-shaped channels 109 and 110 in basket 30 - 21- and fixed therein.
Preferably, the flanged portions 207 and 208 are glued or otherw se adhered
to the Cshaped channels 109 and 110, but may be slideably renovable from

t he channels and fixed with the screen-a8enbly 200 by 5 expandabl e
pneumati ¢ hose seal 111. The recessed zones 202a, 202b and 202c nay have a
substantially horizontal planar base, which when fixed in said C shaped

channel s 109 and 110, assunmes a slope equal to the slope of the screen

assenbly 200, apfi d10 sipreaskebl P0s@pgh fietpdethen@imhePrefgrabdy, hahean
opening 212 t I T % f e | e_shaker 10 | ect.i vel y
prevents and g?%ﬁ%dscﬁggggéﬁﬁr ﬁ(ﬁné%rﬁjd*% o%g t%]zueo%erﬁrng‘%%?.rw&sﬁai r
of internedi aadheupgorts the3 Crwhadbd lihahridis rEx®esswd rD0esbi@2may?2®2b and

202c. The support.s 3 and 214 conprise .15 ypstands 21 nd 216  spanni ng
the | ength of g?ﬁgef"%ixl EeRevagie ﬁ?%ﬁ%r&&@é&rﬁ h%ﬁ‘i‘g g"’F‘?éoﬁﬁégt &her17
and 218 f5xedstheen! CasdenblPgB3al ther igdhdallld pnéBALtLEE! inbsd I agaad

t hereon. The wear strip may be any hard wearing material such as HDPE. A

top of the wedtlstrThe 2F§casFesy 2ZarSs e 393qhtty aBORE tMAYt opav¥e t Re
flanged porti Qﬁb3QZnﬁElQl%glsi}sz%%Qﬁ_tgh.0}9’15&3)41b?&%f,e%ﬂmzﬁ Rhen %&ﬁgﬁ%ﬁt the

centre . The screen asse sits on top of the wear strips nd 220
and is held tRaidoR-shapetl] ghiagnedis (109 iard akkh| capsemest acshope £romi n

t he C-shaped chans| 09 d L1110,  Struct rigidity of said tlowtray
is thus used ?ﬁes%portalsrr%etﬁgasggleeﬁoatstg‘e%nb#égéoggﬁ dﬂ ?:‘%gu 353 gLfa 6B
show a st@eenshskenbleqzd0 tad the | shope ap£30ihe N sareend assenbly 206,

present inventjon. The flowtr 301 conprjses six recessed zones 302a,
302b 30 302c, "3058, %%2?"&% ré%éﬁ', ﬁeE‘FBsé#ge?ﬁ?%m?’g&n 5FR% HPB02253nd a

pair of sidesog@hingd3308, 3hebsi deac38hdaBd2d06needrhi. Seht! gagedvaakbki ons
307 and 308, ich flanged_portions 307 and 309 are slid into C shaped
channel s 109 4% 95. thagshage; ghpkekeiO3gerngtivedy PRevents ppeéf aldbwy, the

screened drilling mud through the opening 312a to 312d.
15 Five intermediate supports 313a, 313b, 313c, 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 members
313a to 313e are as described for structural support
20 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 317.
The strip 315 has two sides each having a tapered portion
318 and 319. The taper of each tapered portion 318, 319
25 is preferably at an acute angle from the plane of the
flow tray 301, preferably between ten and eighty degrees,
advantageously, forty-five to seventy degrees and most
preferably sixty to seventy degrees from a horizontal
plane. Each tapered portion 318 and 319 has therealong a
30 T-shaped member 320 and 321 fixed thereto or integral
therewith, with a wear strip 322 and 323 arranged
thereon. The tapered portions 318 and 319 each taper at a

converging angle from the flow tray 301. The wear strips



fl anged portions 307 and 308 are glued or otherw se adhered to the C shaped
channel s 109 and 110, but nmay be slideably renovable fromthe channels and
fixed with the 5 screen assenbly 300 by expandabl e pneurmati c hose seal 111.
The recessed zones 302a to 302f may have a substantially horizontal planar
base, which when fixed in said C shaped 2ashannels 109 and 110, assunes a

sl ope fromthe discharge end 31 to the feed end 14 of the shale 10 shaker
equal to the slope of the screen assenbly 200, which is preferably seven
degrees. The tray al so has opening 312a, 312b, 312c and 312d therein. The
gate val ve 282 &drde 3afinays mdds fbns & dtdrd evgapimy am texiwl aduadwsas

sorcened ol g oL gpg" Lhe,gosning, 28 0 AL ond Fitoe whe
zones 302a t Gol)sE €Neé YESagPediportion 307 and 308 of the flow tray,
preferably by 2 or 3mm at the centre support 313c, 1 to
5 2mm on the adjacent supports 313b and 313d and 0.5 to 1lmm
on the outer supports 313a and 313e. The wear strips 322
and 323 have a chamfered portion 324, and the top 325 of
the strip 315 has a slight crown. The chamfered portions
324 provide a smooth transition between the top 325 and
10 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
composite material. The perforations in the perforate
15 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 is adhered or otherwise
attached to a top surface of the perforate plate 351. The
20 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

having a larger mesh size and large gauge wires.
The screen support 340 comprises outer tubular frame
25 members 352 and 353 along each side of the screen
support. Each tubular frame member 352 and 353 is of
hollow rectangular cross-section. Structural support
members 350a to 350e are welded or otherwise attached or
integral with the perforate plate 351. Only structural
30 support member 350a will be described in detail herein,
although it should be noted that all the structural
support members 350a to 350e are as described for
structural support member 350a. Structural support member



313e will be described in detail herein, although it should be noted that
all the structural support nenbers 313a to 313e are as described for
structural support 20 nmenber 313e. The support 313 conprises an upstand 317
spanning the Iength of the flow tray 301. The upstand 317 has a strip 315
fixed or integral with the upstand 317- ZRe strip 315 has two sides each
havi ng a tapered portion 318 and 319. The taper of each tapered portion
318, 319 25 is preferably at an acute angle fromthe plane of the flow tray
301, preferably between ten and ei ghty degrees, advantageously, forty-five
to seventy deéggés1&n@YWW§¢IBF@ﬂehﬂM?PgmédﬁﬂxitS%WQQt§56egndes fsecons
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wear strip 328ided 3543 hms aamgeduter tapered portion 356 arranged in a
pPlane at approximately sixty degrees from horizontal. A
5 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
side 354 and the inner tapered portion 357a of side 355
10 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
curved portion 358 is not fixed to the perforate plate
15 351 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
support 313a to 31l3e. The structural support members 350a
20 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
allow fluid to flow therethrough on to the flow tray 301.
The structural support members 350a to 350e may be made
25 from sheet metal such as galvanised steel and may be
formed by folding the sheet metal. The openings 360 may
be punched or laser cut in the sheet metal prior to
folding. Alternatively, the structural support members
350a to 350e may be formed from a composite material such

30 as a fibre reinforced material such as KEVLAR™.
In use, the screen assembly 300 is inserted into the
C-shaped channels 109 and 110 above the flow tray 301.

The inner tapered portions 357 of the structural support



t hereon. The tapered portions 318 and 319 each taper at a convergi ng angle
fromthe flowtray 301. The wear strips - 23 - 322 and 323 may nade from a
hard wearing naterial such as HDPE. A top 325 of the strip 315 lies
slightly above the top of the flanged portion 307 and 308 of the flow tray,
preferably by 2 or 3mmat the centre sug®+t 313c, 1 to 5 2mmon the

adj acent supports 313b and 313d and 0.5 to I nmon 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 chanfered portions 324
provi de a snoenbdrsan350aortche3sdensihidet gil@Rp thditOtdespeedrivet rwgsr 322

and 323. The s n as |y 300 npris a screen support 340
conprising a sp‘%rr’fpcﬁ ;{ 3148 Zﬁgﬁ,a’é‘gc#%% ki pﬁ?%r%f’é"‘b? a’f’ég%'{h‘_é’f azlln‘_%r
perforate pl afldicSsDt pRekQHAL € TR SHdeh NRéeemBly 3D0 per felaigesin n t he

perforate 15 plate 351 may be rectanqul ar, _as shown and which _is preferred
or any ot her B P¥ éﬁgéé,tlgﬂcﬁ’fast t Apbharabhex pgermatic: iharsu L1

square, M[EOUNGy AbpdeRskhaped MnM15CI16NINE M@l | @he28Riba aheegs or
otherwi se attached to a top surface of the perforate plate 351. The 20 at

| east one | apmewiats editsry rdkler iRWSIBEL rElye besides | a9r st seexReR ng
material of eqyal 3§ Z§nand, n@ﬂeb%ﬁauggar;%}@%ﬁ SYPPOLhKNBJeAVEF Of
screening material having a | arger nesh srze &and T'arge gauge Wwires. e
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al ong each side of, the screen su rt. Each t Lar_fr me 352 and
353 is of holﬁq}ﬁ/\/ FEEPSRYER A s&’lpgpé’%?:serﬁ TS Sggk}& drl ggﬁﬁp(?@g?e e 350a
to 350e1ar e wilgind eespebeivesewaditacdesipy i32Reganl VB2 tHee peBEOrEd e
plate 351. Only structural 30 support nepber 350a will be_described in

detai |l herei b @htighEnFdtt BPRDt PEEMRER dhe t FRP sBfadt a3 Wport
nmenbers 350a Jdrfy 3BRHE 3ceedR fgg;}c;;&b@daier 18feiGt Wihdd SHPRYTer@idey B90a.

Structural support nenber -
the relative size and location of the structural support

members 350a to 350e and the supports 313a to 313e of the

15 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

300. Furthermore, the screen assembly 300 is inhibited

20 from lateral movement in the basket 30 of the shale
shaker.

Figure 7 shows the screen assembly 300 shown in

Figure Figures 5 to 6B with a flow tray 401. The flow

tray 401 comprises a comprises six recessed zones 402a,

25 402b 402c¢c, 402d, 402e and 402f to facilitate flow of

drilling fluid therealong, a far end 403, an open end 404

and a pair of sides 405 and 406. The sides 405 and 406

comprise flanged portions 407 and 408, which flanged

portions 407 and 408 are slid into C-shaped channels 109

30 and 110 in basket 30 and fixed therein. Preferably, the

flanged portions 307 and 308 are glued or otherwise

adhered to the C-shaped channels 109 and 110 and may by

riveted or mechanically fixed, but may be slideably



350a is symetrical having a first side 354 and a second side 355 which are
mrror images of each other. The first side 354 has an outer tapered
portion 356 arranged in a plane at approxinmately sixty degrees from
horizontal. A 5 top edge of the outer tapered portion 356 is wel ded or

ot herwi se attached to the perforate plat@6351. An inner tapered portion 357
is linked to the other side 355 with a curved portion 358. The i nner
tapered portion 357 of side 354 and the inner tapered portion 357a of side
355 10 diverge fromthe perforate plate 351. The curved portion 358 is
shaped such tHemovahlesdram shes ghannelr anpdwitikadpwirh dthe cssreencd

portions 324 oS bl P, a t ato 31 of e
flow tray 301.%%%@5%%?\?885 gxt?’(‘)ﬁ%%%g}g ﬁg?ﬁ#{gggé th O%Jst%heé%aelr%f g??’;’lf eTTBPat e
15 351 and st zaedessédarzomietsh 402mp tohetGRet heea. abheuhdukatixgt p2bFilliees i n
a plane of approxjnmately sixty-five degrees_from horizontal to conformto
an outer faceg%%cbﬂgaﬁgérlgtP¥8L52§r8ﬂ %ﬁg FaﬁeFEQ ﬂhét?8nt§f8°BFne§8ﬁ
support 333a 80431dhichhassiumedd W asl6pdperbmmenle dh s¥Hirgt) dd 330€to

further conprise curved portion 358 |inking the two sides 354 and 355.
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along their rgsgiitive wear sirips, 322a to 322e and 323a to 323e during
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by inflation Qﬁ%ﬁasts nfhesabl eqpggumali §chosg13dl andl N4iBe Gosharegdne
channel s 109 and 110. Inflation of the pneunmatic hose 111 pushes the sides
of the sk? eenregeeseily Bome®Hn 4Q2a hetd | APt pdhe ofd o307 txay 3891of ishe
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to 323e to actueheas KEYIAR".t OrGgpsstppoctndlBe will3en desSPOsedndnt he

screen suppor re, like due. to.tol eran in the relatjve siz ang
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inhibited 20 from |l ateral novenent in the basket 30 of the 'shal e shaker.
tray 401 spanning the length of the flow tray 40l1. The
upstand 417 has a strip 415 fixed or integral with the
upstand 417. The strip 415 has two sides each having a
25 tapered portion 418 and 419. The taper of each tapered
portion 418, 419 is preferably between ten and eighty
degrees, and preferably forty-five to seventy degrees and
most preferably sixty to seventy degrees from horizontal.
Each tapered portion 418 and 419 has therealong a T-
30 shaped member 420 and 421 fixed thereto or integral
therewith, with a wear strip 422 and 423 arranged

thereon. The wear strips 422 and 423 may made from a hard

wearing material such as HDPE. A top 425 of the strip 415



Figure 7 shows the screen assenbly 300 shown in Figure Figures 5 to 6B with
a flowtray 401. The flow tray 401 conprises a conprises six recessed zones
402a, 25 402b 402c, 402d, 402e and 402f to facilitate flow of drilling
fluid therealong, a far end 403, an open end 404 and a pair of sides 405
and 406. The sides 405 and 406 conpri se &1anged portions 407 and 408, which
fl anged portions 407 and 408 are slid into G shaped channels 109 30 and 110
in basket 30 and fixed therein. Preferably, the flanged portions 307 and
308 are glued or otherw se adhered to the C shaped channels 109 and 110 and
may by rivetddex skidhhlygabbpvel xde bop wxfy e sEildegbldy portien rédbvabl e

fromthe channe]s d fjxed wi.,th the screen ass | y. 300, by expandaghl e
pneunati ¢ hosaélie?ﬁglff. ﬁh% Fé‘8¥ss F¥7onRES1D %’ ¥ 5’3219" hgﬁe%'uﬁ&? ating
profile whi chidaapaytdipsofdh dddmiIendvd £nchdifeted theropem £241, Sardd4,

whi ch assunmes _.a sl ope fromthe discharge end 31 to the feed end 14 of the
shal e shaker YeateP t4tdh Phe WSpetEIPt Hd Xchadn 2asELhErY SEOWRTHel RS ope

of the se¢reernhAFAEY Y peveisnad] 48k abhecghaeded eesntyti | {rabst tidh
degrees uphill. The flow (not shown) therein. The between ten degrees

uphi |1 and i Petmeian dhiey YR nansbde Mear 40Irigs d%asngh 4%5eni ng gate
e 20 o e S en o) S Ly MG, A ey Sk

413c, 413d arkd1413ehédi Allowhe&ray 501 comprises comprises six recessed

zones 502a, 502b 502c¢, 502d, 502e and 502f to facilitate

10 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

channels and in basket and fixed therein, as before

15 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

screen assembly 500 by expandable pneumatic hose seal.

20 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

end 31 to the feed end 14 of the shale shaker greater

than the slope of the screen assembly 500. The slope of

25 the screen assembly may be adjustable between ten degrees

uphill and one degree downhill, but is preferably fixed

at seven degrees uphill. The flow tray 501 also has an

opening (not shown) therein. The gate valve 26 of the

shale shaker 10 selectively prevents and allows screened

30 drilling mud through the opening. The screen assembly

comprises at least one layer of screening material 509 on

a support structure 510. The support structure comprises

a frame 511. The flow tray 501 is preferably formed in a



15 recessed zones 402a to 402e. The flow tray 401 is preferably forned in a
mould with conposite material, such as KEVLAA' . Only support 413e will be
described in detail, although it should be noted that all the structural
support nenbers 413a to 413e are as described 20 for structural support
menber 413e. The support 413 an upstand 287 noul ded into the conposite flow
spanning the length of the flowtray 401. The 417 has a strip 415 fixed or
integral with the 417. The strip 415 has two sides each having a 25 portion
418 and 419. The_taper_ of each tapered 418, 419 is preferably between ten
and ei ghty deBPuéd wikh prepmpapiyef Bateriple svchegsnky ees and nost
preferably sixty te,s nt e f LaELhRk L2 al: . E er. p i on
418 and 419 has thg?eg%grﬁg%gng%%g%gpég men%gr 3990Egngﬁ%gftt%&xé&qf’hg#%to or
i ntegral ther Emishhpedi idhamnedam 309 i pnd22 ldhdaki@@e athendgddw herapn 50The

wear strips 4 nd_ 423 y_.ad oma d weati mat eri al such,as HDPE.
A top 425 of %ﬁggstsrupﬁ’of%g “-@52(795-{#"1‘ gﬁ%?ﬁéﬁt Iefc%‘oggaev’ﬁﬂa RoPe3F SAEIP
fl anged pbrti the#8dnandréOFrediddd)e dluad tdRyotipeBhEs@bh¥thyhddt @o3@matlhe

wear strips 422 ana 423 have a chanfered_portion_ 424, and the top 425 of
the strip 415°RBEe s?’F%ﬁff'scr%\&? FRe B13Rarftfer &epofLPBnstuaMm- pfovite® a

snoot h transi ghesabet WeertHd1eshSpodLSraBy B2V $i3d Perdfdraniy433e
Figure 8 shows a screen assenbly 500 and a flow tray 501. The flow tray 501

conprises conpPi SesPianer ¥bishediyohesweena, l 5828 S02ilbometre92ebane 502f
to fac'|'tatefigmfkﬂ%’gﬁagé'égg@ﬂefkggdokh%hgakggggggSEaﬁ gg§6§ggu M eOPEN

end 504 and a pair o and 6. The si and conprise
fl anged }Orti snpp6d¥ shaub®8rewSiloOh ofl dihgedsqoedn cnss&tllwnB0608iasecosl i d

into C'Shapedfgggnggkgo%@drk sb%¥g§ égugfdé“¥i*Qgrgégéegsaggég£fy 500
is clamped in place by inflation of the inflatable
pneumatic hose 111 in the C-shaped channels 109 and 110.
Inflation of the pneumatic hose 111 pushes the sides of
15 the screen assembly 500 on to the flanged portions 507
and 508 of the flow tray 501.

20
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CLAI M5
1. An apparatus for separating solids fromsolids | aden
drilling fluid, the apparatus conprising a shale shaker

and a screen assenbly, the shal e shaker conprising a base
and a basket isolated from said base, a flow tray
arranged in said basket for directing screened drilling
fluid, the screen assenbly conprising at |east one |ayer
of screening material and a support having a perineter
with a plurality of support points within said perineter,
characterised in that the flow tray conprises a plurality
of contours formng a plurality of raised portions to
support said screen assenbly.

2. An apparatus as claimed in Caim1l, wherein the each
raised portion of said plurality of raised portions
conprises at | east one wear strip.

3. An apparatus as clained in Caim 1 or 2, wherein
said flowtray is nmade froma conposite material.

4, An apparatus as clained in any preceding claim
wherein the plurality of raised portions define flow
channels for directing said screened drilling fluid al ong
said flow tray.

5. An apparatus as clainmed in Caim4, wherein the flow
channels are tapered to facilitate flow of screened
drilling nud.

6. An apparatus as clainmed in any preceding claim
wherein the flowtray is rigidly fixed to the basket.
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7. An apparatus as clainmed in any preceding claim
wherei n said support conprises a tapered surface.

8. An apparatus as clained in Caim 7, wherein each
raised portion of said plurality of raised portions
conprises a tapered support surface to receive said
tapered surface of said support.

9. An apparatus as clained in Caim 7 or 8, wherein
said tapered surface is formed froma sheet material.

10. An apparatus as clainmed in any preceding claim
wherein the screen assenbly lies in a first plane and the
flow tray lies in a second plane, the screen assenbly in
the first plane diverging from the flow tray in the
second pl ane.

11. An apparatus as clained in any of Clains 1 to 10,
wherein the basket further conprises a second screen
deck, the flowtray directing solids laden drilling fluid
t her eon.



12. A nethod of using the apparatus as clained in any of
Clainms 1 to 11, the nethod conprising the step of placing
the screen assenbly in the basket of the shal e shaker,
flowng solids laden drilling fluid on to the screen
assenbly, at l|east a proportion of the solids flow ng
over the screen assenbly and at |east a proportion of
said drilling fluid passing through said screen assenbly
into and along flow channels formed by said plurality of
rai sed portions of said flow tray.



