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

DRI LLI NG FLU D For the purposes of any US patent application derived
fromthis PCT application, this Application 5 clains priority or is a
continuation of USSN 12/771,201 filed on 30th April 2010 entitled

"Appar atus and Method for Separating Solli€s froma Solids Laden Drilling
Fluid" which is a continuation-in-part of 12/490,492 filed on June 24th,
2009 entitled "Shal e Shaker flow Diverter”, 10 which is a
continuation-in-part of U 'S. Application Ser. No. 12/287,709 filed on Cct.
10, 2008 enti APPARABYSt AND NRI'HODt FORS SEPARANENBe SOLEDE FROMoAt SCLEIRSA| ati on
and Simlar Mterial" incorpora y enc erein for all it

di scl oses. 15The invention reIaLu,ER D§i£§; .gP &2and net hod for
separating sol i ds Hgromthes Olgukpdsgien oFf i Idnylg U3 uiph eatle padppTidation but
not exclusively an apparatus and net hod for separating solids froma solids
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20assenblsi es élfaarn&f ofsnéfaweoﬁr Ijlgl 'é‘%&ﬁtﬁn@&ﬁf@ﬁ' %f' yddie LoNPiT gl on of
an oil or gas well, "a drill” bit is arranged on the end of a drill strlng

which is rot &ided comoBe™? hépnblela@llé t%ﬂi@lﬁch Fapparatus Angr iMethed f| uid
known as "dridd %@(ﬁ% c{ﬁ‘{{%eﬂé&{"{%&i@ JSH&.H ﬁéiii‘%.& pidgaArill

bit to |ubricate ing mud 1S SO use
which is a continuation-in-part of 12/490,492 filed on

June 24", 2009 entitled “Shale Shaker flow Diverter”,

10 which is a continuation-in-part of U.S. Application Ser.
No. 12/287,709 filed on Oct. 10, 2008 entitled “Systems
and Methods For the Recovery of Lost Circulation and
Similar Material” incorporated by reference herein for
all it discloses.

15 The invention relates to an apparatus and method for
separating solids from a solids laden drilling fluid and
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

20 assemblies therefor.

In the drilling of a borehole in the construction of
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

25 mud” is pumped through the drill string to the drill bit
to lubricate the drill bit. The drilling mud is also used
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

30 drilling mud is 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



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

surface through an annulus forned between the drill string and the
borehol e. The density of the 30 drilling mud is closely controlled to
inhibit the borehole fromcollapse and to ensure that drilling is carried
out optimally. The density of the drilFi®&g nud affects the rate of
penetration of the drill bit. By - 2 - adjusting the density of the
drilling mud, the rate of penetration changes at the possible detrinent of
col l apsing the borehole. The drilling mud nmay al so carry lost circulation

material s for 38a¥pitAgIpdhausderet trnsfofthe tdei bbirmomud, THheacratey off the
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being drilled through. The g nmud contai hs i1 nter alia expensive
synt hetic oi | cbddensiobr ithentorahdliet. iThenodmil lide reddr sayoalsoovarrynd

re-use the us rilling nmud, 10,but this requictes inter alia the solids to
be renpved frggfghglafP?FFﬁahnﬁ Fefﬁfgsi?ogc%F?@é&gb?°5985e§§F%d°Pﬁe°f
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d. . )
vibratory 15 884Gy acEEAing tRoddesHEVRe PhkEPEmMaFien o sE¥ata bsing
5,265, 730, WO4964 338492l 98hl63d8i1 e Ndud contains inter alia

processi ngequi prment suchascentri f ugesand hydrocycl ones may be used to
furt her cl eanekpRengiydeopynthetic oil-based lubricants and it is normal

therefore to recover and re-use the used drilling mud,

10 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
separate the solids from the solids laden drilling mud.
This is at least partly achieved with a vibratory

15 separator, such as those shale shakers disclosed in US
5,265,730, WO 96/33792 and WO 98/16328. Further
pProcessing equipment such as centrifuges and
hydrocyclones may be used to further clean the mud of
solids. The solids are covered in contaminates and

20 residues. It is not uncommon to have 30 to 100 m® of
drilling fluid in circulation in a borehole.

The resultant solids, known herein as “drill
cuttings” are processed to remove substantially all of
the residues and contaminates from the solids. The solids

25 can then be disposed of in a landfill site or by dumping
at sea in the environment from which the solids came.
Alternatively, the solids may be used as a material in
the construction industry or have other industrial uses.

Shale shakers generally comprise an open bottomed

30 basket having one open discharge end and a solid walled
feed end. A number of rectangular screens are arranged

over the open bottom of the basket. The screens may be

substantially planar or have a slight crown. The basket



solids. The solids are covered in contam nates and 20 residues. It is not

uncommon to have 30 to 100 nB of drilling fluid in circulation in a

bor ehol e. The resultant solids, known herein as "drill cuttings" are
processed to renove substantially all of the residues and contam nates from
the solids. The solids 25 can then be di®posed of in a landfill site or by

dunping at sea in the environnent from which the solids cane.

Alternatively, the solids my be used as a material in the construction

i ndustry or have other industrial uses. Shale shakers generally conprise an
open bott onedis30akaakgedhawm ngpehiagspeabave char geceptonndox soéceiwag ed
feed end. A of ; regt. | ar reegps arr.an vel t ottom
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the screens fixed thereto to shake. Soli aden"nud is introduced, at the
feed end of thaskpiskapdonthe eREesRsedhixedhheggtongtopshaife. ngirbids

separation ofigldd eudiris| iRer88dcéa0att hies Feleds enld&rild ivgsiaE assi ng

t hrough the screens and the solids abqgve the screens. The shaking m)t%on
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screens. The action of the“vibratory nmechani sm
discharge end of the basket into the ditch or skip.

The rectangular screens may be arranged at an angle
to horizontal, such as a seven degrees incline from the
feed end to the discharge end of the shale shaker. The

20 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
solids 1laden drilling fluid may form a pool on the
inclined screens. The action of the vibratory mechanism

25 induces solids to climb the inclined screens to the
discharge end of the shaker and into the ditch or skip.

Generally, a vibratory mechanism inducing a circular
vibration will tend to throw solids from the screen into
the air in random directions. A vibratory mechanism

30 inducing an elliptical motion will induce the solids to
move in a direction of the longest chord of the ellipse.
A shale 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,

35 although the screen tends to suffer fast degradation due



25 induces solids to clinb the inclined screens to the discharge end of the

shaker and into the ditch or skip. Cenerally, a vibratory nechani sm
i nducing a circular vibration will tend to throw solids fromthe screen
into the air in randomdirections. A vibratory nechani sm 30 inducing an
elliptical notion will induce the solids4to nove in a direction of the

| ongest chord of the ellipse. A shale shaker having a vibratory nechani sm
inducing a very thin ellipse is known as a |linear shal e shaker and induces
fast novenment of solids alon% the screen, 35 although the screen tends to
suffer fast d&grathddem deeeleratiep afddthedsedlidsataon thient reeb| ithe as
they neet theggsebggan. The screens are generally of one of two types:
hook-strip; and pre-tensioned. 5The hook-strip type of screen conprises
several rectangul afPPafEreeBf AEShIPReR2LANdRECRNSUSEatMp &yRESishegkone or

two | ayers of stirip;gandeppesBenBiione@upporti ng nmesh having | arger nesh
hol es and_heavi er ggﬁgggg\né%g%HThe | ayers of nesh are joined at each side 10
i

edge by a’strip wh B1Por A elSFFERe FOFPrisesysseveral

el ongat e hookreethnglikdronlageast erE Omidxh deir Ceaar sangrilchl ongseaahysi de

of a shal e shaker..The shal e shaker further canprises a ¢rowed set o
supporting mefBers -SwhAPc P un®al %ﬁ'@ t#%"?’é%gf’% o‘tfr"’}%egi%gﬁaé"?ég‘ otndha
shaker, over wbppbrthegl ayesls dfawviegh Anegeensmeskd.hdle£xanel ehehvibkirs
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supporting nesh having |arger ol'es an eavi er gauge w re.
of mesh are pfevieasigraades akong deaghp@ddec @ir asishgle rekakerul Theangl e

iron frame andnhagiger et ifass etﬂnrqﬂ@rZSc%%%@eiss then-paakled é%‘éo £ .
An e o? this

C-channel rails arranged in_a basket of a shal e shaker. exanp
type of screefUPBOHFIRY oMeFhearsGR- ¥hich7Fwygajangartheahpnaths af skhee
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in GB-A-2,176,424, . .
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

20 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
mesh are pre-tensioned on a rigid support comprising a
rectangular angle iron frame and adhered thereto. The

25 screen is then inserted into C-channel rails arranged in
a basket of a shale shaker. An example of this type of
screen is disclosed in GB-A-1,578,948 and an example of a
shale shaker suitable for receiving the pre-tensioned
type screens is disclosed in GB-A-2,176,424.

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

blinding is known as near-sized particle blinding. A



30A probl em 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 nesh size of the screen. The |atter type of
blinding is known as near-sized particle blinding. A - 5 - nunber of

sol uti ons have been proposed to tackle th+s problem such as disclosed in
GB- A- 1,526,663 in which a screen assenbly using two | ayers of screening
material in a sandwi ch and allowi ng the |ayers of screening material 5 to
nmove i ndependently to di sl odge any near sized particles |odged in one of
the screens. number | bfi sscldvaidregebayet dame proposedhetb f 'rtlat::tﬂe tthié I ter

|l ticl f h f
Tor o, it hou R  FFhgSRe Aieeinsed oibi RE-BnLab 2R PRE Ra s (Fol es.
However, it iscrdden faW%in& tHews Hyep.eg twu&@feémg ahi€t 4 i such

undeS|red cl oggi ng. is al so advant ageous to have a si Ie
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of a particle size in the range of 50-60 p or |arger, by neans of a filter.

In the drill ipggtifcles dlngﬁdgasqna lof dheclesnagns20 exist in the wall of
t he well bpr e. Suc iicr ggk ﬁ%p@.ggtq: v@ggh ﬁq}g Qnﬁc%}éﬁ&a f%IEL Wel.ur alo

problens in the wa ore and/ of -al I'ow dr | s to escape
therethorougmﬂmﬁertﬁurj(nm&MI(parﬁinléayrﬁnrzexémple of a size in the
range of 50-200 p or more, without the filtering device
10 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 have a simple reliable

separator to inhibit down-time for maintenance and
15 repair.

It is preferable in certain circumstances to retain
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

20 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
substantial amounts of drilling fluids are lost, the

25 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
Materials comprise sized particles. When the drilling

30 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



substantial anmpbunts of drilling fluids are lost, the 25 pressure in the

drilling fluid in the well bore nmay drop, which could cause col |l apse of the
wel | bore. Accordingly, Wellbore Strengthening Materials may be added to
circulated drilling fluid. The Well bore Strengthening Materials conprise
sized particles. Wien the drilling 30 fl@rd is circulated around the

wel | bore wall with cracks therein, the sized particles wedge thenselves in
t he cracks, which reduces the |ikelihood of the cracks propagating. It is
beneficial to recover these sized - 6- particles and reuse themin

circul ated drPRrFERglaEd. amhakeussakshemhaie teircwkatedpdrfilddng shde

solids in solti a el b flul d. h aker_ is_di oged in
USSN 12/ 490, 4§f21§1,%\ (r;g%gggosf Héilq’%esélllo{*gs%?lggsmgdggﬁgge%e&x%zc e%lgjujztlg%giguch a
shal e shaker apllidecilademt etridsling | fdnddSt r Sughhemi rghalk eishakem fisesh

dri1 1m0, T dybichsadenl AR L0 ol 3 sl oporiigl eaeouel e
are prefesabl gad0 bot dxtrddter] anstingsCeaen the dmaid esHaxap t Aaddi kki-ng
mud. circulated as Wellbore Strengthening Material in fresh
drilling fluid. It is desirable to retain some small
particles such as barites that are often found in
drilling muds, and thus the fine screens are preferably
10 not too fine as to screen the barites from the dilling
mud.
According to the present invention, there is
provided a shale shaker for separating solids from solids
laden drilling fluid, the shale shaker comprising a
15 basket having a first screen assembly in an upper screen
deck and a second screen assembly in a lower screen
deck, the basket further comprising a flow tray for
feeding solids laden drilling fluid to a first duct and
a second duct, the first duct for feeding solids laden
20 drilling fluid to the first screen assembly and the
second duct feeding solids laden drilling fluid to the
second screen assembly characterised in that the second
duct comprises a plurality of second duct openings for
dividing the feed of solids laden drilling fluid and at
25 least one discharge opening for dispersing the solids
laden drilling fluid on to the second screen assembly
The VSM MultiSizer and PCT Publication No. WO
2010/150020 shows an overflow weir as a method of
inducing parallel flow through the shaker. GB Publication
30 No. 2 055 597 shows as a method of increasing throughput,
distributing the flow over two screening decks on
different levels to enable simultaneous processing.

A shale shakers function is to remove the solids



According to the present invention, there is provided a shal e shaker for
separating solids fromsolids laden drilling fluid, the shal e shaker
conprising a 15 basket having a first screen assenbly in an upper screen
deck and a second screen assenbly in a | ower screen deck, the basket
further conprising a flowtray for feedithg solids laden drilling fluid to a
first duct and a second duct, the first duct for feeding solids |aden 20
drilling fluid to the first screen assenbly and the second duct feeding
solids laden drilling fluid to the second screen assenbly characterised in
t hat t he secduwbmiuthe cdljwiids eshagt pitir @ricioe sefe ss e d tdatingpd@sngshéwn
dividing the feed of sqlidg |aden drilli fluid and,at .25 ] easi. one

di schar ge ope‘?h‘%g %‘6? %sp@ﬁ%gs?ﬂédgoﬁ%%s TR Hﬁtﬁf’finé’ Ifﬁ’%"%ﬁ”t‘% t he
second ScCreenchsSEIdw Ycan leadheoValiffifehting topditiksl Jiwid ilveingy. WO
2010/ 150020 shows an overfl ow weir, as .a nethod of inducing parallel flow

t hrough t he RFALSSsSE %bFF-EHFFo&QX(?INo.TIE"?)SBhSEWl§ﬁ9\ﬁsqﬁ’é R FRE of

i ncreasi By t M Uiing USETdiHd L iR fdHN QASTEd M AHgHpbwtacks on
different levels to enabl e sinultaneous processing. A’'shale shakers,
function is to reRnafanablsyl ithe figst dugk bpe A fiFathAdugk operRIes

and testing Qﬂ? ﬁgﬂﬂp Nese SQk | o) .

splitting the 0 car#%}g%eﬁgtﬁdél)fé ering o‘%izrét?‘g%ﬁ%f&%ﬁ?é elrg%s of
processed by tdid hecdmel eductThiddvdreradgeawsly 0 thé f shale Sharex cberther
efficiencies and thus differi t hr oughput s. . Preferably, the.first
duct has a fiFEPHRT® oPeitf %%rrra Jg%%pbéf‘\féean%”tﬂ’urgf'ﬁ fx'ngtse%%%% duct
openi nga0of tdparfianpndnduCurthdvarfiagaoudtyt bpenihgl dnieakiaraviad tweth

conprises a further first duct opening, the first duct 10 openi ng. and
further firstthRud@lwdditg 9hess %éﬁ’% tIPHNGT R RS %?cﬁo%‘bcﬁuct

openi ngs of AR SAGRULUIGE, AdANRAAQUSkKakbhe ghatReshakempiisédera
conprises a nultiplicity of first ducts each having a duct opening wherein

the multipli @ultigligity eaficfigednidggtar each ihaeMeadedumt roRerRing
plurality of ﬁﬁg¥£¥$(mﬁﬂé Oﬂﬁﬂkﬂgﬁigﬁt&heo%ecﬁﬂgsqucauct openings are

15 interleaved with the plurality of second duct openings
of the second duct.

Preferably, the solids laden drilling fluid flows
along the flow tray in a flow direction the flow tray
having a flow tray width substantially transverse to the

20 flow direction, the at least one first duct opening
arranged across a first portion of the flow tray width
and the second duct opening arranged across a second
portion of the flow tray width, the first portion not
overlapping the second portion.

25 Advantageously, the at least one first duct opening
is a plurality of first duct openings, and the at least
second duct opening is a plurality of second duct
openings. Preferably, the solids laden drilling f£fluid
flows along the flow tray in a flow direction, the

30 plurality of first duct openings interleaved with the
plurality of second duct openings, the plurality of first
and second duct openings arranged substantially

perpendicularly to the flow direction.



Preferably, the solids laden drilling fluid flows along the flowtray in a
flow direction the flowtray having a flow tray width substantially
transverse to the 20 flow direction, the at |east one first duct opening
arranged across a first portion of the flowtray width and the second duct
openi ng arranged across a second portion8cf the flowtray width, the first
portion not overl apping the second portion. 25Advant ageously, the at | east
one first duct opening is a plurality of first duct openings, and the at

| east second duct opening is a plurality of second duct openings.
Preferably, the soPﬁHénFEEEﬁuﬁinlthg flﬂﬁit#%wwhaﬁoﬂgﬂﬁﬁdf¢@¢/endyaln a

flow directiog; ﬂ§r§Q Pikal i toyeof él'zfsﬁ{] dé&fura$§€w&5 ?I rg” gggﬁggyond

the plurality o sec uct openi ngs, y of t
duct openi ngsagranggdd aurbstihs i adiqchqupendendl amdfy ttthd heflbew dl:'tr:lagcti on.
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end, the fir§?¥ggégsecghd ?ES ﬁ¥%§;ﬁ§Pr§ﬁ§§8°§$aPﬁea&.EsﬁgFgéséngr
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the first and iecond du nlqgillséelanar with the floor of the flow
tray. Advant a§e8e%l §f ¥ -hATItRERRP Sebonth At tReRasta thect

openi ng pl anafl%thaadf lsdond ddteed | RYs t Ba¥ucES é%ﬁl pBRden dgh hi Bg
fluid thus does not pass over a weir and the soli | aden 10 drilling fluid
is split acro§30PReofi rthe afhkPwetsan- s@h§e§Q%a§&sLﬁ4¢naﬂrehbhn90ﬁ§usdency
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and the fluid left In |nd e welr tends to contain ensity solids,
whi ch t eh@ t odbélihagp &lulids Jaagglspgsrtveauhosh viche sﬁ:msatm agpdnasecoad out

quickly. 1t i n Qus t he screen asse ies_to wear ev nI , _SO
that all scre%nggcgn& %Echang d*3t “¥Re F?ﬁﬁlsiﬁng gﬂu8¥§rg%ﬁﬁ oF t he
shal e shaker .we&ief eeahby td heorfitin opepé NFlusidi Aarndeldwr density Pealats
opening a floor 2 he, w_tray. _Advant a eously, t he duct opening is
per pendi cul ar apd gﬁ fﬁ%ﬂﬁg ig?ﬁe %hﬁﬁhﬁ@@' PevBalt S nbe deppkednby a
perimeter. Preighablignsaty! eadli@dor typice! t8RAPekbMelY I%ﬁﬁnasnw th
the floor_of the flom/trag so that all of the solids laden dril ing fluid

25 passe%® t hr 3ggFeE ritveurhiche HPAYs sareenday mateniadppeut omuigkly| oftt r ay.
Advant ageousl| yg s&eaﬁlcg% %éyféyrmgrs&@gaﬁl SESefibYBLY¥CLhOhedlr 86LhTG, L NE

solids laden drilling
so that all screens can be changed at one time, which

reduces downtime of the shale shaker. Preferably, the
duct opening is in the form of a planar opening a floor

20 of the flow tray. Advantageously, the duct opening is
perpendicular to the floor of the flow tray, the duct
opening defined by a perimeter. Preferably, at least a
portion of the perimeter is planar with the floor of the
flow tray, so that all of the solids laden drilling fluid

25 passes through the duct openings and noen gets trapped on
the flow tray.

Advantageously, the flow tray further comprises a
valve for directing the solids laden drilling f£luid to
one of the at least one first screen deck and the at

30 least first and second duct openings. Preferably, the
flow tray has at least one gate opening therein and the
valve is a gate valve comprising a gate tray slideable

from closed position closing off the gate opening to a



one of the at | east one first screen deck and the at 30 least first and
second duct openings. Preferably, the flowtray has at | east one gate
opening therein and the valve is a gate valve conprising a gate tray
slideable fromclosed position closing off the gate opening to a - 9-

posi tion closing the gate opening. - 9-Preferably, the basket further
conpri ses a scal ping screen deck for receiving a scal ping screen for
removing large solids fromsaid solids laden drilling fluid, such 5 that
in use said solids laden drilling fluid flow therefromon to said flow tray
and sai d | ar gosidiicis qlassingv dhes gates oplemimgy.screen. Preferably, the

basket further conprises fourth scree ec which mgy run in ar al | el
e wi th 61 Cher GRSEREREL ¢ H BT E S n A e BT 1 G ORBra SUBe kCE S be
used with a sureem RENES f 18861 ¢ihg PRI Blall@hinbUlsldiRlendrfs Nerdvisty i ds

in solids laden drilling fluid. Advantageously, the | arge solids pass over
t he scal pi ng l&&gSerFekitd® ofeemf saidsgppidgndadenc dripddng: fhuid .t Frh t ch

conpriseg an uger i Glid™\GsSid hesoriusSO0liffed N A TRRPEreRii R SOl WS
conveyi ng apparatus, such a positive pressure pneumati c conveyi ng
appar atus. therefmoimeragbltp, sdid fildwdnawmnd isaid sarge stukidshpass

Soreened || Ul B e YR USSR, 0k MAL0 R oo
a screened flosmpbrfilses t nayfohetkunsiereéwr dmtk ectwhighandagui gung ime a
soresned ot L o el 2 e 1o DSk LU O o0 ol oo
screenedof | viseridedWddaky, tex anadp BéMis@dr R*gRdaberedlth hasikrsketfiner

cut point for further grading of solids in solids laden

drilling fluid. Advantageously, the large solids pass

over the scalping screen into one of a: skip; and ditch.

Preferably, the ditch comprises an auger which moves the

15 solids into a hopper of a solids conveying apparatus,

such a positive pressure pneumatic conveying apparatus.

Preferably, the at least one first screen deck has a
screened fluid flow tray thereunder for collecting and
guiding the screened drilling fluid. Advantageously, the

20 at least one second screen deck has a screened fluid flow
tray thereunder for collecting and guiding the screened
drilling fluid. Preferably, the basket further comprises
at least one discharge duct for directing the screened
drilling fluid from the screened fluid flow tray to a

25 sump arranged beneath the basket.

Preferably, the at least one first screen deck is an
upper screen deck and the at least one second screen deck
is a lower screen deck, the lower screen deck at least
part of which is arranged beneath the upper screen deck.

30 Advantageously, the at least one first screen deck is an
upper screen deck and the at least one second screen deck
is a lower screen deck, the lower screen deck wholly

arranged beneath the upper screen deck. Advantageously, A



Preferably, the at | east one first screen deck is an upper screen deck and
the at | east one second screen deck is a | ower screen deck, the | ower
screen deck at |least part of which is arranged beneath the upper screen
deck. 30 Advantageously, the at |east one first screen deck is an upper
screen deck and the at |east one second 3@reen deck is a | ower screen deck,
the I ower screen deck wholly arranged beneath the upper screen deck.

Advant ageously, A - 10- shale shaker as clained in any preceding claim
wherein said | ower screen deck has a | ower screen deck foot print and the
upper screen @bakehshakean appelaimedehndasly frrugeding chainpwwhegedisen

deck f i I h i d f int.
brofer bty suShol SOHEE Scplln! deRRTRLTAPELHCUTRRELRE! BEMIEE0, BOLRE! N
substanti al | yahdie Seneuppea acmsmah débkr has a &2 efippekl ysciden bdekit

furth ' L wh in the_at | t first d h
2 Sol tds 10 GFEERRF BBEEnd ARG THEST: oiSRePE aRPEgoRoPkBFBORICALFE"PBRei v

sol i ds. Psef enBblyyt herdreitgh | saf@de doped a seppesi t aidBK er Eabipalihlkough
it my be made from a_ sheet steel or other nmetal or plastics material.

Preferably, tRESSAERRIENAREP fhatheibsonPPrRefis dake dihauntare bbrekeEs the
basket, the tQﬂahcaoéﬁngeg_swnéf&ﬁlfoéﬁéssa:ﬂéOaws 4 Pachdyaid ageousl y,

t he basket further conprising a jetting nozzle arranged to jet screened
drilling fluid intBreferablvighthe fhasket afurthew compaiiises thetwphgbugh.

Preferably, tnﬁepéfkerthgu"a.tthqeacwpéﬂée.us;i@st screen deck has a solids

10 discharge end and the trough is arranged thereunder to
receive solids. Preferably the trough is made from a
composite material, although it may be made from a sheet
steel or other metal or plastics material. Preferably,
the shale shaker further comprises a sump arranged below

15 the basket, the tough arranged to feed solids into the
sump. Advantageously, the basket further comprising a
jetting nozzle arranged to jet screened drilling £fluid
into the trough to facilitate flow of solids
therethrough. Preferably, the basket further comprises a

20 flexible duct, solids flowing through the trough into the
flexible duct and into the sump. The flexible duct
preferably leads from a side wall of the basket to a sump
arranged therebelow, the flexible duct allowing the
basket to isolate the basket from the base to inhibit

25 vibrations passing to the base.

Preferably, the basket further comprises a trough
and a diverter plate, wherein the at least one first
screen deck has a solids discharge end and the trough is
arranged thereunder, the diverter plate to guide solids

30 into the trough. Advantageously, the basket further
comprises a trough and a diverter cap, wherein the at
least one first screen deck has a solids discharge end

and the trough is arranged thereunder, the diverter cap



20 flexible duct, solids flow ng through the trough into the flexible duct

and into the sunp. The flexible duct preferably |eads froma side wall of

t he basket to a sunp arranged therebel ow, the flexible duct allow ng the

basket to isolate the basket fromthe base to inhibit 25 vibrations passing

to the base. Preferably, the basket fuwtlletr conprises a trough and a

diverter plate, wherein the at |east one first screen deck has a solids

di scharge end and the trough is arranged thereunder, the diverter plate to

gui de solids 30 into the trough. Advantageously, the basket further

conpri ses a ttoouphhibilt a silvedst ef lowing Wierte nthde tabugbastProafefibly,

screen deck S a éo#i ds .di schar%e ﬁnd and the trough is_arranged d

t her eunder , dPBRteeSHARET ¢ SUFRREEI t CTRT ST SMchg®T nid PREPt ABigh.

Preferably, tditcH)alwhéheier the' tdidfeXepr £apS guikiedf SoBkdp andtoditiod,

wherein the diverter cap_gquides solids into the one of the skip and the

di t ch. 5Pref€i“@ol°y€, thee sliip aag t&?edﬁtt"é‘t screen deck conprises a

left-hand first seneeR.deak andna rhaght 18a8d fbhat BELrEEN slefden deck

Advant ageously, the at |east one second screen deck conprises a |eft-hand

and a right - irempricesern deekt-handBhratesaseen deskbasidera Heightthand end

and a first screen deck. Advantageously, the at least one
second screen deck comprises a left-hand and a right-hand
screen deck.

10 Advantageously, the basket has a feed end and a
solids discharge end, the at least one first screen deck
arranged at an uphill angle from horizontal from the feed

end of the basket to the solids discharge end.

Preferably, the first and second screen decks are
15 arranged at an uphill angle of between three and twelve
degrees and most preferably seven degrees.

Advantageously, the basket angle can be adjusted to alter

the angle of the at least one first and second screen

decks. Alternatively, the at least one first and second
20 screen decks are arranged to be horizontal.

Preferably, the shale shaker further comprises at
least one first screen assembly in the at least one first
screen deck and at least one second screen assembly in
the second screen deck. Advantageously, the first screen

25 assembly has screening material thereon and the second
screen assembly has screening material thereon, wherein
the screening material of the first screen assembly is
the same as the screening material of the second screen
assembly to provide the same cut point. The shale shaker

30 is most likely to be operating in parallel mode with this
arrangement. Parallel mode tends to be used when large
volumes of drilling f£fluid are required in a drilling

operation, such as when boring a large diameter hole,



solids discharge end, the at |east one first screen deck arranged at an
uphill angle from horizontal fromthe feed end of the basket to the solids
di scharge end. Preferably, the first and second screen decks are 15
arranged at an uphill angle of between three and twelve degrees and npst
preferably seven degrees. Advant ageousfyl2the basket angle can be adjusted
to alter the angle of the at | east one first and second screen decks.
Alternatively, the at |least one first and second 20screen decks are
arranged to be_horizontal. Preferabl the shal e shaker further conprises
at |east one Which 3ermaplyssesury whephdradliagsthendop £itrsc poartidack
and at |east geeggecqRiliscreen assenbly in the second screen deck.

Advant ageously, the first screen 25 assenbly has screening material thereon
and t he second scrbéneass!;ﬁmeyyhas ther cefiirg tmat screént heaxsssmblgher diaz t he

screeni ng nat reen_ass is t sane as t

screeni ng natgrla ng%g gtggco%d%sgfggﬁ gggn%bﬁyS?S°B§O§F58ePh€s§§ﬁ@1¥Ut
point. Th® shhhe Siﬂ@i@énﬁ@gl sateadidl Kehgreonhe wheréin NadHd) Rakrakhehgtode
with this arran enen IIeI node tends to be used when | arge vol unmes of

drilling flui®® Fé’lFiqa S FeeMS 1955Rpn assembly is finer than the

screening material of the first screen assembly to

provide the different cut points. The shale shaker is

most likely to be operating in series mode with this
10 arrangement.

Preferably, the shale shaker further comprises a
fixed base, the basket suspended from the base on at
least one spring, the basket further comprising a
vibrating apparatus for vibrating the basket and the at

15 least one first and second screen decks arranged therein.

® %* *

In the prior art, the use of a weir initiates a
splitting function with regards to the solids. Broadly,
the larger and heavier solids sink immediately whilst on

20 the upper deck and only the smaller and lighter solids
are carried by the flow over the weir onto the lower
deck. Dependent upon the quantities of these sized solids
an unequal flow regime may occur. If the majority of the
solids are large and heavy then the upper screen level

25 will process the majority of the solids and suffer from
inefficient screening, reduced throughput and increased
wear. Alternatively, if the volume of the smaller,
lighter solids is large then the loading on the 1lower
deck may be increased substantially again resulting in

30 inefficient screening, reduced throughput and increased
wear.

Preferably, the flow split would be 50:50 to either

deck level and the fluid properties would remain similar



operation, such as when boring a | arge dianmeter hole, - 12- which normally
occurs when drilling the top first portion of the well.

Alternatively, the first screen assenbly has screening material thereon and
t he second screen assenbly 5 has screening nmaterial thereon, wherein the
screening material of the second screenisssenbly is finer than the
screening material of the first screen assenbly to provide the different
cut points. The shale shaker is nost likely to be operating in series node
with this 10arrangenent. Preferably, the shale shaker further
conprises a fauwakd bhst, sdredmsé&fficilepeinded ameommatbehédse the gressist one

spring, the hasket furth CO L Si a.vibrating apparatuys for vibrating
Uhe baskel afdORELER [STTRER( CBAE ARFat H4Nd FELORAmSEPEe o HRESH rhged
t her ei n. whem difuditii®il o tserdits WaradnimgMais dediiies a splitting

function with regards to the_solids. Broadly, the |arger and heavier solids
si nk i mredi atel y W9 sts8n 2B Ehediypetenedetsndisniagaie praPPERdantP

lighter golidsdng «oild | gHe DsWiteHilngV OF €mddie VELEwaEA O phha1haierageck.
Dependent upon the quantities of these sized solids an unequal flow regine
may occur. |fsadiesmapperapionst h@worplisagtangarthe agatheasy then fIew upper

screen | evel 35 pildnduGfeore | BETBLALT bEeh! EhS SUd IR AL IS Sfadd o™

i nefficient scré€ening, reduced ughput and 1 ncre
Al ternati vel Wriilflige Sloiidref bdws hEremakher schilphingr txalyi ds ithd ammgeex hen

the | oading on.the |oyer, dec be increased substantial |y again
esul t1ng | n PR TRT (RSP EnCARY CARTTG, PORISE | FTEHGhpSPeERe LEREr ol
wear. 1013- inserting the diverter gate the scalped solids laden
drilling fluid are guided into the rear ductwork of the
shaker which is split into a number of equally spaced
cavities. The cavities alternate between guiding the
fluid to the primary upper deck and guiding the fluid to
15 the secondary lower deck. Eight cavities are shown but
the number of cavities can be varied, reducing the number
would make the splitting function less efficient whilst
increasing the number would make for a more accurate
split in volume. The diverter gate is configured such
20 that the fluid and the solids that are carried are able
to flow across the full width of the shaker thereby
resulting in a 50:50 chance of entering either a primary
feed cavity or a secondary feed cavity
The inventors have observed that a shale shakers
25 function is to remove the solids from the fluid that it
processes and testing in prior art methods of splitting
the flow can lead to differing properties of fluid being
processed by either level. This then leads to differing
processing efficiencies and thus differing throughputs.
30 In accordance with the present invention, the weir
height within the rear duct work shall be located such
that overflow from the upper deck is eliminated and that

all excess flow shall be guided to the lower deck such



such that screen efficiencies are matched, the present invention offers
this facility and a neans to bypass it when sequential / series screening
is required. The use of a diverter gate is again proposed to 5 facilitate
the switching of nodes between parallel and series operations. By
retracting the gate in the flow tray benk&th the scal pi ng deck, the scal ped

solids laden drilling fluid flows fromthe scalping tray to the upper
primary deck only hence inducing series operations. By 10 inserting the
di verter gate the scal ped solids laden drilling fluid are guided into the

rear ductwor ktbatt Hheshereratpt cmees spnly icongentmatgerowf conptzbl}ingaced
cavities. The Vigq r e e i ¢ he. I o] peinary
upper deck anaﬁguifd]ioﬁg ?h"géf Ir%gl%(?oto\fg ??le s?&o%%'é*arél%%%?g%eci&qti g%'hga

cavities are 3bwem [isick.heThenoyerdilosavweirs hedghlte iar set, tedeasnget he
nunber woul d ke the spligting. functiop less ficient i | st _increasing
t he number mgFﬁgrrﬁﬁgefgr J‘%?’es a@tﬁ?ﬁ?ﬁdsgf’i &tl'ﬁen Wﬁ%?i%wdfﬁégﬁér

gate is c®nfi ghandfidedidg tHhd $&wedn UbAtapdliyhansolidiiddatiei®@ €abmi ed

are able to flow across the full wdth of the shaker thereby resulting in a
50: 50 chance EReefiGhashy €ierBargepritmicaly &hei tYeby dSseeehddly Peed

cavity The | nKEOGREScHRYEsPBREINGItd NAlb&ashal EnGLRKSE SakoubdNSoOMR. | S O
remove the solids fromthe fluid that it processes and testing in prior art
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| ocat ed such %ha\t‘ Elver.flow from.the upper deck is elim ngt eg a}_pd that all
excess flow sHEFF B8V3M%ed EEARIFoET Rk BfcHPReT 49eCk, RIHRG B at or

need only congepéént assembAit r&hdi &g 1dwef | deckatwavirsgdaorE&fy Ostdid
di scharge fromthe | ower deck. The overflow weir height is set to ensure

that excess fR3WCTRIN; r &bLe PRREE hdesk, baingk| 697 r #ifdr sFalrer f FBddfAg t he

screen entirejyqendak@3i gl ltuhd d I8 he geb@eR AySChaldCupbdPi gakb¥nt he
weir is set at a height corresponding to a beach | éngth of "‘around 300nm

The presknt ideeht iRAVIENT o Ppr Seedesendneandd & orsddids odiisehaxgehaeadshaker
Com 1 170 & BeseacbeRks’ (10 baRL oL, Al M BES ek BB°IE et
screen assenbilyctinflon feedinges&alpedngodhids nkadene,dnim;i;ngbhyd tbetheper
CpoK po 9 L ot " e PERa® ' S2c0RE adlt 109 FLLathl S [E8TL6Y
solids laden drilling fluid to the lower deck and a weir
20 located at the feed end, the method comprising the steps
of a pond of scalped solids laden drilling fluid forming
on the screen assembly of the upper deck and excess
scalped solids laden drilling fluid passing over the weir
on to the feed end of the fine screen assembly of the
25 lower screen deck. Preferably, this allows an operator to
control the shaker by simply watching the lower deck and
control the shaker acceleration of the shale shaker or
other controllable attributes, such as deck angle in
response to seeing solids and/or drilling f£fluid being
30 discharged from the lower deck.
Preferably, the weir is formed by a plurality of
ducts. Advantageously, the plurality of ducts are formed

of at least one first duct feeding scalped solids laden



15 deck having a feed end and a solids discharge end, characterised in that
t he upper deck conprises a first duct for feeding scal ped solids | aden
drilling mud to the upper deck and a second duct for feeding and scal ped
solids laden drilling fluid to the | ower deck and a weir 20 |ocated at the
feed end, the method conprising the stepas ef a pond of scal ped solids | aden
drilling fluid form ng on the screen assenbly of the upper deck and excess
scal ped solids laden drilling fluid passing over the weir on to the feed
end of the fine screen assenbly of the 25 | ower screen deck. Preferably,
this all ows atriddeirai of1uicd comt the tppeshdleeik andsiatpl heasst odnengsedwend ower

deck and contyol . accel f th hal e shaker aqr. ot her
control | abl e ‘iﬁ"ttrl ?Eegee(éﬂlﬁﬁ zfé’ag'é’ag AUt es nf?aﬁﬁo%éﬁ&ngeeﬁﬁrﬂcgo?? ds
and/or drilligxe fldwek RRddwg, &Qzéilﬁﬂedwwbrﬁﬁﬁam@ teest&ee kof excess

Preferably, the weir is f or med by a plurali of ducts. Advantageously, the
plurality of sfrredrekiginepdan Arilling of%“’ﬁ‘? rRISIHRI PR FePRcth®ed

sol i ds | aden ¢ 1laysiddd I#iG-dd tadu ¢d hd Mol dud at | east one
second duct for feeding scalped solids laden drilling fluid to the | ower

deck, the nethod Ryefiembiy tHhetaeesf woakped sval el bydenisdrhbibing
drilling fl U'ﬁﬁ%y@# er:%?ﬂ&t h8CePodt tkgg%ro';‘?: fﬂhr st aqngagtlé&elfl -

second duct e excess scal ped sol 1 n dri
fluid passes thad cE/ldMa:ﬁdpwzt rbigirtliat abveres aihe |fvoat 1asayt .he fI ow tray or

lightly above the flow t Th t t | hal
Shaker 10 conpri SITHE B HRSENE o LBAERET oho AR T ENAE he So AR 19 AP BsRRet

conprisilng a ceEPriisihglegkbhs, Ng bl i NgoTEtEENE£rai lt;hléefbaiﬁik fiwing a
fine screen assenbly and a |l ower deck having a finer screen assenply, the
upper scr een RfEdethaRompPLE gy énd SERdPingol AgSkdi BRKiRge 2nd®CatPing | ow

tray for feedidipeipd! idds d dHdi In-muf W dedife Bsdided &bdmBid andegond
duct, the first duct for feeding solids 1aden drilling fluid to the fine

screen assentiowemdderk shavhugdict fiperf cearegn s@dsamblatenthei | WPRRE f | ui d
to the finer sgreen ﬁcﬁ? \V:.rizég déé‘ci'ér?&' |y thaloPlad o€ V\#}éhéfgéoé?&ed

between the first duct suc that 1 n use en a pond o
scal ped1dol i @s ﬂlaﬂertrhy Ifom@éédumbfosmm ladden | drei BLime nf asbdntd ya of

e upper docls SCeaioChRCH 3RE-3, LD, il ny AL PSR,
the finer scrRARiESSEddy &filhend ofkaidcr e,en theClfine screen assembly
and the second duct for feeding solids laden drilling
fluid to the finer screen assembly characterised in that
20 a weir is located between the first duct and second duct,
such that in use when a pond of scalped solids laden
drilling fluid forms on the fine screen assembly of the
upper deck excess scalped solids laden drilling fluid
passes from the first duct over the weir into the second
25 duct and on to the feed end of the finer screen assembly
of the lower screen deck.

Preferably, the first duct has a first duct opening
and second duct has a second duct opening, the first and
second duct openings being substantially planar with the

30 flow tray. Alternatively, the first and second duct
openings are below the plane of the flow tray.
Preferably, the weir height is set to allow a beach
length of between 100mm and 500mm and most preferably



Preferably, the first duct has a first duct opening and second duct has a
second duct opening, the first and second duct openings being substantially
planar with the 30 flowtray. Alternatively, the first and second duct
openi ngs are below the plane of the flowtray. Preferably, the weir height
is set to allow a beach length of betwee®63X00nmm and 500mm and nost
preferably - 16- 300mm on the discharge end of the upper screens.

Advant ageously, the weir height is adjustable, preferably to allow a beach
| engt h of between Orm and | m and nost preferably between 200mm and 500mm
5Advant ageousP§Ommhe ofei thes alisschanes arendl | 9f pl thar wephrt heciieewst.r ay .

L Rl L S o
and/ or steps ta mdilloodsa abedShsédengtth iaf dogtwéen eOmmnt anid | Inweahdomoset out
herein. * * *preferably between 200mm and 500mm.

5 Advantageously, the weir is also substantially
planar with the flow tray. Preferably, the weir is below
the level of the flow tray.

This aspect of the present invention may have some
or all of the other features and/or steps in methods as

10 set out in any statement of invention set out herein.

* Kk ok
The present invention also provides a method for
separating solids from solids laden drilling fluid using
a shale shaker comprising a basket having a flow tray

15 with at least first and second duct openings, at least
first and second ducts, at least one first screen deck
and at least one second screen deck, the method
comprising the steps of flowing solids laden drilling
fluid over the flow tray, through the at least first and

20 second duct openings into the at least first and second
ducts, the at least one first duct directing solids laden
drilling fluid to the at least one first screen deck and
the at least one second duct directing solids laden
drilling fluid to the second screen deck.

25 The present invention also provides a shale shaker
for separating solids from solids laden drilling f£luid,
the shale shaker comprising a basket having a scalping
screen deck, at least one first screen deck and at least
one second screen deck, wherein the basket further

30 comprises a flow tray arranged between the scalping
screen deck and the at least one first screen deck, and a
plurality of first ducts and a plurality of second ducts,
the plurality of first ducts for directing solids laden



The present invention also provides a nethod for separating solids from
solids laden drilling fluid using a shale shaker conprising a basket having
a flowtray 15 with at least first and second duct openings, at |east first
and second ducts, at |east one first screen deck and at |east one second
screen deck, the nethod conprising the si®eps of flow ng solids | aden

drilling fluid over the flow tray, through the at least first and 20 second
duct openings into the at least first and second ducts, the at |east one
first duct directing solids laden drilling fluid to the at |east one first

screen deck ahdillhmaatflwiatttonthseabndedstt otier efitnsty soteats dexlerand
drilling fluiqg to the second screen_deck. 25The present.invention also
provi des a sf%ee sﬁf“é’l{b‘f I?Q"D‘}ras%p‘% anﬁ @e%%r‘fa‘g“??% %’E)I‘is’o‘ée?‘é’d‘é% %ﬁf’r?ﬁ ng
fluid, the shalders B iGRIEIWIdEA HRs kicdity istraers Gddk.ng screen deck,
at | east one first screen deck and at | east one second _screen deck, wherein

the basket furthePZRFeXaRY sedhg 1Lyt ithpYar haggedt neisasthh PRE F2¥9i ng

screen deck ayubdiigy athdf@st 9HA G IGts v &P desil rilasip? Rl Yaald ttyré(}t
first ducts and a plurality of second ducts, thecEFurall y of first ducts

for directinglsgidalld afieam -a 12loged| [poritian dodosing REf edbe RS r st
o e MBI Al BUBLASRCORIG S G St
allowing solids laden drilling mud to flow therethrough.
Preferably, the gate opening is arranged upstream of the
10 plurality of first and second ducts, such that no or only
a little solids laden drilling fluid would reach the
pPlurality of first and second ducts.
Advantageously, the Dbasket further comprises a
screened fluid flow tray arranged under the at least one
15 first screen deck, the screened fluid flow tray having a
selector opening therein and a selector gate valve for
selectively opening and closing the selector opening to
selectively allow screened drilling fluid to flow
therethrough on to the at least one second screen deck.
20 The present invention also provides a shale shaker
for separating solids from solids laden drilling f£fluid,
the shale shaker comprising a base, a basket isolated
from the base, the basket comprising a scalping deck, at
least one first deck and at least one second deck, the at
25 least one first deck having a feed end and a solids
discharge end, a trough arranged in the basket at the
discharge end of the at 1least one first deck and a
diverter plate for selectively inhibiting and allowing
solids discharged from the discharge end of the at least
30 one first deck into the trough.
Preferably, the shale shaker further comprises a
flexible duct leading from the trough into a sump

arranged beneath the basket for collecting screened



Preferably, the flow tray has at | east one gate 5 opening therein and a
gate valve conprising a gate tray slideable froma cl osed position closing
of f the gate opening to an open position opening the gate opening allow ng
solids laden drilling nmud to flow therethrough. Preferably, the gate
opening is arranged upstreamof the 10-pl8rality of first and second ducts,
such that no or only a little solids laden drilling fluid would reach the
plurality of first and second ducts. Advant ageously, the basket
further conprises_a screened fluid flow tray arranged under the at | east
one 15 first d&iddinge€ékuidne screened fluid flow tray having a sel ector
openi ng therein an e S dyvely_o I a
closing the selectgPéo eﬁ%ﬁgpgogggﬁgéﬁkéeléféTlg&ﬁ%@f%%he @%Q?P%%g%gfuid
to fl ow t her esbpaughing tsolidsatladerst dricl sigopndElaciidewiddck a 28hale
present inventj al so_,provides a _shal e shaker. for separating solids from
sol i ds |aden %ir‘lgFFth it D ghadp, Eﬁﬁﬁﬁrsh‘%"f{'@r’tso‘rﬂﬁi & aiebasae,Lﬁsg§§ket

i sol at ed 5romisbkabede frohe theaskaise,0nflid Bakkdt S6amPrIgingck, sahlpeagt one
first deck ang aE | east one second deck, the at 25 | east one_first deck
having a feed98flt HFYIRGF i ASadPiRFasfFestd, atti8agh Qveankeestnderk
basket at thendvSagariesenden! ddiemiiyl Cafd QRC fddst daek Adbiy digyek! er
plate for selectively inhibiting and allow ng solids discharged fromthe

di schar ge endhd¥Vinge agtfingseczeepnscreen arswbIvo the @toulgast one
Preferably, t a h . furt qui Lbl g adi.ng from
the trough in?grggsgﬁgﬁaﬁggaaédabgﬁgﬁgh t éﬁﬁ£§€e%$$%¢pc§ gg@%Fﬁ% g%?éened
- 18- dr19ling ftreugh arrangfide jor eteeit bankeht adn thles cliwchaxtes endeblfod

for separatin olids,laden drillking, fluid with a shal e shaker, the shale
shaker Iocorrpr i gllurglg at b%?%?ga Pisk f'r'gti s‘% cgﬁ eanar dt aﬁgeﬁisﬁ, Ff]??et%agﬁgt
conpri si ng a medhpdngcsivpki sitwdg Notie SGHEPNY oFC I FaBwidly | edltidenelhbest
deck having a_screen assqﬂbl and at_| east one second deck having a fine
screen scr eendﬁ%igﬁﬁgy,mf e‘%‘c [FRasth8nesF2IRINY e SCHRRR nd2%IPcedodhbSand a
solids di schapgesend. &Qe2 t i@agh s%rarl?l@\%d ideddin basket 861188 d%aaaﬁr ge

end of the at |east one first deck and a diverter plate the netho
conpri sihy t hdrildprgoflpidwpragsinpi dhroughn the |s9aipingl deck ote hethe

scal pi ng scregpyLakJa sl PAESIHAY OYET 168 +SCAlPT BY-S6" el ANH §Qkids

| aden
sized solids passing over the screen assembly into the

trough guided by the diverter plate into the trough.
Preferably, the method further comprises the step of
20 flowing the sized solids from the trough into a sump
under the basket, the sump also collecting screened
drilling fluid screened by the fine mesh screens of the
at least one second screen deck. Advantageously, flowing
of the sized solids is facilitated by a jet of drilling
25 £luid.
This aspect of the present invention may have some
or all of the other features and/or steps in methods as

set out in any statement of invention set out herein.

30



15 drilling fluid passing through the scal ping deck to the screen assenbly
of the at least one first screen deck sized solids passing over the screen
assenbly into the trough guided by the diverter plate into the trough.
Preferably, the nmethod further conprises the step of 20 flowi ng the sized
solids fromthe trough into a sunp underldfe basket, the sunp al so
collecting screened drilling fluid screened by the fine nesh screens of the
at | east one second screen deck. Advantageously, flow ng of the sized
solids is facilitated by a jet of drilling 25fl uid. Thi s aspect of
the present inventicon argethiaue woter srardingfof hehetpreesdreat imesn il or
steps in metho as set oyl i_n a stateenment of invention Sﬁ% o%t reln
lo re

- 19- %fQ%ﬁtQT nE&¥st %dpﬁgeof e"B¥efent SFAR @rence

wi 'l now be nitempahysaly draweagy e.id eHilsh:acconpanying draw ngs, in
whi ch: Figure 1 shows a perspective view of an apparatus 5 for separating
solids fromsoli d?’i%’d’@n 13y ighawsy AuBerspectivey giiqy Kaf| an, apRpFatus

Cross-segtiongly %g/ls%dlqis aﬁa?fp%ﬁtdgs Tefers @RaANALINYY mtfdd Si zi ng
solids fromsolids | aden illin the apparatus conprising a base and

a basket; 10Fi gur #izRres 2h &ad a\n%wi@f crnéstragra§f-°9ﬁémqh¢nﬁtgm /Y Wit h
sCreen asse de v, i | a
e e3n! MRl Akius for’! Ulfratidy dafll% MGHE | Dotk il

basket of a I n accor e present Tnvention; Figure
3A is an enl arcjddlsyi éadeh pdrilbing hewldaskthe apparatus comprising a
base and a basket;
10 Figure 2B is an end view of the basket shown in
Figure 2A with screen assemblies therein;

Figure 3 is a side view in section of a basket of a
shale shaker in accordance with the present invention;

Figure 3A is an enlarged view of part of the basket

15 shown in Figure 3, with parts in a first mode of
operation;

Figure 3B is an enlarged view of part of the basket
shown in Figure 3 with parts in a second mode of
operation;

20 Figure 3C is an end view of the basket shown in
Figure 3 with screen assemblies therein;

Figure 4 is a perspective view of a part of the
basket shown in Figure 3A with hidden parts shown, in the
first mode of operation indicating direction of flow of

25 solids laden drilling mud to an upper primary screen
deck’;

Figure 5 is a perspective view of a part of the
basket shown in Figure 3A, with hidden parts shown, in
the first mode of operation indicating direction of flow

30 of solids laden drilling mud to a lower primary screen
deck;

Figure 6A is an enlarged view in cross section of a

solids diverter apparatus of the basket shown in Figure



15 shown in Figure 3, with parts in a first node of operation; Fi gure
3B is an enlarged view of part of the basket shown in Figure 3 wth parts
in a second node of operation; 20Figure 3Cis an end view of the basket
shown in Figure 3 with screen assenblies therein; Figure 4 is a
perspective view of a part of the basket28hown in Figure 3A with hidden
parts shown, in the first node of operation indicating direction of flow of
25 solids laden drilling nud to an upper prinmary screen deck; Fi gure
5 is a perspective view of a part of the basket shown in Figure 3A, wth

hi dden parts ShowR, the Eazsti medenpfeoperapientii on indicating direction of

flow 30 of solids drdd 14 ng oywer. prj y tgen deck;, - 20-
3, inthe first nogggggeoggwa%kﬁﬁmgnigraebi3§ngégnﬁ% 3§Eé§§a9§g§r$F§W of
a solids di verpprrappar atfuthef haskediasiteiwrs howrFiguie 9B eid, the iskeonecond
node of operatigg;ﬁgFi ure.7 is an end view in section of a shal e shaker

S

conpri sing th&° t OBREAF PR/ Fi gure 3, showing details of a solids

diverter BpparatusFigide 7 is an EndUkGeW ifh BetitddnVb@WaOknhhe shaker
Ut E2m529233g7t%2r%ggiiéngﬂgéiSﬁﬁw¥i§ﬁég 3?”§hgkgg§ndgigais

of a solids diverter apparatus; and
Figure 8 is a side view of the shale shaker shown in
Figure 7 arranged over a sump, with some hidden parts

10 shown.

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.
the shale shaker H comprises a base D having an open
15 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 is arranged on top of the basket B. The
vibratory apparatus E comprises an electric or hydraulic
20 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
and fixed thereto in rails (not shown) so that the motion
25 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
F at a feed end of the apparatus. The motion induced in
the screen assemblies Al-A4 facilitates separation of
30 solids from drilling mud. Screened drilling mud passes
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



10shown. Figure 1 shows an apparatus for separating solids froma solids
| aden drilling nud, generally referred to as a shale shaker and identified
herein by reference H the shal e shaker H conprises a base D having an open
15 bottom R arranged above a collection receptacle (not shown) for
receiving screen drilling nmud. A basket B +s arranged on springs C on the
base D. A vibratory apparatus E is arranged on top of the basket B. The
vi bratory apparatus E conprises an electric or hydraulic 20 notor M
rotating of fset clunp weights hidden within casing S, which induce a notion
in the basketamd Amntpper, shipr ndittk, ovwertheddl eubhingswetransten
assenbl i es AI ra{__ﬁ\ §°€S cc;i‘gr)anged in the basket D and fixed thereto in
rails (not s R 378 hilt [

F:Lgures 2A and 2B show a shale shaker 10 having a

base 20 and a basket 30 arranged thereon on springs (not
5 shown) . The basket 30 comprising a scalping deck 11, an
upper primary deck 12 and a lower primary deck 13. The
upper primary deck 12 has a left-hand side 12a and a
right-hand side 12b. The lower primary deck has a left-
hand side 13a and a right-hand side 13b. Solids laden
10 drilling fluid is introduced to a feed end of the shale
shaker 14 from a feeder (not shown) on to a scalping
screen 15 arranged in C-shaped channels 16 of the
scalping deck 11. An expandable pneumatic bladder 17 is
arranged in a top part of the C-shaped channels 16 to
15 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
large particles from passing though on to the primary
20 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
one degree from horizontal, although the scalping screen
15 and scalping deck 11 may be arranged horizontally,
25 slightly downhill or at a slightly greater uphill angle.
Vibratory apparatus 1l6a fixed to the basket 30 induces
motion <therein. The motion facilitates separation of
large solids from the solids laden drilling mud and
induces movement in the large solids along the scalping
30 screen 15 from the feed end 14 to the discharge end 19 of
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



25 induced in the basket is transferred to the screen assenblies A, A2,

A3, A4. Solids laden drilling fluid is fed on to the screen assenblies

Al- A4 froma feed chanber F at a feed end of the apparatus. The notion

i nduced in the screen assenblies Al-A4 facilitates separation of 30 solids
fromdrilling mud. Screened drilling nmd2@asses through the screen
assenblies into the collection receptacle (not shown) and solids clinb

al ong the screen assenblies Al-A4 to a discharge end P of the shal e shaker
- 21 - and into a skip, ditch or other cuttings transfer apparatus (not
shown) . whighr p3ssasathroggbhsheasshapénghsrerer0lhafrddsaobade 20 and

a basket 30 akfigpgeg-1hermon, ABAP d S {0tn2 SDgNEs Teshasket 139 ,g
ec 32 and a | ower pFinary

conprising a scal pi ng deck 11, an upper prinmary
deck 13. The @ppad peri ktheyfdedkehd Rdsof sefreenandsemtid iéBa22adaad 22b

- hand %88 B ol Uty AL 085K 1 s SR e
end of thg sh&he feakeleni¥ dff thed Preiadialy (dedk StdWe) Pa8tafnathealspilads
soreen 1o v gaaed, L shapeg chemeks 4o of 1le, sealpin Serk Lo
channels 16 t@rilling fluid rises beyond the height of the weir 23,

solids laden drilling fluid passes thereover into a duct

23 and on to screen assemblies 25a and 25b in the lower

10 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
in a closed position to run the shale shaker in a

15 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 parallel to the duct 24.
However, duct 28 leads to the bottom of the basket and

20 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 other conveying
apparatus for conveying the solids for further processing

25 or re-use.

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

30 shale shaker thus zruns in a series mode. In this
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



15 clanp the scal ping screen 15 therein. Alternatively, a wedge may be used
to secure the scal ping screen 15 in the C shaped channels 16. The scal pi ng
screen 15 conprises a screen 18 having relatively |arge openings for
inhibiting |arge particles from passing though on to the primary 20 decks,
but allow ng sonme solids and drilling-m28+herethrough. The scal pi ng deck
11 and the screen 15 thereon is arranged at an uphill tilt of approximtely
one degree from horizontal, although the scal ping screen 15 and scal pi ng
deck 11 may be arranged horizontally, 25 slightly downhill or at a slightly
greater uphi |dcrsseglesd b’ybrﬁh@r pcapedar sdssefibhiés x@2a oande 2Askéh 3the

i nduces notion therein. facilitates aratio f ol r e solids
T the ool MRPTSARFaR 14k TLEIGHP | TRIER SEot ey a7 s R R ol ds
al ong the scaydto28) whiedn dixddwyn the fseedenrd J&rrinixh,e ﬁﬁacmrga; end

19 of the shal e shaker. The | arge solids may be cau in a dltch or. on a
conveyi ng nedie fred (1 ePf pFB€e§§§GeBr aﬁ§§ﬂb|1|’r36t éP GRSt £

solids | &den 1didyd idirddrlidhck 122 sfidd SWERES {1 OUNE ke SEAtMdEsSCr een

15 falls on to a flowtray 21 which directs the solids laden drilling fluid
to the feed @ndl 131lofofcrpmerassendenedscin dRd Pmbo| @tnenupﬁer ptnalar y

deck 12. A akran Igﬁg f n t.he C 2to
retain the \évg% I J&%I age b %ﬁﬁ’i—’ gﬁ I"?S%fg ?Ielgél %fft e s%}é'tgg roaéden
drilling fl uidkililsiesy bmy@naorhe:emngduulca‘tﬁdm ViEhes€@3sigeti e lliddemre
drilling fluid nto a 3 and. on to screen.assenblies

h
25a and 25b |unsef‘f1lsgf%2\ﬁér ecrfgmé%rﬁ Fy ’s’trggﬁ %’rz“al%’mnl'h@ssc %%?‘f‘xg% T i es

22a, 22hoand &@M&S@ﬂﬂsorﬂmﬁiﬂges)ffﬁm Fdedisdieangyl dirye32 hef sane
screen nmesh theregn. gate valve 26 in the formaqf a slideable tray,
isin a cl oséﬂ‘epo%Pf'F‘Gn ?%r?% IRk hdPe ARAKSOTYRPE¥LD 5 15ar 3| | ¥PHRES

Screened dri lddniv b2l lauddy opgh af h§k§§7r R ABSLELE eprédeasaidgldy i n
t he upper screen deck on to a flow tray and over the closed gate val ve

26. And int o usefuFo@thFcPurReSSFaral | el to the duct 24. However, duct 28

| eads to the bottgy bask 203 di gct I3 i njo o] ehi o
receptacl e (not shown 1:Ilhbigr egéz-l ?\}vg%%%l I 335 bﬁ o%g ttrlle ﬁcﬁab%% %ngi%l of
upper sdbeen shevin 18 drskdtsch@Pgerend :ﬁxajfetlshakewer Bz ebasBetk UMW and

into a skip qr_other. convec %arpgoa eactu 1flor conyve érn tJ_f}nea];solciecsli
further proces§n gsf‘g‘&' e gate VHRE may -be re raczted to

allow drilli rgdansl B@waenpﬂ:.:haryhdeekr ees. as.'henhlpnpe& Pramyy Hdrk Mihe
upper screen deck 2 be further, screen d b sse es 253 and
25b on the | &R nﬁreefté’n}tfééﬁé] e ey @ ‘gbnfslﬁh _ries
nmode. I n thigcidiiadsDfaryt deskpriaf®regds eat Qéf&e-rﬁrfd n@idécnsa gaah 4 n the
screen assenblies 25a and 25 b than the screen nesh used in screen

assenbl P8s 2xichighand Bﬁﬁpliﬁb3hvd Solids laden drilling fluid is

introduced to a feed end of the shale shaker 114 from a
feeder (not shown) on to a scalping screen 115 arranged
in C-shaped channels 116 of the scalping deck 1lll. An
expandable pneumatic bladder 117 is arranged in a top
25 part of the C-shaped channels 116 to clamp the scalping
screen 115 therein. Alternatively, a wedge may be used to
secure the scalping screen 115 in the C-shaped channels
116. The scalping screen 115 comprises at least one layer
of screen material 118, such as wire mesh having
30 relatively large openings for inhibiting large particles
from passing though on to the upper and lower primary
decks 112 and 113, but allowing some solids and drilling
mud therethrough. The scalping deck 111 and the scalping



- 23 - screened by the screen assenblies 22a and 22b in the upper screen
deck 12 flows in the flowtray 27 and into a duct 29, which directs the
screened drilling mud on to the feed end of the screen assenblies 25a and
25b in the 5 lower screen deck 13. Sized solids fall off the discharge end
31 of upper screen deck 12 into a conveydg (not shown) to be conveyed and
m xed into a fresh batch of drilling nmud for re-circulation. These sized
solids are used to block cracks in the formati on as herei nbefore 10

descri bed. Solids discharges fromthe discharge end 32 of the | ower screen
deck 13 are cesvesped 115 a thareom eisonveyanged aftieant ouphskip fickt f wft her

processi ng or L er r i .to_FEigures 3 . 4
and 5 there |§B§%§xgﬁ%®%&g boaﬁﬁge?g%%%eo?%&ghgpglg é‘l%ér t ﬁlle %%?%t%%ﬁo
conprising a scalping decketlllSaandppealpingatdgciietillhidyabe ariranged
primary deck 113. Th er pri deck .1 has a |l eft-hapd_side 112a and
a ri ght-hand Paészgﬁﬂ hesﬁ'éﬁg&&ér idgr?ﬁﬁr?lééclé’”ll%t hﬁss&lgggﬁ'yhgﬁ&aﬁe&e
113a and 8 2Qphight -degle si devibshtod9! i dspd ki dritlelal NBikbdi ded S the
introduced to _a feed_end of the shale shaker 114 from a feeder (not shown)
on to a scal pPA§ketr 28R irdugeeamgidopn thesriped ThRaARELON faciflitates

scal pi ng deCksé%}rae@oﬁxgﬁnﬂﬂng BBeYHR! Eeohl 2fldeGoilds! §2RER20ME5911Rg2 LOP
25 part of the C-shaped channel's 116 to clanp the scal ping screen 115
therein. Altemndtians yindugesigmorapept ugedthe dergee sdiddscarbomg $hecen
115 in the C h 6 e al-pi.ng r 15 .ises_at

| east one | ay%?ggﬁgggr gg%&%&t 'Jéfgi £Fl@1§?‘8s Egﬁaaseg\%i ?gqrr%g h tﬁ%w ﬁ'gs c%& rge
relativel§ | aegd ddehi offs flox shhllbi tshakdmr gPhparldxdes sbladspassy Nhe

t hough on to the ﬁgper and |l.ower gﬁ_%ﬁgry decks 112 and 113, but allow ng
some solids aR@@PFI T hgdmitkiBrer BEHFBURT PRe 3cSPBVRYIAEC 93RS 5{F°the

scal ping - 24nowf) eendlibrtherephocesaenangedsat an vRhkk! opekhtlbns.
approxi mat el y_one degree from horizontal, although the scal gl ng screen 115

|
and scal pi ng Hgﬁks?iidﬁa}aﬁ’@“atq%ﬁéd‘%oﬂ%t%%?} Basgne| Phasuahi theor at
a slightly grgah®piRgURlidderdN €. £¥hAkaty YtépF%?‘_rlf‘_iHv? ;16 fi%fdwhechpe

basket 100 induces ndtion therein. The notion facilitates Separation o
| arge solPds Givartae the i dolidderlatian | drgliddgarflyitiuovernmvemdasedn t he

| arge solids gk . . scal pi.ng reen. 15.fr0 e feed 1 o,the
di scharge 10 g!ﬁgegié@g%glﬁhéglst%al‘%&s‘%a%é%.t{f‘%e?fbg?lgé’f’ssoﬁi%js?gcrlr%a;lié{:‘)e Eﬁﬁb’ht in
a skip, ditchdpstohbationvgytagtnaaniolnoandhasnshawd finr Fhgurpsodeaadd or

doed 1 O\ NT sOPELELLOR%s RE, 38HLS3caten dibbL dobhul o2 hofaezs
103a, 103b, 103c and 103d of a manifold 104 arranged

20 between side walls 105 and 106 of the basket 100.
Preferably, the eight duct openings 102a, 102b, 102c,

102d and 103a, 103b, 103c and 103d are located flush with

or slightly below the flow tray 121 and distribution gate

tray 101. The openings 102a, 102b, 102¢, 102d and 103a,

25 103b, 103c and 103d may be arranged vertically in the
manifold 104, with the openings 102a, 102b, 102c, 102d

and 103a, 103b, 103c and 103d each having a lower lip
substantially flush with or slightly below the
distribution gate tray 101. The solids laden drilling

30 fluid flows in approximately equal quantities through
duct openings 102a to 102d into ducts 107a to 107d and
through openings 103a to 103d into ducts 108a to 108d.
Approximately an eighth of the flow solids laden drilling



15 directs the solids laden drilling fluid over a closed distribution gate
valve in the formof a slideable tray distribution gate tray 101, and as
shown in Figures 4 and 5, through eight duct openings 102a, 102b, 102c,
102d and 103a, 103b, 103c and 103d of a manifold 104 arranged 20 between
side walls 105 and 106 of the basket 10®@5 Preferably, the eight duct

openi ngs 102a, 102b, 102c, 102d and 103a, 103b, 103c and 103d are | ocated
flush with or slightly below the flow tray 121 and distribution gate tray
101. The openings 102a, 102b, 102c, 102d and 103a, 25 103b, 103c and 103d
may be arrangiEdhickrpassésyinhot leachngenlichgl 0M02av tb 1l@do@erl rigi3a ORa,

102b, 102c, 10 103a, 3b, 10 103d h havi | | i
subst ant &l | ITHenDUFER 078 | 411 3 03B Ghetihe t6; SRR e AFEhaEgE 01
The solids | asietlLglid | 1094 2RAf L0obB, f ldl\sThargapiy BOIRisL| Vadsnladr QLRGeS

t hrough duct openings 102a to_102d into ducts 107a to 107d_and t hrough
openi ngs 103038 | ¥® o adufeed 1ene t BE 10IRFebr SRR ARt RF y tRR FERPRR of

the flowssoliglsdadenadk | 1199 packs- 1bhd AnRASITERI | THL 88 r £958EPDvd 022
to 102d and 103a to 103d. Ducts 107a and 107b lead to respective di scharge

outlets 109a dirrrhomy ohtleks glORe swrd dE09ddediseharying fs@ltdonladen feed
end of screeng. ;hA%g, ff#:‘fd“BBe 1105 Qr‘fgg&ye ?Ciﬂb%lgc BUGLS 1384C oafthlégm
C 109d, @ S

;
| ead to respective scharge outlets C an I'schargi ng soll
| aden drillingpdenii grimatyp seickedlkhd Dictsr d98a 1280 dD8bhaeneyygeerimpto mary

deck 112. Ducts .10 and 108b r jnto du 10a and .dycts, 108c d 108d
rerae i ot o qitiet 1hE0d 1nd: darhey A0 FrdehadeReanr Ante [ty Hieugh
di schar g® opedii stthakdflichgd Nsd X d < €Xh dditl Sdpi 1 Biri efBu i Seh 8ddlgH 28Dscharge

respectively of the lower primary deck 113. Drilli n_gL mud screened by
screens 122a GRAPIMDH1LAE| on pERudectheends cofis sezeentdl453p agd t123P 11 ow

tray 127 15 ancbdd avs S 2190 10ukir $ a8 didlie ftrays 126a and 126b
respectively and into fluid di scharge oOpenings 124a, 124b and 124c.

Screened drillingD#idildnmased senernpd dperierpansial2dn andbl22k ofallis d
di scharge duct{h.foéz it apyls | §c9ééﬁﬁt igzhma‘?lcf‘.féjiﬂ’ e 7£658€ £l 1.8.|.)a(¥ Zlﬂs'ge”ed

20 drilling flu so passes through opening 124c and into fl ul har ge
duct 124 whiaghil aftowsi dewins slorapnededr iselienror ugatte ntvayhe 126#p dxd (see

Fig. 8) arra bel ow t.he sket . 100. i d aden drilling.flui creen
by scr bens 12983 SRRFIONI LTI HY s gt ST aptaed R 88 O
flow tray 128241 chndi st24x¢ geSdreensel eapellliingl [fIngid | padsebr otighowgeni ng
129,10t Sup (ol Rhoun) ohugollect AN Leeanias o el ok o
is directed into a sump 157 (see Fig. 8), screened
20 drilling fluid also passes through opening 124c and into
fluid discharge duct 124e which also directs screened
drilling fluid into the sump 157 (see Fig. 8) arranged
below the basket 100.
Solids 1laden drilling fluid screen by screens 125a
25 and 125b falls through the screens 125a and 125b on to a
flow tray 128 which discharges the screened drilling
fluid through opening 129 into the sump (not shown) or
collection receptacle (not shown)
Solids screened by the screens 122a and 122b and
30 screens 125a and 125b are discharged over solids
discharge end 130 and 131 respectively and into a ditch,
skip or other solids collection or conveying apparatus.

In this “parallel” mode of operation, both upper and



30 screens 125a and 125b are discharged over solids discharge end 130 and
131 respectively and into a ditch, skip or other solids collection or
conveying apparatus. In this "parallel"” node of operation, both upper and

- 26 - lower screen decks are used to screen the sanme solids |laden drilling
fluid, which has sinply had | arge solids26enoved by the scal ping screen
115. Thus, in this parallel ode, the screen assenblies 122a, 122b and 125a
and 125b are preferably of the same type and have the sane screen nesh

t her eon. Referring to Figure 313, a "series" node of operation is
shown. D:ﬁribavéanqyﬂﬁsﬂrégclﬂlamqi@%¢@cmm'§ﬁmqemr&#simhnea5911§8b are

retracted. Th éﬁt%&gﬂ}éﬁa Qﬁﬁ1 ﬁggalons sﬁ%&&gr Ef%ggéa'kl% . The

di stribution ga tra S re rac yZactivation of
an actuator (nemosédmnby whheh sa;lengnesanéen byHr aufrhas, el eat richiser

mechani cal and b ed by a swtch ot s Q he shal e _shaker
or by renote B8 ‘E%ﬁ?iof’gﬁ %L"ﬂf c%%f‘?%‘l" 288 ?ﬁc{igﬁﬂ%at]&# a8Rd 1%%3 2and
126b are mrraaged 125D esPEChire€esabiyofof athe bidd apgpd 33hd Hwvesekset or

gate trays 126a and 126b are retracted sinultaneously along the sets of
rails 133a an83®838CE9eRPPFAL FBRTX®PRan actuator (not shown), which may be

20 pneumati c, hydrﬂ&kéfnﬁéeearrﬁﬁgﬁgpgpagl Gélaritagnnﬁxdéeffggg&%%!ohy a

switch (not shomn) on the Shale s y renote contro ma contro
room Inlshﬁbdwmﬂ|Q§StmﬂudnqmegdtetmﬂanibﬂlgandtseAeQIﬂragdte

sel ector gate S d b are [eye n_open
134. Solids Itz-i%lé ¥d:r|'%§$| ﬁgafl ui Ire gﬁeﬁﬁ%%g éi,[ ﬁgh%péﬁ?lﬁr%ﬁlon P25 ﬁ

upper dil@rtetrayay0135saadranged ﬂnf&eﬂaemdlaﬁ t tResdieepibhB2anagdté22b
on the upper cree eck 112. Scr d driJlin I ow n through t he
screens 122a g%g +?oﬁ§gﬁﬁ %ﬁg #e°oRg F+ gfi f%g L&nﬂcF Bﬁﬁﬁnaﬁ
openi ng 136 reﬂeahe@uax&otrhe (iRt acsREwsE) ecm&cﬁat ehaly aViSe 126Aedmdti&bb

over a lower diverter tray 137 on to a feed end of the screens 125a and
125b on the |BVigradligenctieekrig3or megchanical angdmayjke"agkivatedph¥ of

operation, thg SGHRRRS (@ @ﬂdw&?%rpntﬁae SHAY  SELRER Q%C'}:Qélgeﬁéﬁeused

for the flrst "cut" to renove larger solids and the screens a and 1251,
on the |bwer certepl dberdmid3conbratetoen. nBkbegtor gate trays 126a and

126b are arranged in respective sets of rails 133a and
133b. The selector gate trays 126a and 126b are retracted
simultaneously along the sets of rails 133a and 133b by
activation of an actuator (not shown), which may be
20 pneumatic, hydraulic, electric or mechanical and may be
activated by a switch (not shown) on the shale shaker or

by remote control from a control room.
In this “series” mode, the distribution gate tray
101 and selector gate trays 126a and 126b are retracted
25 revealing an opening 134. Solids 1laden drilling £luid
flows through the opening 134 over an upper diverter tray
135 and on to a feed end of the screens 122a and 122b on
the wupper screen deck 112. Screened drilling fluid
flowing through the screens 122a and 122b flows on to the
30 flow tray 127 and through an opening 136 revealed by the
retracted selector gate trays 126a and 126b over a lower
diverter tray 137 on to a feed end of the screens 125a

and 125b on the lower screen deck 113.



5 finer cut. Thus in series node, the screens 125a and 125b will be of
finer nmesh size than the screens 122a and 122b. The solids renoved by the
screens 122a and 122b are thus sized solids, which can be reused in the

screened drilling nud. The sized solids are useful for, anobngst 10 ot her
things, as Wellbore Strengthening Materi2zils to | odge or block cracks in the
walls of the wellbore as the drilling mud is circul ated. In use, a
pond of scal ped solids laden drilling fluid may formon the screens 122a

and 122b of the upper 15 primary screen deck 112. It should be noted that a
head of scal ped sdin dshisadbrenlies’| imedd |of dopetativve tipe dscreen®7)e2n

substantial ly i ine with.the head of _the n he_upper. .prd nmar creen
112. Excess sca pie%ﬂ%of’lnds ad&PTr i fFFﬁﬁnf ﬁc% \?\'In‘n]l% %5%5%3\?& flV\oleq::irtxé(h%OOA
to 200G fr om£iGghicteut’0 7o Dréemboe dlarge08410dan Girid) Ushee XdxerSserss al 2l

solids laden drjlling fluid wll flow therefrom to a feed end qf the
| ower pri mar PRfbcké2H £n thew!"ﬂ"ﬁﬁr §CEReBLGREK rﬁgrd?f- #R_9 7P t’?ﬂg‘%o?i ds
di schar gg enceigfed Rwdashals 130, sd: A AdUOMINS| slerddria. 128 SOhd dF25% €

conveyed uphill along the top surface of the screens 122a and _122b by the
vi bratory notWidd i Reufl fanele Reshefid ze2thamd theopsexeene V2BRat Y

appar at us 11@22‘g1e&§.(% il f l%ﬁ%‘??f%@%%?ﬂ%ﬁ%ﬁ St PFEsPaetive

paral | el diverter es 150 ( itted over a
trough 151 arkhus osijkedSsalifise perixth ebadi ber txgeugpdt dnl3he sscrepnred at

approxi matel y, twenty five degrees. fromhori.zontal t ildtate_di i ng
t he solids Olﬂrl\(l)ﬁ’f%e %‘ééket%%gnds%zn?% gosﬂ'f"s, ar'?e Zg-geglgfc'cﬁéogr’ rr%"gér’fgé {')r
conveyi 1@ t hetimr dthibhs paaal | deldbeeet estpeafehéhiings Matérilabyertd he

trough 151 preferabl en the shale shaker js in_the pargl)el node of
operati on. 5lii°dfﬁ‘ee %%% FHRERA Vet ¢ ep‘l'adités 1%H %é%%ﬁ%?ﬁerﬁlgb%d
with series dipMartiglg M 65 LidanhtPa installed at the end of the basket
100. The series diverter plates 152 and 152a are fitted_at the_djscharge

end of the basket IFO0UEE/di # e®Onsb| Pds FFRHPEr ditisidmp24adenardFib54Pd nt o
troughs 151 gnd;;1Plgsy TRGm0bh dent! QWrbBHAUER LGN QU 1F @and r Whi ch

have a floor 153, 153a which sl ope towards respective openings 154 "and 154a
in si ded5105 ramigna6. sresa beckudd2¢oftecshpwld Sbe andtedsfhiadach fhread

open! 195 158 kil UL il RSP AR 2 a0 1,
and 159a (only07AxD subwrban thlzel Isunin chiameeristh Sthertiedd 6af | €k i pend semp 157
beneat n the B3skeloD el et ally P! Bl 0l | S5 flSSnRLFL Y 1180
drilling fluid will pass over weirs 200A to 200G from
20 ducts 107A-D into ducts 108A-D and thus excess scalped
solids laden drilling fluid will flow therefrom on to a
feed end of the lower primary deck 113.
Figure 6A shows in cross-section the solids
discharge end of the basket 100, taken through side 112a.
25 Solids are conveyed uphill along the top surface of the
screens 1l22a and 122b by the vibratory motion induced in
the screens 122a and 122b by the vibratory apparatus 116.
The solids fall from screens 122a and 122b on to
respective parallel diverter plates 150 (only side 1ll2a
30 shown) fitted over a trough 151 and trough 15la. The
parallel diverter plate 150 is angled at approximately

twenty five degrees from horizontal +to facilitate

directing the solids out of the basket and into a skip,



20 screen deck 113 fall into the skip, ditch or other solids conveying
apparatus to be di sposed of or further processed form construction or

i ndustrial use. Thus the solids sized between the scal pi ng deck and the
upper primary screen are returned into the screened drilling 25 nmud in the
sunp 157 to be re-circulated in a wellbo28- The fl ow of solids through the
troughs 151 and 151a is facilitated by fully screened drilling fluid jetted
through jetting nozzles 160 and 160a respectively. The jetting nozzles are
connected to drilling mud supply 30 hoses (not shown) and a punp (not
shown). Jetti AgtabzARsmeans HKor acopvprdngdethe nsphddsunTheapasiad 18156

after the flexi ct i 11156 to. {1 f o] i ds.igat o

t he sunp 1157?&5_9_&?_5%! CE%?:{&/% 1&38 sh?ﬁﬁe %h%%gdr féo‘r?élgepgfr?gti %Eggéh d%s rom
solids | aden dreferagly| when tthe shalle shelksr compin sthg pakalitelDpnoda
basket (100) igolated fromthe base (D), the 5 basket (100) conprising a
scal pi ng deck°?1ﬁgffa5ﬁ°ﬂpper deck (112) and a | ower deck (113), the upper

deck (1125 having Rigeed &Bd shuksi tldi divdirsebaplatendls érsedd ( 2ad)
arranged in the Eask t gloO) at said djischarge end of said upper deck (112)
and a di vert eFSBfarecd 183¢hf oserdesycidivertaty MIAFRF P2 dsaBdscA&Pged

fromthe dischagegiead odtthadiPRela deek tREO sadKet ' Ay, (4D . seZied
shal e shaker as clainmed in Claim1, further conprising a flexible duct

(155, 155a) | edéivagteromtabes 152t radyH 52 Bre fotteduap bheadgeghbageat h
the basket (19%21 ber fﬁg' h,ggae @g@fdﬁ.f@e&izdéwwﬂiéé ng m 3 réeﬁgah.?Z?haker
alm or urt ?e CF a

as clainmed in , er conprising a novea osure p e
(150) fot0i nhahdt i¥RRK0 isndlol dsrdughharEld famam 1Hdadi sthear gelents off 1ble

sprer deck (ERLobRC cBf, S04 S 1fe AuRiohe S, BRastonBsl '

(100). 25 153a which slope towards respective openings 154 and 154a

in sides 105 and 106. Flexible duct connectors 155 and

155a lead from openings 154 and 154a respectively to sump

15 channels 156 and 156a in a base 158. He basket 100 is

isolated from the base 158 on four springs 159 and 159a

(only two shown). The sump channels 156 and 156a led into

sump 157 beneath the basket 100. The generally smaller

solids discharging from discharge end 131 of the lower

20 screen deck 113 fall into the skip, ditch or other solids

conveying apparatus to be disposed of or further

processed form construction or industrial use. Thus the

solids sized between the scalping deck and the upper

primary screen are returned into the screened drilling

25 mud in the sump 157 to be re-circulated in a wellbore.

The flow of solids through the troughs 151 and 15l1la is

facilitated by fully screened drilling f£fluid jetted

through jetting nozzles 160 and 160a respectively. The

jetting nozzles are connected to drilling mud supply

30 hoses (not shown) and a pump (not shown). Jetting nozzles

1162 are also provided in the sump channels 1156 after

the flexible duct coupling 11156 to facilitate flow of
solids into the sump 1157.



5. A shale shaker as clained in Caim3, wherein said diverter plate (150)
is renovable fromthe basket (100). - 30- 6. A nethod for separating
solids laden drilling fluid with a shal e shaker, the shal e shaker
conprising a base (D), a basket (100) isolated fromthe base (D), the
basket (100) conprising a scal ping deck 29141) having a 5 scal ping screen
(115), an upper deck (112) having a screen assenbly (122a, 122b) and a | ower
deck (113) having a fine screen assenbly (125a, 125b), the upper deck (112)
having a feed end and a solids discharge end, a trough (151) arranged in

t he basket (TIR®IM& said discharge end 10 of said upper deck (112) and a

diverter plate (151) the net.haod conprising the.steps of,flaw ng j
| aden drilli r‘.i"g' nmu oﬁh?get hsehagkc%rf p%ﬁr Nag %’ﬁaf’ﬂ%) ﬁoalrlgdes sgylogs %gisisc?srslg
over sai d scagidiy &ei¥eind 1ib)idndthel sHalkadhaker |ddmpyifdihigd pdssseng

t hrough the scal ping deck (11 to 15 gaid screen assenpl 122a, 122b) of
sai d upper sctPden aeclkaf]iﬁé) ,(1])sqoz>ed"§8 AEedaEEPRg %R@%ﬁ(ﬂ zlaiieentzh‘2
assenbl y 5( 12Znskedb) (1060 sahfrikoHgh a( lddigiitiglededy and) di \wy tigspdat at e

(151). 207. A nethod in accordance with claim®6, further conprising the

step of repl &aky (We2Xi odt ar lsware dado) (W3h, atbrospperpidack (599) to
I nhibit soli i %m.Qagéb 9 drf¥ Cars@! 4 AU (é-.@%haz?%%- ?ﬁ\drf?tahogréﬁbh

accordance with clfaim 6, further conprising the step | ow ng the Sized
solids from s@i5d)t rammpndeidb1lin | bhe haskep (AQO) =& ddiabldisqhizd@e end d

sunp al so col |ecting screened dri/lling flui [ i d fde h
screen (125a,°f§5so31%fu§%|eﬁ ﬁg\ﬁgr (slé'r enaréfgd%céit’%%g%g %\ia%% 9322 rr%ﬁod in
accor danoe Wifldeiditiatihg WHixweiof fdoMidyd diwmecksdrgst st omlSthdirdigdhddmpe
trough (151) I O N5 Yo" del el S0 kil Sasthyl 1119 Thuidh

2. A shale shaker as claimed in Claim 1, further
comprising a flexible duct (155,155a) leading from said

15 trough (151) into a sump arranged beneath the basket
(100) for collecting screened drilling fluid.

3. A shale shaker as claimed in Claim 1 or 2, further
comprising a moveable closure plate (150) for inhibiting

20 solids discharged from the discharge end of the upper
deck (112) into said trough (151).

4. A shale shaker as claimed in Claim 3, wherein said

closure plate (150) is removable from the basket (100).
25

5. A shale shaker as claimed in Claim 3, wherein said

diverter plate (150) is removable from the basket (100).
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6. A method for separating solids laden drilling f£fluid
with a shale shaker, the shale shaker comprising a base
(D), a basket (100) isolated from the base (D), the
basket (100) comprising a scalping deck (111) having a
scalping screen (115), an upper deck (112) having a
screen assembly (122a,122b) and a lower deck (113) having
a fine screen assembly (125a,125b), the upper deck (112)
having a feed end and a solids discharge end, a trough
(151) arranged in the basket (100) at said discharge end
of said upper deck (112) and a diverter plate (151) the
method comprising the steps of flowing solids laden
drilling mud on to the scalping screen (115) large solids
passing over said scalping screen (115) and solids laden
drilling fluid passing through the scalping deck (111l) to
said screen assembly (122a,122b) of said upper screen
deck (112), sized solids passing over said screen
assembly (122a,122b) into said trough (151) guided by
said diverter plate (151).

7. A method in accordance with c¢laim 6, further
comprising the step of replacing the diverter plate (150)
with a closure plate (152) to inhibit solids from passing

into said trough (151).

8. A method in accordance with c¢laim 6, further
comprising the step of flowing the sized solids from said
trough (151) into a sump under said basket (100), said
sump also collecting screened drilling fluid screened by
said fine mesh screen (125a,125b) of said lower screen

deck (113).



- 31 -

9. A method in accordance with Claim 8, wherein flow of
the sized solids through the trough (151) into the sump
is facilitated by a jet of drilling f£fluid.



