- 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 at us and Met hod for Separating Soij]ir ds froma Solids Laden Drilling
Fl uid" 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 pPPARASYSt AND MEXHUB! FORS SEPARATENR: SOTADE EROMOAL SOLIDS! ati on
and Simlar Materital™ 1 ncorpora y fLr C Beinfor all it
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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 optinmally. The density of the drilligg nud affects the rate of
penetration of the drill bit. By - 2 - “adjusting the density of the
drilling nmud, the rate of penetration changes at the possible detriment of
col | apsing the borehole. The drilling nmud may al so carry lost circul ation

mat eri al s f or adaduptangpdihsusdersitynofofthe tdeibbintomed, THheacratey off t he
drilling nud . adj accordi to_the. e of formatjon rata
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the solids laden drilling nud. This is at |east gartl _achieved with a
vibratory 15 8834pked, acsgrding tRoddesHame sphkEpsmabien ostgata being

5, 265, 730, V\mgﬁiﬁéag%ﬂ%d@p 9%é633:§11fﬂé N&fuq contains. inter alia
processi ngequi prment suchascentri f ugesand hydrocycl ones may be used to
furt her cl eanexpengiveosynthetic 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 1least 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
processing 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 _dﬁposed of inalandfill site or by
dunping at sea in the environnent from which the solids cane.

Alternatively, the solids my be used as a nmaterial in the construction
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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 c¢limb 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



General ly, a vibratory nechanisminducing a circular vibration will tend to
throw solids fromthe screen into the air in randomdirections. A vibratory
mechani sm 30 i nducing an elliptical notion will induce the solids to nove
in a direction of the |Iongest chord of the ellipse. A shale shaker having a
vi bratory nechani sminducing a very thingellipse is known as a |linear shale
shaker and induces fast novenent of soliés al ong the screen, 35 although
the screen tends to suffer fast degradation due - 4- to sudden

decel eration of the solids as they neet the screen. The screens are
general |y of &Re p¥ddspp dppederassrnstafi pthandodids ensi they. Bage the
hook-strip tygeraknscreen conprises several rectangular |ayers of mesh in a
sandwi ch, usually conprising one or two |ayers of fine grade nesh and a
supporting nesh hatPRgSFEPERF REShIRBPESLANJCReabPrePLfghlige tiPre: TSk ayers

of nmesh are | stiegfl;ahn8apbestdfisiOnedge by a strip which is in the form of
an el ongate hook. %ﬁ use, he el ongate hook is hooked on to a tensioning
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of the 15 bas(lggrtn of the shaker ver i/\,hl ch thrg' Ifgaﬁyers of .nesh are d
tensi oned. An“SURFHPE"GF R OF y F¥ ol AGR2NOF | gE3ge fpesh and a
GB- A- 1, 526, 668up§hetsugpcméShng lraa&lngmy.ahrgepr ovéskd MIés oranrcEphéaedeby a
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conprising a rectandul ar_angl'e’Iron ranre a ere
screen is thefleviser aaFanged @kinmneachaisideareofingedhalen $haker. ofhe

shal e shaker. spg18xagaked! PhsthyPe ‘&fon@‘:‘:&%%'& | Sy di E%Q?s‘éﬁ | het  of

GB- A-1,578,948 and an exanple of a shal e Shaker suitab recel ving the
pre-tensi onedW?B%%é?‘éeﬁ?“l@‘tﬁ scVBieR irpncRahong) Aherolengbh mHbbm

associ atesl W bask8e! 8£shileershdibed habver 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
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



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 latter type of blinding is known as near-sized particle
blinding. A - 5- nunber of solutions have been proposed to tackle this
probl em such as disclosed in GB-A-1,526 663 in which a screen assenbly
using two | ayers of screening material ith a sandwich and allow ng the

| ayers of screening material 5 to nove independently to dislodge any near
sized particles | odged in one of the screens. It is advantageous to
use fine-neshmohbex t ofs daldtidres haveg Soedn paoboskds, td otaekdepl €hid a
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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 oil 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 1lost, 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 likelihood of the cracks

propagating. It is beneficial to recover these sized



25 pressure in the drilling fluid in the wellbore may drop, which could
cause col |l apse of the well bore. Accordingly, Wellbore Strengthening
Materials may be added to circulated drilling fluid. The Wl |l bore
Strengthening Materials conprise sized particles. Wien the drilling 30
fluid is circulated around the wellbore wall with cracks therein, the sized
particles wedge thenselves in the cracks, which reduces the |ikelihood of
the cracks propagating. It is beneficial to recover these sized - 6-
particles and reuse themin circulated drilling mud. Shale shakers have

t hus been nodPRFE#clessiardsqqups | fhem | 48 |aikgnlated | dyrifliling ®udh a

shal e shaker gfia8LSGhaReds have Ntned “Blef Vnoadsi BRIt L s 5i& €50 PLagOlhds

solids laden drilling fluid. Such a shale shaker is
disclosed in USSN 12/490,492. A range of sizes of solids

5 can be extracted using such a shale shaker and re-
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



5 can be extracted using such a shale shaker and re- <circulated as
drilling fluid particles such drilling nuds, Wellbore Strengthening
Material in fresh It is desirable to retain sone snmall as barites that are
often found in and thus the fine screens are preferably 10 not too fine as

to screen the barites fromthe dilling nud. According to the present
invention, there is provided a shal e shdker for separating solids from
solids laden drilling fluid, the shal e shaker conprising a 15 basket havi ng

a first screen assenbly in an upper screen deck and a second screen
assenbly i n £rdomethscfiehddethat tihte paskeissksrtdarel teapingi hgsa sHowm tray

for feeding lids.laden drillin luid . to a first duct . and a second duct,
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a plurality erosessed RittedpRAFngevedr Fhasi Heer hdepdsd ter didifieringden

drillingsfl uigad Ah?3dmasentiediape) 2188 RFHAR P rdiocttipaitad the
solids laden"drilling fluid on to the second screen assenbly

Preferably, the first duct has a first duct opening
arranged between the plurality of second duct openings of
the second duct. Advantageously, the shale shaker further
comprises a further first duct opening, the first duct

10 opening and further first duct opening interleaved with
the plurality of second duct openings of the second duct.
Advantageously, the shale shaker further comprises a
multiplicity of first ducts each having a duct opening
wherein the multiplicity of first duct 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 1least 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 1laden drilling £luid
flows along the flow tray in a flow direction, the

30 pPlurality 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.



The VSM Mul ti Si zer and PCT Publication No. WO 2010/ 150020 shows an overfl ow
weir as a nethod of inducing parallel flow through the shaker. GB

Publ i cation 30 No. 2 055 597 shows as a nethod of increasing throughput,
di stributing the flow over two screening decks on different levels to
enabl e simul taneous processing. A shale ghakers function is to renove the
solids - 7 - fromthe fluid that it processes and testing has shown that
due to these solids the above nethod of splitting the flow can lead to
differing properties of fluid being processed by either level. This then

| eads to differinghdvanbageansdy ef thei fdowestzayl hassadifielesh ienl and a
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perpendi cularly to the flow direction.

15 aggressive which wear screening material out quickly. It
is advantageous for the screen assemblies to wear evenly,
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



- 8- Advant ageously, the flowtray has a feed end and a di scharge
end, the first and second duct openings arranged at the discharge end of
the flowtray. Preferably, the flowtray has a floor and at | east one of 5
the first and second duct openings is planar with the floor of the flow
tray. Advantageously, the other of the fjrst and second ducts has a duct
opening planar with a floor of the flow%tray. The solids |aden drilling
fluid thus does not pass over a weir and the solids |aden 10 drilling fluid
is split across the first and second screen decks with an even consi stency.
An overfl ow fpasitaiameidldsainds the gatteniopermimgg fl uid and | ow density solids

and the fluid left_i behi.nd t he ir,tends contai n .high density. solids,
o oh Cend 1o be GRAEsehIY O BakkoE SR tRefodonptaan /4 TEtRing out
qui ckly. It iscrsbrdaaecssrf oecbeifgl QCRAIPANY iRirdeh WsH LaidNing SO

that all screens can be changed at one_tine, which reduces downtine of the
shal e shaker 13%3§ cfobids fremdgeidogediAsg iladem G lgmd Fluid FH6P
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l'ids |aden dril.li fluidt f _the at first deck
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tray hagoat |Rasderdfedd) coPPRay NBet Hgedi widhd al BRredny hdviimy gatfinat ve
conprising a gate tray slideable from cl osed Positlon Qlosing.offlthglgate
openi ng to acut point for further grading of solids in solids lade
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



- 9- position closing the gate opening. Preferably, the basket

further conprises a scal ping screen deck for receiving a scal ping screen
for renoving large solids fromsaid solids |aden drilling fluid, such 5
that in use said solids laden drilling fluid flow therefromon to said flow
tray and said | arge solids pass over salg scal ping screen. Preferably, the
basket further conprises a fourth screen deck which may run in a parallel
node with either or both of the upper and | ower 10 screen deck, or may be
used with a screen having a finer cut point for further grading of solids
in solids IadéhaaﬁiBﬁﬁ&gﬂlaﬁcblaimqﬂtége@mﬂ)Predﬂdinggﬁﬂetmidyhpasinover

the scal ping gci8eioltOs@lEef adeiSKhl: a20dwdL! €y oBhChRLA kY ! BE gt o

conprises an auger I ch™ADVEes OppEer-o
conveyi ng appandt Ushe suphea patmeten/edpcksswse aneamatzppeeors@éé‘rg deck

tus. Pr ef erab e at least one first _screen deck has
22?2;§egsf|UIEO?FB%}PE %ﬁ%re RYEF fBFrESPIeéFF% gﬁﬂtBEFBanaFﬁéngepeened

drilling $lui dhoMyanm@wi Yy, shha 2Q1fﬁ3e:4 easareeﬁ s sebeeprdaek has
a screened fluid flow tray thereunder for collecting and guiding the

screened dri| PFa§erpbly. sprbf dhafl ythewnebpblk&f tr din rthﬁwﬁﬁmgebaﬁkeFeast
one di schar geagictofar QﬁBEE&h{?ﬂaii‘f Eﬁé%&ﬁé’dgﬁ A'Aélgeééﬂwlgt Pmthe

screened fluid flowtray to a 25 sunp arrange eneath t
Preferably, the atPreferabhe, fmhstlyvﬂeén ferkhes anmwpp@essoaesnodgbk and

L T .
deck. 301 Q\dvadiscghaugéyendheamd khasttmngl i 18t arvangeddcthereursder 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



upper screen deck and the at | east one second screen deck is a | ower screen
deck, the | 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 deck has a an upper screen_deck footprint, the | ower screen
deck footprint arranged 5 whol |y beneat Hsai d upper screen deck footprint.
Preferably such that they both fit into the sane basket and cover
substantially the sane area as each other. Preferably, the basket
further conprcsesnhibibugidlidzerfiswimg dntbeattie oneohghst Pxxfreraldack has

a solids 10 disch en nd the trough is arranged thepeundey.to regceive
solids. Pref &S0l gﬁgﬁﬁ ﬁq'éiﬁf i Euﬁﬁgﬁrf r MR STH oS fe ?rét & i ﬁf‘?‘Palat ugh
it may be madAdohOMm whéFesh theeldibferidier capt Yuidlesd! 861i€s HALSS ite

Preferably, the shale shaker further conprises a sunp arranged bel ow 15 the
basket, the ®gefatthenfEdn @rPeddes@it@d into the sunp. Advant ageously,

the baskgt furtherp o 'é,n,g nke! hicN91892¢! CoRl! apgRde t OsdRler ClRAIET
drilling fluid into the trough to facilitate flow of solids therethrough.

Preferably, tceoprisiest & ukefferhangdpficet aczeen| deckl andua righydwmnd owi ng
t hrough the tfr.ouq:h i %E%F%Pned‘;'cﬁx' bkg gggéggﬁgs%gt o] %ﬂgosw.lé@&f lgxd bl e

duct prefer abllfs] eads a st de wa Ske a sunp arranged
t her ebel ow, tdeeonldedddemnd Wkickaldompmigelsha Hasfitethdned il &t eridhet{lagicet
fromthe base to inhjbit 25 vibrations passing to the base. Preferably, the

basket furth&*C6Hp @5%s a trough and a diverter plate, wherein the at
least one first saRentdj@ou’dy,a thei dashksEhaage gndEaudl ha tandghais

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 fluid are required in a drilling

operation, such as when boring a large diameter hole,



arranged thereunder, the diverter plate to guide solids 30 into the trough.
Advant ageousl y, the basket further conprises a trough and a diverter cap,
wherein the at | east one first screen deck has a solids discharge end and
the trough is arranged thereunder, the diverter cap to inhibit solids
flowing into the trough. Preferably, the;shale shaker further conprises one
of a skip and ditch, wherein the diverter cap guides solids into the one of
the skip and the ditch. SPreferably, the at |east one first screen deck
conprises a left-hand first screen deck and a right-hand first screen deck.
AdvantageouslyhlﬁhenarmaééxtOGRBrseUbﬁd driddandetkec topr fies tapoetionand
and a right- hg +R&M §epydeck. 10Advant ageously, the basket has a feed end
and a solids discharge end the at | east one first screen deck arranged at
an uphill angle frmhonatmnehy f r othd he fliead endcpéenrhe dasdegilyt 0 hhe

i ds disch d. Pre bly,.the first d second screen decks_are 15
Z?r;n;edIZf 2% %ﬁ%nggaﬁaFgég?ibgpﬁéﬁﬂn;ﬁPge%ﬁﬁdsFﬁBP e SGE§PBe8SSRAPHYSt

preferably sexas degféessind\dwatexdaquskiierkbs, baﬁﬂf@ﬁeﬂﬂmtﬂxéa@cb%eﬁg.hﬁs'[ ed
to alter the an le of the at |least one first and second screen decks.

Al'ternativel yPaEREiIat péadheqmeaondsSGRRems ASRIKY stf cEhnesckBanr she
arranged to bgcpaEhZAGt ahatBEEAE aBEY. thae %9%% SQ@EE&Pf Usggsfnbigﬁp%ses

at |east one first screen assenbly in the at |east one tirst
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.
o * *

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 lower
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



screen deck and at | east one second screen assenbly in the second screen
deck. Advantageously, the first screen 25 assenbly has screening materi al
t hereon and the second screen assenbly has screening material thereon,
wherein the screening material of the first screen assenbly is the sane as
the screening material of the second screen assenbly to provide the sane
cut point. The shale shaker 30 is nost’ k ely to be operating in parallel
node with this arrangenent. Parallel node tends to be used when | arge
volunmes of drilling fluid are required in a drilling operation, such as
when boring @auddi gehdt amkirglerhoéfficied@ieshiazle NoktEhéd, Other prdssnt

t he, first

drilling the top first tion of the well. Alternativel
screen assent qﬁ%&%ﬁxéﬁ%ﬁﬁﬁ ﬁﬁf%r?éF@ﬁﬁéﬁé&WQMﬁl?ﬁ%n§e58n iéﬁ%iﬂ%t
assenbly when sequential / series screening is required.
The use of a diverter gate is again proposed to
5 facilitate the switching of modes between parallel and
series operations. By retracting the gate in the flow
tray beneath the scalping deck, the scalped solids laden
drilling fluid flows from the scalping tray to the upper
primary deck only hence inducing series operations. By
10 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



5 has screening material thereon, wherein the screening material of the
second screen assenbly is finer than the screening material of the first
screen assenbly to provide the different cut points. The shal e shaker is
nost |likely to be operating in series node with this 10 arrangenent.
Preferably, the shale shaker further conppises a fixed base, the basket
suspended fromthe base on at |east one Spring, the basket further
conprising a vibrating apparatus for vibrating the basket and the at 15

| east one first and second screen decks arranged therein. * * In the
prior art, théhate tife goperateni niesidesomly piconiciendratectomn conttiroldgagds t o

the solids. Bgpadly, the_Larger_ and heavier lLi.d LNk, i medi ately il st
on 20 the upp‘e:frggdeécl]km%n%agﬁl ;g/b??leegsr?ﬁ’l | 87 And 14 téissB?Fas a€%°“ba|t¥\’,|ged by
the fl ow over lowerweleckont Thé hevieafliowd ewkir Dapagtent isipeett heo qeasuirki s

of these sized splids an equal flow regime may occur. If the majority of
the solids ar gh?gr FE<aRF ’t?leﬂlfﬁ‘ét%ﬁpé?f’ eIFTe8R| Pokoy FRthLSCess

the majorsty ehahh&1selidg aMk sséf&sn f ARL LAY anideNioSGHFCRi NI Fodmced
t hroughput and increased wear. Alternatively, 1f the volume of the snaller,
| i ghter sol i d§hes SaHepn t AdAChREIPoadt YR G Ihe theneveiec i smayebe dthcreased

substanti al | y,aggh® £&sHLLHO8al g 30 iQeéé'gﬁefén§9ﬁ98@igg?uﬁ&dysﬁmh

t hroughput and increased wear. = 1%- such that Screen iciencies are
mat ched, the presefhe| rpraaandn dhiventiohi salswei proyidles aanmethdd Ifppass

it when sequepi] i es gcreeni i.s required. The use of a diverter
gate i s agai ngép’)lrig%%is'lé%%o% %%l?i £ g? EFhé %’\ﬁﬁlcsrﬁ"f?g ol %ﬁ‘&?és ‘_begﬁégﬁtt
paral | el1@nd $esolatedpfraii the HRse,etthac bagkdthecgmpeising he bavphingy

beneat h t he sgal pi deck, the scal ped solids laden drilling fluid flows
fromthe scal %?ﬁ ?’%%7‘“[‘30 thé 3P r I TS delR d'm’%)e‘heﬁeggi R 8eries

operations. Bycfédfl a@sci®ly iedSadl DesSohledk IBPihg a fine screen
assembly, the upper deck being fed with scalped solids
laden drilling fluid from a feed tray, the upper screen
15 deck having a feed end and a solids discharge end,
characterised in that the upper deck comprises a first
duct for feeding scalped solids laden drilling mud to the
upper deck and a second duct for feeding and scalped
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 wupper 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 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



are guided into the rear ductwork of the shaker which is split into a
nunber of equally spaced cavities. The cavities alternate between guiding
the fluid to the primary upper deck and guiding the fluid to 15 the
secondary | ower deck. Eight cavities are shown but the nunber of cavities
can be varied, reducing the nunber woul ke the splitting function | ess
efficient whilst increasing the nunber Td nmake for a nore accurate split
in volune. 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 ther elirildsing iffinid o S€héluppancdeck amderatndesidthesnen pacomiy

feed cavity o sgcondary.feed cgvity The |nventors haye.observed that a
shal o anakar stk PERRL FRRSL0S; GPdRert THiidt) FAGSH; gRatTate FurlFS!
processes anGHeedidwidk idedi, Afhel e tHSd Qelsng¥i Sitld t€hd1 0s tdiss fdHVeredss ead

to differing properties of fluid being processed by either level. This then
| eads to di f fEAREDRIESAS dpdaT iq',‘i’é%c‘i% Binid RASIANS VS FrABUEMUt s,

30 I'n acgor daica dudh die MARERERHud RN iKY sdddnd\Ridetei ght within the
rear duct work shall be |ocated such that overflow fromthe upper deck is

elimnated and t h&reflarablabs £ifd erasrsd |samlrpd dwel ids tkrdem@ri kg such
- 14- 1t hat tﬁﬁ%%é?éﬁoése%e}:?& 'tYh&OﬁJ‘e?S?t LaLg dggk%%?_ttrh‘?a' ld NS dd oy rate

based on zero ul charge tromt ower he overil ow weir hei ght
is set to entdee flleet tvaye s fdloawhtd ydiabeotee ke filloay Soragen bel ow rat her 5

than flooding the _gscreen entjirely and losing fluid. fromth creen

di scharge, typical t%eﬁ\%'i‘# f"gy’ggf‘lgf‘ zf]ﬁ% glﬁ’fmé’oé?%sﬁor?gﬁaﬁﬁ t%’%%ach

| ength ab ar @oxpri¥ANY a base, TAe HuAANissVLEEd OProhsS @hpr ®WAsESS theret hod
for controlling_a shale shaker conprising a base, a basket 10 isqolated from
the base, thdaskstet COMPFISINGy & sESPPPARIdetRKkaVhAVIRIscRI ATRLR T Ren,

an upper deckadng #h PR AIEHUWiRN G aFd e oAaGK {9vdmany ddd
screen assenbly, the upper deck being fed with scal ped solids I"aden
drilling fluil®werondackedrprirg, a hElnppersexeern agBepddly hathag wpreed end

and a solids ] ar .char, 'seq.Fdi t C@pr i ses
a first duct sgégr% eé%?:rgq%gﬁt%gc?ag)%%s aciitahlagéiiﬁil%ypnﬁf T0 the upper
deck and5a secdicowdumxtay dfor dsidiignaansalciadpekhda disilladen fhuidd ity &1 ui d
to the |l ower deck and .a weir_20 | ocated at e feed. .en t met hod.
conpri si ng tﬁg'rﬁl%ep uck g RHaSgroR a?ﬁgg’s?ﬁled J‘Irga:erﬁid’ﬁ :E?rngtt??%r%g
form ng on tholiddscaadiasadilylirig t Aruidpetodable Hithes xaSsars Cid b1l | ds

| aden drilling flujd passing qver the ir . onto the feed end of the fine
screen assentii@ of'h?hesef?’}‘gv\él‘c&rtgéﬁm’gﬁﬁﬁmﬁre? ’ﬁﬁyia’?ﬁf‘s %f"r %n

operator to GARfilPl d1ahndhai@iedVscrdBH Yaydnliyf CHAeR & B s I8 Cin KAt

control the shaker acceleration of the shal e shaker or other controll abl e

attribuRfs, SuMeids ifedieaatfdt hetweamdihe firsedurt and Eeeanrt ugki| | i ng

fluid being 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



30 discharged fromthe | ower deck. Preferably, the weir is fornmed by
a plurality of ducts. Advantageously, the plurality of ducts are forned of

at | east one first duct feeding scalped solids laden - 15- drilling fluid
to the upper deck and at | east one second duct for feeding scal ped solids
| aden drilling fluid to the | ower deck, gg met hod conprising the steps of
excess scal ped solids laden drilling fluid passing over fromthe 5 at | east
one first duct to the second duct. Preferably, the excess scal ped
solids laden drilling fluid passes below the flow tray or at the sane |evel

as the flow t PA0mer oni gtthley alicchatge f|lowltrof. The prppent iscweenison
al so providesy véﬂé%seéﬁéiﬁr. {ReCRURL! ﬁla!ﬂghg Q%S%d'%s apket Lyglated,lrom
et “conprréin rng deck Aav P

t he base, the bas g a scalp I'ng a sdéaFping Screen
an upper decktbhawligwa 4 i beashr dengihsath|yetwnserm Dmineandeclm handngoatf | ner

screen assenb] t he per . scree eck havj a feed end and a solids

di schar ge end?¥§§e5a?¥§mﬁ?F§?e?02°g@@d?ﬂg é@g?ﬂs | aden drilling fluid to a
first duct and a spraeaftdygebusiiye fichet GQuGlr foisfegdssg %Qb%@%nkﬁgﬁﬂy
drilling fluid_to the fine_screen assenbl

) %%:nd t he second duct for feeding
sol i ds | aden BIRPRFnYithuither Fie t5aier frrbkdenthy ¥AdFadsebrlon in

that 20 a wei gnbS1bo6ft 88 PREVWEEDw! BEafi rst duct and second duct, such that
in use when a pond of scal ped solids laden drilling fluid fornms on the fine

screen assenbly of Thhe aspectdeafk theecptesentpdavenitidn Imajenhavel somg
fluid passes o] h [ o] ir.into . the second, 25.duct and
on to the feeéEe%g&ogﬁhéﬁéi%g$é§c¥§éﬁgg§§e fﬁﬁ %%ﬁ?ﬁcﬁ%rmggﬁggﬁ g8ck.
Preferabl§, thetfouttinuahyhatatehenstofiuthveptidbngsatdosechageitict has a
second duct opening, the first and second dyct openings being substantially
planar with the

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 £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



30 flow tray. Alternatively, the first and second duct openings are bel ow
the plane of the flowtray. Preferably, the weir height is set to allow a
beach I ength of between 100nm and 500mm and nost preferably - 16- 300mm on
t he di scharge end of the upper screens. Advantageously, the weir height is
adj ustabl e, preferably to allow a beaqp:ﬁfpgth of between Omm and | m and
nost preferably between 200nm and 500mm™ 5Advant ageously, the weir is also
substantially planar with the flowtray. Preferably, the weir is belowthe
| evel of the flow tray. This aspect of the present invention may have sone
or all of thelmilldmdg e2liuirdestanthher ast dpasitn omet [fhdstaschfbegetdat and any
statenent of i nvention, set out. herein. * * * The. present invention
al so provi dedPe RRIRE { u's"éﬁa‘?%t‘?%gsesco?’?cbsd‘ﬁﬁn i i‘g%lp?%‘a’e’ﬁ d?‘i’nHCP%g
fluid using aaded @rShakelg GAWIH YNGHe sddid dtdih addwow tray 15 with
at least first and second duct openings, at |least first and second ducts,
at |east one firstPreferablyockthfd EloY eddteonBagecdhd I&adencBecigateie

met hod C@NPr icHdM rig et 1d £8n Ohnbl| QWS ObdLive | BRBrUEihGT BY dded delygpr the
flow tray, through the at least first and 20 second duct “openings into the
at | east firstlisiegbdecofidotu@ sclonedatpassiomnelpsing ki dheegatr

20112 2000 S 9561 4, Sl ooy OB BBl g el GRS
second screemldesiing solids laden drilling mud to flow therethrough.
Preferably, the gate opening is arranged upstream of the
10 pPlurality 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.
Advantageously, the basket 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 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 least 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 1leading from the trough into a sump

arranged beneath the basket for collecting screened



25The present invention also provides a shale shaker for separating solids
fromsolids laden drilling fluid, the shale shaker conprising a basket
havi ng a scal ping screen deck, at |least one first screen deck and at | east
one second screen deck, wherein the basket further 30 conprises a flow tray
arranged between the scal ping screen deckoand the at | east 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 - 17- drilling fluid
to the at | east one first screen deck and the second plurality of second
ducts for dirdsilhgngofildsdl aden drilling fluid to the second screen deck.

Preferably, the fl tr at; t. one_gate 5 opepning_therein,a a
gate val ve conpri s?ir% gea%geﬁfré‘?bgsi%aggblaéﬂ??oﬁrgvg oessedaponé?ﬁoo% %cf‘j’&si ng
off the gate epparagihg asobpéds pbsdén ordElimyg tf#imight eviggheniang shlallewi ng
solids laden drilling d to flow therethrough. Preferably, the gate
opening is ar Féﬁbgﬁ’up@;‘? ezf?ha&ﬁ t fi aﬁﬁrpl S A r%"t‘z‘and aseg’éﬁ&e&uct s,

such thatsno gsolat¥dasiriht theSMdsls |alebsikdt | B8mbLikinyod! dchepshgt he

plurality of Lgéﬁthgggnzsggngcggggié screen, at least one first deck
having a screen assembly and at least one second deck
having a fine screen screen assembly, the at least one
firs£ deck having a feed end and a solids discharge end,
10 a trough arranged in the basket at the discharge end of
the at least one first deck and a diverter plate the
method comprising the steps of flowing solids 1laden
drilling mud on to the scalping screen large solids
passing over the scalping screen and solids laden
15 drilling fluid passing through the scalping deck to the
screen assembly of the at least one first screen deck
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 fluid.

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



Advant ageousl y, the basket further conprises a screened fluid flow tray
arranged under the at |east one 15 first screen deck, the screened fluid
flow tray having a sel ector opening therein and a sel ector gate val ve for
sel ectively opening and closing the selector opening to selectively allow
screened drilling fluid to flow therethrough on to the at |east one second
screen deck. 20 The present invention alsb provi des a shal e shaker for
separating solids fromsolids laden drilling fluid, the shale shaker
conprising a base, a basket isolated fromthe base, the basket conprising a
scal pi ng deck, at Fems losetdr retdeleckamdiingitof etié prnesertoinvemtioni he at
25 least one first deck haying a feed d and a _solids disc arge en a
trough arrandstf $E%fR Béﬁet’g’d‘[ ]Pﬁe“'tﬁ%gech;%e"ﬁd PHE™RLSr east Bh2
first deck angbconPabfimf dMatinddr selwtidivel y inhibiting and all ow ng
solids discharged fromthe di scharge end of the at |east 30 one first deck
into the trough. Figuns ok orshAWs fhPeBsREStVS Y19 Phealt oRRPREREVS

f 1 exi bl e gducted,cadifoy ¢ t1 £ Utk "Y1 A1 WHNEH TaR0edi Rengath the

basket for collecting screened - 18- drilling fluid. The present

i nvention al so prddglae a2hetiisod f 8tdeegaosisisgotdiongd |achamakic | YheWf | uid
with a shale aker, e ak | Si a t o} at ed
fromthe baseo,sg]t g b%éé%féggénp#gi ngé%gg%g{%¢ng%glggc "a'%g?/ ng?%g's"}sé%al %lé%
screen, at | eastidmelbident decklimgi mpdy stheecrmppaoily aothpatisliegstaone
second deck }avi ngaa fi g?eﬁ]sﬁéere.en screen assenbly, the at |east one first
deck having P¥eF¥hs %ol ids discharge end, 10 a trough arranged in

the basket at the migoharge endanf éhe atidwasif OtRef ivadkeleClshamd ain
diverter plate the nethod conprising the steps of flow ng solids |aden
drilling nud Guxse t4fe Wweth FSRPt (aEIemRb RS 9% Dassi ng over the

scal ping screen angi ;pld 05 {8dgnslgediiibld Q6 fddditd RATE NP Bdehos he
scal ping deck to the screen assenbly of the at |east one first screen deck

sized sol i ds ghess rRhakan ihaererdancs seid) ChaitRresRnt FaangARied by the
diverter plate i ”tﬂ%ﬂ% t5ugh. 3Er a}.seg@%& Jile {)&dﬁg W hee COLPELEES
gt sol1ds ug

the step of 20 flow he size romthe tr into a sunp under
t he baské&t, tdhowunpiml Figuid ed,i ngitdr epaedsdr inl i ag Flivsd swedenedf by
the fine mesh_screens of the at | east one second screen deck.

Advant ageousISPE¥ 6% g of the sized solids is facilitated by a jet of
drilling 25fluid. 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 1laden 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



Thi s aspect of the present invention nmay have some or all of the other
features and/or steps in nmethods as set out in any statenent of invention
set out herein. - 19- For a better understanding of the present
invention, reference will now be nade, by way of exanple, to the
acconpanyi ng drawi ngs, in which: Figure 3 shows a perspective view of an
apparatus 5 for separating solids fron1soPids | aden drilling nud;

Figure 2A is a side cross-sectional schematic view of an apparatus for
separating and sizing solids fromsolids |laden drilling nud, the apparatus
conprising a Basénatbeafhuskemodeopfgaperasios;an end view of the basket

shown in Figure 2AgW SGhee e L her.ein; Lgure.3 i.s a side
view in sec?ion ongb%ggke gg;g;@hgpghgﬁgéegagh égzd?dgﬂgégﬁj My %er
present invenapparaEBuguoé IAe damkedn|shrayed in cligir@ad; oh the lasead
15shown in Figure 3. with parts in a first node of operation; Fi gure
3B is an enlaﬁﬁga sFeﬁPsragé?P'of t he basket shown in Figure 3 with parts

in a second node ofigpeeati 98; aR0EhAUWEedCihs sabtend virew ghatle shagket
shown in comprising the basket shown in Figure 3, showing details

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



Figure 3 with screen assenblies therein; Figure 4 is a perspective
view of a part of the basket shown in Figure 3A with hidden parts shown,
the first node of operation indicating direction of flow of 25 solids |aden
drilling mud to an upper primary screen deck; Figure 5is a

perspective view of a part of the basket

parts shown,

shown in Figure 3A, with hidde

n

in

in the first node of operat%lon indicating direction of flow 30

of solids laden drilling nud to a |ower primary screen deck; - 20- 3,

the first node of operation; Figure 6B is an enlarged view of a

sol i ds di ver taard apperaat s ofkipe biistkaht strowethe¥i gowetBngs n thensteond

node of operation; BFigure 7.is an end view in section of a shal e shake
RARARR SRS TP

conpri si ng t I

gure 3, showi ng details of a solids

di verter apparatuFigu¥es 2A and EPHRJUsEo® &S shaligesNaker 0flot el ea

shaker shown i n Fiﬁre 7 arranged gver a sunp, wth sonme hi dden ézarts
10shown. Fi gha@e ThaArd

af Bppkeht 4 ASFangss AMSTEWoIuSSRT AR SRt d

l'aden drigl | i nghdw),. 9PRer BhhXeteBO (@hd¥ising a scalping deck 11, an

10

15

20

25

30

upper primary deck 12 and a lower primary deck 13. The
upper primary deck 12 has a left-hand side 1l2a and a
right-hand side 12b. The lower primary 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
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
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
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,
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 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
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

in

r

S



as a shal e shaker and identified herein by reference H the shal e shaker H
conpri ses a base D having an open 15 bottom R arranged above a col |l ection
receptacle (not shown) for receiving screen drilling nud. A basket Bis
arranged on springs C on the base D. A vibratory apparatus E is arranged on
top of the basket B. The vibratory apparabus E conprises an electric or
hydraulic 20 notor Mrotating offset clunp weights hidden within casing S,
whi ch induce a notion in the basket D. An upper, upper mddle, |ower mddle
and | ower screen assenblies Al, A2, A3, A4 are arranged in the basket D and
fi xed theret owhiichabags¢aothrzhugh) the shalpihg soreen 25 Eadlisedni kot be

DASKE! 1 | LBIEE B R ATRIP R Moy Mo thathe o0
fluid to the feed end 14 of screen assemblies 22a and 22b
in the upper primary deck 12. A weir 23 is arranged at

5 the feed end of the primary deck 12 to retain the solids
laden drilling fluid. If the level of the solids laden
drilling 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 runs 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



F at a feed end of the apparatus. The notion induced in the screen
assenblies Al-A4 facilitates separation of 30 solids fromdrilling nud.
Screened drilling nud passes through the screen assenblies into the
col l ection receptacle (not shown) and solids clinb along the screen
assenblies Al-A4 to a discharge end P of_the shale shaker - 21- and into a
skip, ditch or other cuttings transfer aratus (not shown). Fi gures
2A and 2B show a shal e shaker 10 having a base 20 and a basket 30 arranged
t hereon on springs (not 5 shown). The basket 30 conprising a scal pi ng deck
11, an upper gpremred dbgk dRe amttredrowessembiiey &2k 38d T2Rb upperthpei mary

deck 12 has a |l eft-hand side .1 a a rjght-ha side 12 The | ower
primary deck RS "T%‘ﬁ‘?’ha‘g%déizgpe %w%n’ogah?? gﬁf‘-"ﬁaﬂﬁa%i%% ai%%.l%?i%ls
| aden 10 drildidw $Hyi ehhiith Mdifskeedthe adrrRheNddpilliwg shalde sthaker 14

froma feeder (not shown) on to a scal ping screen 15 arranged .in C shaped
channel s 16 dihe Heee PPRngEdEbR SFremn @ssemPddes Freuhd 23 Rietha7 is

arranged g n a d,ab Redted ddex GHhapeseghasnehs £5611 0ofp chénBitdRasge! Pi ng

screen 15 therein. Alternatively, a wedge may be used to secure the
scal pi ng screand 181 nof h@ppemwapeaeena%ls 12 Fntoscal sonyeyereelnas

conprises a sgreel) 18,hqu ng {n%@{ehv nd 'ﬂﬁédoﬂggbn% EQLsh"HdYdn nge | arge
particles from passing t oug?l on"fo the primry decks, But ~al 1 owi ng some
solids and drd#ilXichgrusudhéoet hreptgirculleetismal prhgseeskzéll amulidwe are een

15 thereon is arrange t .an uphill tilt . of roxi mately one degrge from
hori zontal , dt% u&ﬁ t °°s]f:a|°5%‘fbssc3rréer¥hf5 g%%“%ﬁ’a%i i d%%ﬁei'%g S De
arr anged ohor ide¥drided. BoXldghdi sckiovgds | frén the adSscighidy @icadZrofiphil |

angle. Vibratory apparatus 16a fixed tq the basket 30_ i nduces notion
therein. The Y i dR¥eZci FFEERBs ks dtd oATBF FARYRYRD! idds fr oRFPHEREDI i ds

| aden drillingdgu,endokndiinssy MY BNEKLP HH | aSEnes! igivcisiag hér
scal ping used for other purposes.

Referring to Figures 3, 3A, 3C, 4 and 5 there is

15 shown a basket 100 of a shale shaker. The basket 100

comprising a scalping deck 111, an upper primary deck 112

and a lower primary deck 113. The upper primary deck 112

has a left-hand side 112a and a right-hand side 112b. The

lower primary deck 113 has a left-hand side 113a and a

20 right-hand side 113b. 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 11ll1. 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



30 screen 15 fromthe feed end 14 to the discharge end 19 of the shale
shaker. The large solids nay be caught in a ditch or on a conveyi ng neans
and further processed or used in other operations. The solids |aden
drilling fluid - 22- which passes through the scal ping screen 15 falls on
to a flowtray 21 which directs the soLigi_Jaden drilling fluid to the feed
end 14 of screen assenblies 22a and 22b i'n 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 drilling
fluid ri ses begsment hbtlheithareasin t ke weirra®@edsa@t denl agphillti [tilyg flfui d
passes thereo i.gt ct 23 Qn to screen.ass lies, 25a and 25b in
the | ower 10 éﬁ?ﬁg?§8§gﬁggn"eck%%gFe?héggg?egﬁrég e es® ékfu bR%d 25a
and 25b are pseh&pabbyseciebhelismantly peadpdnbadeckha13afiays becak r@nged

t her eon. A _gate, valve 24 .i he formqf a slideable tray, is in a

cl osed positiBﬁrgﬁoPﬁﬁihXe §ﬁéﬁgtéﬁéﬁ%?"ﬁ%3&'fﬁfdﬁFa?léplﬁBHiY greadRed
drilling sud fphisit hisyDd. t hevsBrae8rgs SsipptftnL2a13ad £2Raln dde euaper
screen deck on to a flow tray 27 and over the closed gate valve 26. And
into a duct 2BagkptnlPAninpurss| ptignt kheggin.2Thepation fagidirstesads
to the botto : Basket 2 I 3ec i . GQl Lony I acle
(ot 'shown)  RePaberbar So| 40P o PP IaHF Frem, he, 25408, 18 dbhoR-iTad8,
screen deck 1pudnang sipduces emdverept time thewelagzgeeavldetk 4Bomgdthet o a
ski p or other N ratug_for nyeyi.ng_t.h ol ids.for,.further
processi ng 258§g?é$ééegcgggg ?%eéag et§§I¥8¥§6%ﬁgy?62 F8t FREt S4SF8258Fow
drillingloud endeciicdl by tihe sshate asssidr i eTha2dlangk 23blidst heaypper

screen deck 12 to ge further scregngd by screen assenblies 25a and 25b on
the | ower scrS8RIAECKEM 32 BlER0 ShEFR GBKEP thuSOPURYiRA Peans edDRbde.

In this si tuakheﬁn)ihnHSfﬁEeﬁéEaﬁkecégséaeoﬂ hkBar iacbenarMepBratibhs.
screen assenbljes 25a and 25 b than the screen nmesh used i n Screen

assenbl i es 224P@An§°328s Bacem drikldne Slquid whighdeagsenctbreugh the
assenbl i es 223-a i‘%b ddrdehe 1PPeka56 56 degk alzfﬂ,‘gw_q:rlag, t fLAWSE ay

27 and into a duc whi ch directs the screened drilling nud on to the
feed endldf t@éreetserthessenbifes LRterandr2bbing tfila1isl | over scrednsddck

155 2o 0 st ableotl, BRI RUALS ol Shoit, WP FELAERLIRC st 0
drilling nud @bstributionlgatentrdpeselsi arnd asl sHowAr £nUFgguikasbloaid
cracks in thegformllion a5 fe" §h0Pel Ol ings 102a, 102b, 102¢, 102d and
103a, 103b, 103¢c 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¢c, 102d
and 103a, 103b, 103c and 103d each having a lower lip
substantially flush with or slightly below the
distribution gate tray 10l1. 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



10 described. Solids discharges fromthe discharge end 32 of 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 to Figures 3, 3A
3C, 4 and 5 there is 15 shown a basket 100 of a shal e shaker. The basket
100 conprising a scal ping deck 111, an er primary deck 112 and a | ower
primary deck 113. The upper primary dec 12 has a left-hand side 112a and
a right-hand side 112b. The lower primary deck 113 has a | eft-hand side
113a and a 20 right-hand side 113b. Solids laden drilling fluid is

i ntroduced t Elaidephsses ointbe ealchl eopsEakey 102af toml2Beethet (08H wdiown)

on to a scalpj screen 1 rrangeq .i - shaped channel s 116,0f the

scal pi ng dec%‘%‘. éﬂcgﬁpﬁffolﬁngngghgt iqce alerePPPIE VG rdhiRRT9a top
25 part of thmtistnpeooshanachsobl6 diechlazidi nighsSGRID Nt @611 1ihy
therein. Alternatively, a wedge nay be used to secure the scal ping screen

115 in the CEHEEdoBhatmelrs 1989 TR sefl FGKPRT edR2215PEotpR SERPON

| east ong | aygly f -SSR 1B € baktd18078Uah @I Nd & dRShedavé fifedbive
relatively | arge openings for inhibiting |arge particles from passing

t hough on to diachanges eukletseck09e iand y10Rd ksdischaraing 3sobids aladsm ng
sone solids ralli d_t herethr . al i e 1 he
scal ping - - lscj?rle&enf%gat ﬁ}elr g-'(r?n igsgggraar%@g ‘gf gﬁi’%‘gﬁ% ﬁﬁ?lgl EO%P&&
appr oxi mat el yuppeer dpgimaryr deckorilzZnt Bictal tloBaghandie108b| miergescireem 115

and scal pi ng geck may .be arranged horiz | | sli.ghtly.d (A1l or at
a slightly gr‘g’ﬁﬁérfé&%pﬁf(fil %Eﬁ e. q\e‘ﬂ%r%ﬁ%rggégpg‘ﬁﬁgﬁs %a 4‘1‘5%%%% he
basket 100 i riilsifarfiinsdlifti£i Tadehhed il Oiy f Eliid t €l PSudie Pdi Sch Dged |

| arge solids fromthe_solids laden drilling nud and i nduces novenent_in the

| arge sol i ds RBHPS h218da/9% nke sEeeeh ands r g 139t Lhda18nd ol43R

di schar ge 10 nghekhd Wity hE il & K §Srinkhis, | e 190d | ds may be caught in
a skip, ditch or on a conveying nmeans §10t shown) and further%ﬁgocessed or
used in ot her opePnilddng Mrd sItnernediden Wreenhgld2aiandihl24b pEakks

t hrough the %ﬁl ' e f I a j 1
directs the so |°8159q?a§gén %?f%%‘?ﬁgi?Fa %%(S%/gl'rzazagc osgé éi gh%%n gza'?te
val ve i a5t he amt nfbéwa slowteabland r ayedi selidmtororgaes etragy 12ba aamt as
shown in Figur. 4 and 5...through, ei ght ct .openi.ngs 102a, 102b, 2C,
T02d and 1034 200 FEEReE iy i TS S RERes Shipir et 1heen
side wal |l s 1@324ndahdb 1d4d he Smasiemiedl 08riPLEAG! alluid t basekght titimigh
openi ngs 102a, 102b, 102c, 102 d.103a,_ .1Q3b,. .103c and 103d are. | ocated
flush with orépa‘ﬁig’rﬁﬂ;l/?‘ﬁ?el%%ﬁ‘t?dméggl sREPr &Y utst dse rgﬁi‘%lﬁ‘? Hhiard ray
101. The openigngdileeredlO2htol02c, sdipd W 1@ 2351038) , 10keradrbd 03d

may be arranged vertically in the manifold 104, with the openings 102a,
102b, 188¢c, F¥idldmg fHBuid 1abse paseean§hrovghesPeniag dg4e 1akringg

substant | al | Yyt upNatbLia0hes! dgbE | 1208 oWhile dIndd | BYLLARS0A & ddda 101,

The solids laden drilling urd flows 1n approximately equ gquantities
t hrough duct dadddiings fD@adt anto2dchent sunpctlsS710(zee 0F197d 8ancaxtanggsh

openi ngs 1033, 49 "13:%‘% i i qﬁ@_‘(;l:uclt(ﬁJ 108a to 108d. Approximately an ei ghth of
the flow sol i 0s 1aden c}ﬁl inhg
Solids laden 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 1l25a 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



- 25- fluid passes into each opening 102a to 102d and 103a to 103d. Ducts
107a and 107b |l ead to respective discharge outlets 109a and 109b,

di scharging solids laden drilling fluid on to a feed end of screens 122a of
the upper 5 primary deck 112. Ducts 107c and 107d | ead to respective
di scharge outlets 109c and 109d, dischgrggag solids laden drilling fluid on

to a feed end of screens 122b of the upper primary deck 112. Ducts 108a and
108b nmerge into duct 110a and ducts 108c and 108d nmerge into duct 110c, 10
di scharging solids laden drilling fluid through discharge opening 110d on
to feed ends dpwerr nreerpSdecks B2sh wsededo vetyeerh tthe |sams poilddsy

deck 113. P11y scr.eened by .screens .122a and, 122b fall 5.t.hrough
t he screens ﬂagégnéfr%g'}g%%n @'oulacﬂf Ivél\}vi/?}? agllaf27lf'§ Xng‘ﬁ’c} 0 r%wﬁ"gllgﬁg
over sel ect or rgmbeellr apy 12ha asdalpbhgr espeeehvelly5andThak) flidi dthis

di scharge openin 124a, 124h and 124c. Screeped drilling fluid passes
t hr ough openiﬁarg;iﬁ afder24 ?rﬁf???%iGsﬂﬁgbﬂéFﬁelagév 1 aﬂﬂgiégsa

di rected §nt 0aAdsWH¥sblodré Speelfettabdy, SCreRBeGanl diybdi Rad IRk althe
passes through opening 124c and into fluid discharge duct 124e which al so
directs screefidedfrFeeRgmerhi thereent he sunp 157 (see Fig. 8) arranged

bel ow the basket 190eeSpLigoehagehushi bhing tbukdedor BERLDXsOBHEENE 4950 25

and 125b falls through the screend 125a an on to a flow tray
whi ch di schar §es shieanscrResiedibiién ngateuittbayhr b0Yh angde nselpdtadr | gaset he

Furm ot SOyl g7 ) Sl ool e 0ela ST goalL S L CRRLeDY
sol i ds dl@chatgayehdl138 andaigédreapackaiil y3andThet distdibakiofkgater
gggsgtfgL!dsoggégggé OgﬁgLegggégéhnglgﬁgai Lugéiinl glgy" gEgLLEELnng%e of
actuator (not shown), which may be pneumatic,
hydraulic, electric or mechanical and may be activated by
a switch (not shown) on the shale shaker or by remote
15 control from a control room. Selector 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 laden drilling f£fluid
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 f£luid
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.



| ower screen decks are used to screen the sane solids laden drilling fluid,
whi ch has sinply had | arge solids renoved by the scal ping screen 115. Thus,
in this parallel ode, the screen assenblies 122a, 122b and 125a 5 and 125b
are preferably of the sane type and have the sane screen nmesh thereon.
Referring to Figure 3B, a "series" node .of operation is shown. Distribution
gate tray 101 and selector gate trays 1Z6a and 126b are retracted. The
distribution gate 10 tray 101 is arranged in a rail 132. The distribution
gate tray 101 is retracted along the rail 132 by activation of an actuator
(not shown), whiclInmreghie ‘meetined'l modwy dsRwperatiact ritlee oscrsmmii224 and

may be activate a switch (not shown) on th e_shaker .or. by renote
15 control fra&?fa{)%%lht PBI tﬁ‘x&)ﬁ.}p%eeq eﬁ?ﬁ%eﬁafigci‘r;;@ 1253 4Rg% arhe
arranged in rRaspACtioeL’sets Pémove! $atgde avdilidShndithes al@dans ge@satrays

126a and 126b are retracted simultaneously along_the sets of rails 133a and
133b by acti BRI PR o BRe uhePBer (AGTeCRoARFk WScREfaPaRd X Rk c,

hydraul i e, el@Gldy G, rBANANLale AUl TRYadE A | Yot &hHY1 P55 A& M A0t

shown) on the shale shaker or by renote control froma control room
In this "seriwisl nbde off hfidest merh | shzgatthan afhe0iserrere| déar apde

Lrays 126a anGAz00my &diidAGldibvan Y Sld W AledP ORI did 100 | de | aden
drilling flui ows t hrough t'he openi 4 over an upper diverter tray
135 and on t chus estizeddsoflitlise sdrisdnscd@’2bearxedfkb on tthe uppesersed een

deck 112. Scrgened drilling_fluid. flow ng.through the_screens 122a and 122b
flows on to tcﬁré"qgﬂ"ﬁ oW?ra%?s’aﬁfgt ﬁPgﬂr&ﬁ aarf%op'éﬁ?ﬁ’é 138% VB by t he
retract @@ selsHey aalitgls,ayasl?2falabpdré26btogngtiehdingr Maveriglst riey 137
on to a feed end of the screens 125a and 125b on the | ower. screen deck 113.

- 27- Hedas o RIds ARl ot Hhe H3bls Phethe riehibaze A% \ha 2op

on the upper fonashferid 52 ahedisgedor the first "cut” to renmove |arger
solids and the screens 125a and 125b on the | ower screen deck 113 are used

to make a 5 finedmeunsethud inenskrpfs pertred hesodlddsendadeny dpklhimg | |
b f fi i t t ) [ 4 db
.%ol 0 L GR, o 48, BRE°SRSeIREc a0 Mith g o) gt )

t he screens are thus size can be reused in the
screened5dri Ignimanydscidmn sdeekl 33Ri.dd tarshaiskd ubef nptedmbhgdt al Cheadier

(1 9% 3, Ve N 0 ST DD AL o e 85 By SRS 1
pond of scal peyasw igfd e iy limdlidelivl thytHoriead dfhetlse rpend dr22a
and 122b of tmzlﬂg§2¥ primary screen 112. Excess scalped solids laden
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 l1l22a 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,



15 primary screen deck 112. It should be noted that a head of scal ped
solids laden drilling fluid will nove up ducts 107A-D substantially in |ine
with the head of the pond on the upper primary screen 112. Excess scal ped
solids laden drilling fluid will pass over weirs 200A to 200G from 20 ducts
107A-D into ducts 108A-D and thus excess,gcal ped solids laden drilling
fluid will flow therefromon to a feed end of the |ower prinmary deck 113.

Fi gure 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 thditcheerrs meansarfbd22bnipytihg Vilor asoldjdsot iThe i pdxraddeiln t he

screens 122a e b he vi.kr.at ar paratus 116. The solids, falLl _from
screens 122a gﬁge%%g o%l%ggr esl%gct ilv% S%F%fef%l %Y%rt'égepl £889R50 18dn v
side 112a 30psbfemablit whenothe aHalelghallel aingl inovpd patalléhempdeal | e

diverter plate_150 is angl ed at approximately twenty five degrees from
hori zontal to°faBPPFREL88directing the solids out of the basket and into a

skip, - 88- ditchreguseass fsHowsd WY RllvbbeesOldidte THHY PREARLLEL dihMerter
plate 150 is fitted over .the trough 151 preferably when the shal e shaker is

in the paral | EFPABEROf ¥aj5Br asEFAessFidjfer B siplatehe WhZerand pliRe 150
renmoved and repLageded th s es e@&/eggertﬂgatgéTﬂé@ agh 1593 ngggg_legd at
plates 152 and 15

the end of the_basket 100. The series diverter a are
fitted at theddiverhargpletesofl52handasiéa 106k tHittedcatstheddibseharger eens

122a 10 and b _in t h nd 151a.. The solids flow throu t he
trough 151 anég§58!,f \tﬁg’lec %h%%\% é‘% gto°r ‘%’5%3‘:1'15%‘21{7\% cﬁrglf'oﬁ‘ér?swﬁr gEZa
respectiv@ opandngk22lh4 istd 1bfaughssiIils had ang1i06. TH ex¥dliRkislUEl ow
connectors 155 and 15 | ead from openings_154 and_154a respectively to
sunp 15 changgfgu‘ié6§§ﬁd%§6‘§ nlsgl bR igé! Heighs have f§°?§oi1§t3ed
fromthe base1858 #Ri&RUE16PE! BEWat@l 28SpdelavéOBbeningsSNe¥NingThE4aUND
channel s 156 and 156a |l ed into sunp 157 beneath the basket 100. The

general |y smatPeiS6si dOi 3edaddibng Frenikbe cAurfe conmeryprst 15 Roder 20
screen deck 1i—§5£aiéa&nfgoﬁhg?éﬁtﬁ?ﬁg%gﬁhaR& nggr rérgr#:égél'&gi?%eiébngump

apparatus to be di sposed of processed forntconstruttion or
i ndustri®® uschamhebst A86sdndislEpaednbed whaset [I5&.caliei bgsitedk 00 fke

UPpCr D T Y, S6LEEl RS MLk £ " BLGRd  S5p Ui e
troughs 151 atonlplewosshawn)itBhedstypfchaynelserbedandi L56ag1&buidtpetted
Iroush | o 4 o3 e, 00,800, 1805 Lisheci el i T S pozgles ere
shown) . Jettisgli@Zzbeschi®dinge fdaw QLo¥haegei Rrid1€1 $1MB£ChaICl Swd 56
after the flexible duct coppiing 11156 Lo facllltate TTow of <ol ids/into
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 15la 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 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.



- 29- CLAI M5 1. A shale shaker for separating solids fromsolids |aden
drilling fluid, said shale shaker conprising a 5basket (100) having a first
screen assenbly (122a,122b) in an upper screen deck (112) and a second
screen assenbly (125a,125b) in a | ower screen deck (113), the basket (100)
further conprising a flowtray (121) for %eeding solids laden drilling
fluid to a first duct 10 (107A-D) and £%econd duct (108A-D), the first

duct (107A-D) for feeding solids laden drilling fluid to the first screen
assenbly (122a,122b) and the second duct (108A-D) feeding solids |aden
drilling fluicLRIMS he second screen assenbly (125a, 125b) characterised in

that 15 the second duct (108A- D) conprises a plurality of second duct
openings (103A-D) for dividing the feed of solids laden drilling fluid and

at least one di schar gaagpeningkésd 133l 106batatifdySEEEidy Fabsh S&b18s | aden
drilling fluid on to the second screen assenbl 122a, 122b; 20125a, 125hb).
2. A shal e shHadar adrdldiimgd fhutdai nfaidrhate shiaker r SPPRELEIPIOA- D)
has a fifgst %ké)@egwa) (732400 L£rEapged shebwnen saindhip) Uifead y1#lpsecond
duct openi ngs 25(103A-D) of the“second duct (108A-D). 3.” A shal e shaker as
clai ned i n Cligi man ownpperf userren colgek si ngld2) urandr af | secoddct sexren ng

(10200 "5l U5k c8Regesd (A0e/5DLooag NGIGL BAEE! clich Sipgeen o
of the secondaiiktt (1060) D)further comprising a flow tray (121) for
feeding solids laden drilling fluid to a first duct
10 (107A-D) and a second duct (108A-D), the first duct
(107A-D) for feeding solids laden drilling fluid <to the
first screen assembly (122a,122b) and the second duct
(108A-D) feeding solids laden drilling fluid to the
second screen assembly (125a,125b) characterised in that
15 the second duct (108A- D) comprises a plurality of second
duct openings (103A-D) for dividing the feed of solids
laden drilling fluid and at least one discharge opening
(110B,110D) for dispersing said solids laden drilling
fluid on to the second screen assembly (122a,122b;

20 125a,125b) .

2, A shale shaker as claimed in Claim 1, wherein said
first duct (107A-D) has a first duct opening (102A-D)
arranged between said plurality of second duct openings

25 (103A-D) of the second duct (108A-D).

3. A shale shaker as claimed in Claim 1 or 2, further
comprising a further first duct opening (102A-D), the
first duct opening (102A-D) and further first duct
30 opening (l102A-D) interleaved with the plurality of second
duct openings (103A-103D) of the second duct (108A-D).



- 30- 4. A shale shaker as clained in Claim1, further conprising a
multiplicity of first ducts (107A-D) each having a duct opening (102A-D)
wherein the multiplicity of first duct openings (102A-D) are interl eaved
with the 5 plurality of second duct openings (103A-D) of the second duct
(108A-D). 5. A shale shaker as clained %@_any preceding claim, wherein
said flowtray (121) conprises a valve (101) for 10 directing said solids

| aden drilling fluid to one of said upper screen deck (12) and said at

| east first and second duct openings (102A-D, 103A-D). 6. A shal e shaker as
clained in d 4im5A wskakén skakied5 44 owlaimed 130 (Cdsimt Neasfustbegat e
openi ng (134) rein_and said valve. {101). is., a gate yalv i sing.a
gate tray sli éﬁ f%s%?%macl%%gﬁl%liozs'ﬁﬁ%n%l oéﬁﬁjgo 58 d peﬁﬁg’

(134) to a pomating al ahidly cpéfigat 10RARDNY whis¥®in 2fhe "Tmudtipalieithaker
as clainmed in §n¥,%r§ec ding claim V\hfrgi n_in use said_solids |aden
drilling flui8%fFohEtafBAY eBeRIREBW({P2)-PLoaye; finkerlgavead, withon thRe
flow trayshavprgral{tWokr @kcend! Rusb Spaindd V(10 BHIYErSE tRe23e88hd | oW
direction, said plurality of second duct openings (103A-D) arranged across
a first porti®nc f‘é&?ﬁ‘gl ow tray width and said first duct opening
(102A-D) arranged across a second portion of said flowtray width, said
first portion not overlapping said second portion. - 31- 8. A shale
shaker as cl abrned Anshajlepsdbekiimps| alajmedicini mnyaipkddenling aglams a feed
end and a dis [ end, .t first a cond duct openings_( - D_.103A- D)
arranged at sgf;%r%fe'rslc %?"Seggﬁg &Faga?@'%%oﬁ%aﬁf’ﬁﬁ.vaﬂve t26 E®%shal e
shaker as0cl| adirrdctingnyapdeselidg Tadéen) drbElehg sbuddf tévoheayf( $3iH has
a floor and at | east one of sai &fi rst .and, second duct _openi ngs

(102A- D, 103A- BFPPE pFEfeR dech &ifh rdofaif ahj deppbufiray. andpsegordy) e
shaker as cl agdBed bpeddrgs Prozke e1d3Ahs) ot her of the other of the first

and second duct openings is planar with a floor of said flowtray (121).
6. A shale shaker as claimed in Claim 5, wherein said
15 flow tray (121) has at least one gate opening (134)
therein and said valve (101) is a gate valve comprising a
gate tray slideable from closed position closing off said
gate opening (134) to a position closing said gate

opening (134).

20
7. A shale shaker as claimed in any preceding claim,
wherein in use said solids laden drilling fluid flows
along said flow tray (121) in a flow direction the flow
tray having a flow tray width substantially transverse to
25 said flow direction, said plurality of second duct

openings (1l03A-D) arranged across a first portion of said
flow tray width and said first duct opening (102A-D)
arranged across a second portion of said flow tray width,

said first portion not overlapping said second portion.
30



1511. A shal e shaker as clained in any preceding claim further conprising
a scal ping screen deck (111) for receiving a scal ping screen (115) for
removing large solids fromsaid solids laden drilling fluid, such that in
use said solids laden drilling fluid flow therefromon 20to said flow tray
(121) and said | arge solids pass over_§3id scal pi ng screen (115). 12. A
shal e shaker as clained in Caim1l, ha ]nﬁ a skip or ditch, wherein in use
said | arge solids pass over said 25scal ping screen (115) into one of said
skip or ditch. 13. A shale shaker as clainmed in any preceding claim

wherei n sai d aipperA sshaka Ghalkerl?2ys haladmedr canedny| gixkdddimg ralaind27)

th der f | | ecti d | di 30sai d drilling, fluid. -
3. 14. A SHNTFRaEPIds TdoR nEEPY nhaR, Dr S08HH R 3Pt AwdHEFIRLIR o

| ower screen gpek €¢Hd3Fikat arilrees6sdf buct dpuninqy (168A-1 heozaspher for

collecting and guiding said screened drillin luid. 5 15. A shal e shaker
as cl ai med | rxyangad 2t grdkidischarasmand qfi 88id Flavetx@hpilidds at
| east ong di scharge duct (124A-C) for directing said screened drilling

fluid fromsaid screened fluid flow tray (127) to a sunp 1l0arranged beneath
sai d basket (9:14) A shala shakershakeclaimedaiiredany Preqeddaadi @tpEhai m
wherei n said |,ower. scr.ee e ;Eg) €g§5 r e e pLi ot and
t he upper scr"lehee\rllpecf'enckga(elldl]ﬁ%séa n( ugb;éérw%c%]zée;élfdge}ég %o%%%’%t‘gﬁétlhe
| ower screen afeckatdotfimstt andamsgecndodhgt bepeatingsai (L QD , SQ3%eP) deck

footprint. is planar with said floor of said flow tray.

10
10. A shale shaker as claimed in Claim 9, wherein the
other of the other of the first and second duct openings
is planar with a floor of said flow tray (121).

15 11. A shale shaker as claimed in any preceding claim,

further comprising a scalping screen deck (111) for
receiving a scalping screen (115) for removing large
solids from said solids laden drilling fluid, such that
in use said solids laden drilling fluid flow therefrom on
20 to said flow tray (121) and said large solids pass over

said scalping screen (115).

12. A shale shaker as claimed in Claim 11, having a skip
or ditch, wherein in use said large solids pass over said

25 scalping screen (115) into one of said skip or ditch.

13. A shale shaker as claimed in any preceding claim,

wherein said upper screen deck (12) has a screened fluid

flow tray (127) thereunder for collecting and guiding
30 said screened drilling fluid.



17. A shal e shaker as clained in any preceding claim 20 wherein said
basket further conprises a trough (151), wherein said upper screen deck
(112) has a solids discharge end (130) and said trough (151) is arranged

t hereunder to receive solids. 2518. A shale shaker as clainmed in Oaim1l7,
further conprising a sunp arranged bel ow,sai d basket, said tough (151)
arranged to feed solids into said sunp. E A shal e shaker as clainmed in
Claim 17 or 18, said 30 basket (114) furt her conprising a jetting nozzle
(160, 160a) arranged to jet screened drilling quid into said trough (151)
to facilitatelflowhrofshadle dshaker eqlsr czigiimed 38- ﬁrebedsnghaﬂaﬁmas

clainmed in d enehn t he basket 4) t her conprises Ie i ble
duct (155,155§&gké§Plgglgloﬁfﬁﬁ RF6Eg hdé§% ‘%ﬁ§3 Eafnﬁo §Fﬁnﬁpef duct
(155, 155A) anfilowt oty d (128p. Bhé?.ﬂeuri\iéflam%z‘a‘hakﬁleaﬁlﬁbaléfﬁﬂ gnlams
Clains 1 to 16é_$herein S g biiket 114 further conprises a trough (151)
and a divertef3p afﬁrﬁﬁgﬁa HTher P4 %FH upper screen deck (112) has a
solids discharge end (130) and 10said trough (151) is arranged thereunder,
said diverter_plate (152) to guide solids into said trough (151). 22. A
shal e shaker #3-cl & ﬁbalﬁnsaﬁ;eeff ag #flpsimed olqaclmrbsn !heaebasﬁetld( 114)

further conprg t h ggg; erter ( 15 sald
upper screen dé%ﬁe?l g q%s gﬁggf.é% d %é%% gtrtl: %%%83: ggsawéggl

(151) is arradget tA8Aduldeforsaligegitiarg esu;hpﬂﬁéél)edodrnhlbn@ fduhn.ds
flowing into §§£H téé&ﬁﬂ‘éégggned fluid flow tray (127) to a sump

10 arranged beneath said basket (114).

16. A shale shaker as claimed in any preceding claim,
wherein said lower screen deck (113) has a lower screen
deck foot print and the upper screen deck (112) has a an
15 upper screen deck footprint, the lower screen deck
footprint arranged wholly beneath said upper screen deck

footprint.

17. A shale shaker as claimed in any preceding claim,
20 wherein said basket further comprises a trough (151),
wherein said wupper screen deck (112) has a solids
discharge end (130) and said trough (151) is arranged

thereunder to receive solids.

25 18. A shale shaker as claimed in Claim 17, further
comprising a sump arranged below said basket, said tough

(151) arranged to feed solids into said sump.

19. A shale shaker as claimed in Claim 17 or 18, said

30 basket (114) further comprising a Jjetting nozzle
(160,160a) arranged to jet screened drilling fluid into
said trough (151) to facilitate flow of solids
therethrough.



2023. A shal e shaker as clainmed in Caim?22, further conprising one of a
skip and ditch, wherein said diverter cap (150) guides solids into said one
of said skip and said ditch. 25 24. A shale shaker as clained in any
preceding claim wherein said upper screen deck (112) conprises a |left-hand
first screen deck (112a) and a ri ght-h_a\rb% upper screen deck (112b). 30 25.
A shal e shaker as clainmed in O aim 24, erein said | ower screen deck (113)
conprises a |left-hand and a right-hand screen deck (113a,113b). - 34- 26.
A shal e shaker as clainmed in Claim1l, wherein said basket (114) has a feed
end and a sol2tds & ssiwleeskakief13aB) clsinkdipjxer C3ainel8jeskhexEin arhenged

at an uphill _angle fro rizont fromsaid.feed end of, said, basket (114)
to said soli a’sasgﬁe(é'thar@&qgnd. %?‘7.%‘ TshaF8TBRAREF as®cl af HEH-PHe any‘fuc1£
precedi ng cl aj1ss figga)er S£oMidd SEDewihg| €Agbugne shids ttrofighe nrtss esdi g
(122a, 122b) in said up[ier s(creen deck (112) and at_ | east 10one second

: )

screen assentfilpxaPis, 159 da5Ph) @ i spige UMP 28, A shal e shaker

as claimgd in Caim27, wherein said first screen assenbly (122a, 122b)
conprises screening 15 material and said second screen assenbly (125a, 125b)
conpri ses scrdeni dy shale i shakeherei alatwedcineanng ofntCdaims J tmikbfir st

screen asse IS th me. e nir_qg ri . e eceggr reen
assenbly to%ﬂoé\ﬁeé'élt giganggghégpo?ﬁ?fz : Ii g%é??"?%%ke? as clal nmed
in Caim27, (lsnei andaial divsirtsor ephatese(D$3) ( 132exrEI2D) seddpruprssr
screening material apd sai cqnd screen.assenbl 125a, 1250 nprises
screeni ng natEHisR™ %‘é]?ei(g]'?ﬁe eBni"M 1%% rfg}[)sé%i'f g%fégéi o()lgg) orftf'%cr een
assenbl yoi s fdaid theuigh hg15t)ean ngri@mi@éd akheketih@eki I Haisrré&predisaenbl y

to provide the different cut points._. . )
plate (152) to guide solids into said trough (151).

22. A shale shaker as claimed in any of Claims 1 to 16,
wherein said basket (114) further comprises a trough
15 (151) and a diverter cap (150), wherein said upper screen
deck (1l2) has a solids discharge end (130) and said
trough (151) is arranged thereunder, said diverter cap

(150) to inhibit solids flowing into said trough (151).

20 23. A shale shaker as claimed in Claim 22, further
comprising one of a skip and ditch, wherein said diverter
cap (150) guides solids into said one of said skip and

said ditch.

25 24. A shale shaker as claimed in any preceding claim,
wherein said upper screen deck (112) comprises a left-
hand first screen deck (l1l12a) and a right-hand upper
screen deck (112b).

30 25. A shale shaker as claimed in Claim 24, wherein said
lower screen deck (113) comprises a left-hand and a

right-hand screen deck (113a,113b).



- 35- 30. A shale shaker as clainmed in any preceding claim further
conprising a fixed base (D), said basket (114) suspended fromthe base (D)
on at |east one spring (C), said basket (114) further conprising a

vi brating 5apparatus (H) for vibrating said basket (114) and the upper and
| ower screen decks (12,13) arranged thergpn. 31. A nethod for separating
solids fromsolids laden drilling fluid USing a shale shaker conprising a
basket 10 (100) having a first screen assenbly (122a,122b) in an upper
screen deck (112) and a second screen assenbly (25a,25b) in a | ower screen
deck, the basR6ét fArishelecahakesi mp aclamedrap Clatim fy whedeiy selidds

| aden drillin i.d fiirst_duyct (107A-D) ;and a .segond. duct 15(108A-D),
the first duc?a%if%yA-(?'ﬁ)ﬁf oﬂrgsf e%dl%(rg?fga dso r}dg\saﬂ)'%dgn s(frJiJI 5 n‘ng#}g?ﬁg? oefiﬁ'eA
first screen §33enbl gaid2dppe2?iscrert tderksei®@)d dtrinddd8At Danf apHing
solids laden drilli flyid.to the second screen assenply (125a, 125b)

char act eri sed®P# ?h§%°FhiQﬁ&ﬁﬂﬁf%;uféﬁﬂﬂﬁi&dZ%eBF G&ﬁw¥§e§aédpP6P§FFty of
second dust opepingso(2834-EB1{9s divéNargetdgafeed of solids |aden
drilling fluid and at | east one di scharge opening (110B, 110D) for

di spersing said solids laden drilling fluid on to the second screen

assenbly (122891225R; h i,Si . st e
f1owi ng sol i 7] adgnjsglriiqiell 5%83‘%?& gsg\;%elr%g“ﬁ%g HRoan, a@ig?él%ﬁt E?S%ﬁ sai d
at | east firsfuphbepl wamnnisislg satonkeakict oogenfiyst ( 3edn 183ABNbILYt 0

said at |east  fhsst second.du 107AD, 108A- D), jd at .l east on
first duct dif%% %hbégg1i§§ %glgagéﬁe Hﬁqﬁ%ﬁ?f ﬁﬁ%i{o aj%nﬂpﬁgr&§8F§en
deck (1110 andneaiskaind ceasireceme assemnblguc(125495125)) diirecisaid Sobiwds

| aden driIIinchéngdégksaid | ower screen deck (113).

28. A shale shaker as claimed in Claim 27, wherein said
first screen assembly (122a,122b) comprises screening
15 material and said second screen assembly (125a,125b)
comprises screening material, wherein the screening
material of said first screen assembly is the same as the
screening material of the second screen assembly to

provide the same cut point.

20
29. A shale shaker as claimed in Claim 27, wherein said
first screen assembly (122a,122b) comprises screening
material and said second screen assembly (125a,125b)
comprises screening material, wherein the screening
25 material of said second screen assembly is finer than the

screening material of the first screen assembly to

provide the different cut points.
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30. A shale shaker as claimed in any preceding claim,
further comprising a fixed base (D), said basket (114)
suspended from the base (D) on at least one spring (C),
said Dbasket (114) further comprising a vibrating
apparatus (H) for vibrating said basket (114) and the

upper and lower screen decks (12,13) arranged therein.

31. A method for separating solids from solids 1laden
drilling fluid using a shale shaker comprising a basket
(100) having a first screen assembly (122a,122b) in an
upper screen deck (112) and a second screen assembly
(25a,25b) in a lower screen deck, the basket further
comprising a flow tray (121) for feeding solids laden
drilling fluid to a first duct (107A-D) and a second duct
(108A-D), the first duct (107A-D) for feeding solids
laden drilling £luid to the first screen assembly
(122a,122b) and the second duct (108A-D) feeding solids
laden drilling f£fluid to the second screen assembly
(125a,125b) characterised in that the second duct (108A-
D) comprises a plurality of second duct openings (103A-D)
for dividing the feed of solids laden drilling fluid and
at least one discharge opening (110B,110D) for
dispersing said solids laden drilling fluid on to the
second screen assembly (122a,122b;125a,125b), the method
comprising the steps of flowing solids laden drilling
fluid over said flow tray (121), through said at least
first and plurality of second duct openings (102A-D,103A-

D) into said at least first and second ducts (107A-
D,108A-D), said at least one first duct directing solids
laden drilling fluid to said upper screen deck (112) and
said at least one second duct (108A-D) directing solids

laden drilling fluid to said lower screen deck (113).



