; ope3eeb| "6TAF& -1 FLOW D VI DER BOX FOR CONDUCTI NG DRI LLI NG MJD TO
SELECTED DRI LLI NG MJUD SEPARATI ON UNI TS BACKGROUND OF THE | NVENTI ON Fi el d
of the Invention The invention relates to a flow divider box enbodying a
separation unit driving a scal per screen for the renoval and separation of

sti heavy clays, or large agounts of drill solids fyggysydgpe
drgmmwww‘mmnw drilling fluid in the':‘md returns circulating out of an oil
I . v&

\ a a
and gas, wel,| bore. PivihERS .: oLl

A3 ; RBOXFOR CONDUCTING DRILLING,
containing baffle p ﬁl;ﬂiﬁ H’fﬁIﬁTﬂ‘i'IW iliﬂﬂﬁi,

IR
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shalumlmm‘mm SCRI PTI ON OF THE PRI OR ART The nmud systemis an integral

part of s@go®i | and gas dri A(f'ﬂG’i'\‘ JN ﬁﬁ-iEmV. o illing nud or
drilling fluid is conti nuag'my%lle%mtmﬁrhe‘&uge cost factor and

for environField ef thedagsention The drilling nud or drilling fluid is used to
hol d formati on pressures in | ance, to._create an intain well bore
filter cake, crehf@ 'W'SUI’FQ?%QS% Bmv'ﬂ?&%ewgp,g&ﬁg@rWﬂﬂ'Qn HBE¢t i ng,
shifting of [ W A6 0  on
sol i ds, cut?ﬁ\ﬁgg)a i‘?@f’ﬁgﬁe’fh’?%tﬁ'ﬂgt e rrusgepr et uri@f}é%?&@%lé&ﬁ?ﬁ@
drilling nudays, atlatge amotihisiaf drilleodids from theedrilling muidpgs drillingofluid imthe t s
solids content, is refined,.and repoved, throu serles of .soljds control
cqui prent . SuEeRIRS SRGaKRS Sub SN Bil antitiaRFel Bordf /A ARwHiviagt X w6
smal | er phygh aptaydf£8lledtbr b6xe¥ cortainiigpafiie Plnas andadj@stabrRRyRess nuch

solids as practicCal to reduce down tinme resulti nﬁ from plugged flow |ines,
fluid end r@egaiatingdhefluidflew fgdistribsition of theidiilling Hyideer drilingsmudde or

sedi'ments aj dEESn%ﬁtléﬂaﬂgrémd or drilling fluid recycles itself through the
mud system [ 00D. e conventional nechani cal solids control equi pnment used

-
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for removing solids fromdrilling mud or drilling fluid involves: shale
shakers and vibratory scree desi|ter desanders.  nmiud cl eaners, and
DES JP ON © !':i" drf particle size

centrifuge. This equi pnEaRiteparaled a8 PF LHE ;

rejecting solids 7 ¥ ' ' art of
the drilling oaTie ?‘fﬁ%ﬁﬁgﬁ%%ﬁq (rf) Br{ Arf o Bhd Ghs IR i TakP bl L
shal e shakemasineeeDslling endd o delting duiihis contindally renycled besauseattheecone
coated with_ sticky clays gl.osing the pores or h openin resilting in
fluid or migesEest fedt anddereavianientaliegntis  ThaiBamod.er Gings: b
added to t hiyidlid Lsédtb AYIA BHRAKNA pretisBrds i Vatdtcel becrdte hh@maihtaimaaiical

and nmud additives to restore the correct and desired nud properties and nud

wei ght, henkeretfiller sake. ereatg hydranlic hersepeweratide bit, hydrostatic testing,
shifting of spherical valve elements downhole, and removal of formation solids,

Uk

cuttings, sand, etc., through the mud return annulus. As the drilling mud or
drilling fluid flows from the bell nipple flow line its solids content is refined and
removed, through a series of solids control equipment, each removing or
separating the plate-like mica structure to a smaller physical size.

It is of the utmost advantage to remove as much solids as practical to
reduce down time resulting from plugged flow lines, fluid end repair, drill string
erosion, redrilling of the solids or sediments as the drilling mud or drilling fluid
recycles itself through the mud system loop.

The conventional mechanical solids control equipment used for
removing solids from drilling mud or drilling fluid involves:shale shakers and
vibratory screens, desilters, desanders, mud cleaners, and centrifuge. This
equipment operates at different levels of particle size rejecting solids and



The present invention overcones the aforenentioned drawbacks and
di sadvant ages of the prior art and provi des additional advantages as well.

The present invention is installed in the flow path of the drilling nud or
drilling fluid in the nmud systemof a drilling rig, upstream of the
conventional solids control equipnent, and while drilling virggh#5og0und
shales it separates and di scharges | arge anounts of drill soli(?s, gunbo,
and heavy clays, fromthe drilling mud or drilling fluid prior to drilling
nmud or drilling fluid flowing to the af ofenentioned conventional solids
control equipnent. Now by enploying a flow divider box in the drilling- nud

or drillingretainiag tdesifabiatselids which ¢an ke paroitie dritingwniidyordrilling flyid an
array of indi,ui I r boxes containing baffle plates and gates that
regul ate thgdmt@ggqﬁg&}ﬁ%ﬁstri bution of the sedinents in suspension in
the drilling mudTae rdethaniosl shiald shdieh etrdneiarg linfidiub dhakt iife cAtenmel ed

t hrough cylindrical discharge |lines. The present invention is equi pped with
manual or  hgaresnsikecomecoatad yathashicky cavs iesingtha peres armesh Apepinggr am as

o gal | 0N pegGid fuid SRR 16381 THEadkd 1 hBhiObidi s BugRbARH sy T The

fl ow divide 0X Thaving an array o ect or "boxes supp ing nmud
or drillingniustibe aduedtdithe dillingghad eysteak eThis imvalvesthedadditien ofnoval

cartridge type separagtion _uni.t onetrically installed in the flow divider
box, that rERovUE! Andgnid additives & restore, the gorrget 2 dggired mud praprissay s
from the drghHimed W%rqr héldd the'ébst bEHAIlING IS emlsel. t he conventional shale
shakers. SUMMARY | NVENTION 1 n accordance with one aspect of this

i nvention, thereThe piesentdavention auereprnes die alorementiengshdrawhagkaaand

cqui pront . S5Ag¢pAegs e oA o ahit PR dadonal ANEFfadh asteli™ 1O
sol i ds- cont ai ni nTherpreséntdniention ignestalied inithg flowdvathttise diling muhbd box

for separating drilling solids therefrom said box having a plurality of
Be ling
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separating and distributing drllllng fluid and drilling nud t4 sel ected

sol i ds control ebioMphyempleying aiflowmdividen beydmtheydilling enugl on drilling fuider box
for receivi L ds- tal U Ll | Ll : - a nud
separati ng ﬂ%ﬁ %;ﬂ[\ ﬂée'@%os?gb%ggﬁsg%#ﬁ +ﬁ(;%éldnt“g&aifﬂp€? g\wa gqu/ﬂgjé\f %lx and
posi ti oned tollectochmessandainiig biffle pidtes and gates fhiat regulateitbe flo@dl fiow! | | ng

of i ndepenatHSTERSH of e Sreiaents PanShBericn h Mawling Britorsting g~ Y
ecei Vi ng. SgERF@behalAUEy cheiAeRahiiohl dlarRi dechergbd

separating apparatus, with each of sai lector chanbers having separate
and i ndependent kBampsesent invatioatis eguipped with manyakerdwdsawic gates| i ng f1 ui d

and drilling. e kil i f f I r
chanbers cogwgg%gtéggcgegﬁ‘f)g@? gé%oﬁ’é'@%@ﬁ? ?@Ié%etafﬁaaqpl%%lp ;e v %gu%%+ﬁ§%8

att acped _tga?ditimb ﬂ_ritﬁngdiuidl?:imgm ri}t&elf._ ?eébtvbdigid&ebax@hgﬁgczﬁ airapofsol i ?S
out of sai ow di vi der X, th sai Q i ng positjoned upstream o
aai 0 sol | dscRlsRordhoxaR AyARIRS ding muios dplieg Fhrcladual shale Shakeabi y
install ed | gndlantiddins dirshideal Mio?édty‘)é s@ﬂwa%ﬁgqu«ébn?%t% ingtaegned nud
scal per screen driven I1n a continudus'l oop around a toothed drive roller
and a rear indhedlowdiyjseribax, that semoves large ampunis gbdiill seldiscgumbobard The
separation Lt [ . itianed ils a erm ne

di st ance apﬁ%‘syoﬁ'gy %g'%g'l? h@s&@“'*qﬂ‘gj% rotwflihq/ﬂtﬁaﬂp%hggaofghggﬁéygﬁt}l t han
vertical. THialklshakdisvi der box has an attached di scharge chute to direct
drill solids or gunbo overboard or into a reserve pit, a |large cleanout

flange parallel with the bottomof the flow divider box for the renoval of
sedi nents, and cylindrical discharge flow |lines.



- 4 - The flow divider box contains individual independent collector boxes
enploying a sliding gate that are adjustably positioned to regul ate the
fluid flow redistribution of the drilling fluid or drilling mud. The gates
allowthe drilling fluid or drilling nud to rise to baffle or gauge |evel,
creating a hydrostatic head columm at.gbe cylindrical discharggoBl@oz! i nes.
The cylindrical discharge flow lines are of sized diameters and are of fset
fromthe bottomcenterline o?uméﬁ\owﬂm;%q%x. Ful | advantage of the
vol une and hydrostatic head ing fluid or drilling nud
to nove silt and sedi nents away fromthe concave openings of the
cylindrical ro | nes_a he. b tom t tim the
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i ncor por g4xd Cbﬂr@ggu,gmgﬁ{ ighyte a part of this specification, illustrate one
enbodi nent of resent I nvention and together with the descr | I on,
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OF THE DRANiIg\édhdEIseparhtadsfram sammrmtngifmudiamm dvilling meud, vty gliiv bee beidgx 1 n
accor danﬁ%‘ltmn%g UEJQ%% 8@?&% séli'?%% &lré ufékn%’nt 2 is atop plan view of the

flow div s a Si e I'on view of the flow divider box;
FIG 4 is a bb\taqsmdpn@mthh anptber aswec&ofélvwmvenm thess is prp\adeda flowalividaid vi ew
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section wewta en line A--A 7 is a side view of
flow di v?%’?mﬁ’gxc%ﬂvﬁ"}gg the gates extended; FIG 8 is an isonetric view
showi ng t he pawepersiog incsaidflow kiider ox mr\/recEVm@easlldstoﬁtalrQng drilmyg flsigatr i c

vi ew of Bhﬁhggﬂ[]&' nuous-| oop nud separation unit; and FIG 10 is an expl oded
i sometric w Oof the nud separation unit. PARTS LI ST 10. Fl ow di vider box
15. Separ at i o Mwd tsepaREND Jppapius- @nlta/ablsamﬁhaéeqalnatsesi figw digider bex and
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a plurality of independent, separate collector chambers attached to said box for
receiving separated drilling fluid and drilling mud from said mud separating apparatus,
with each of said collector chambers having separate and independent means for
regulating flow of said separated drilling fluid and drilling mud through separate flow lines
of each of said collector chambers connected to selected solids control equipment; and

a chute attached to said flow divider box for directing separated drilling solids out
of said flow divider box, with said box being positioned upstream of said solids control
equipment.

The mud separation apparatus is removably installed in the flow divider box and is
equipped with a wide tensioned mud scalper screen driven in a continuous loop around a
toothed drive roller and a rear roller propelled by a motor through a gear reduction box.
The separation unit is geometrically positioned on rails a predetermined distance apart on
the sides of the flow divider box at an angle less than vertical.

The flow divider box has an attached discharge chute to direct drill solids or gumbo
overboard or into a reserve pit, a large cleanout flange parallel with the bottom of the flow
divider box for the removal of sediments, and cylindrical discharge flow lines.



28: Front tension franme 29. Rear tension frane 30. Placenent bars 31. Chain
cover bracket 32. Chain w per 33. Tension system34. Drive roller 35. Rear
roller 36. Hydraulic reservoir 37. Mdtor-gear reduction box 38. Drive
sheave 39. Axle, drive 40. Key 41. Keyway 42. Bearing housing 43. Mesh
screen scal per 44. Conbination thereafg 45. Grcular parallel ggagbods. Nut
47. Hydraulic cylinders 48. Air-line 49. Belt -6 50. Retai ni ng

hub51. G rcul afhadfgbivRler Ebﬁ%ﬁté%s %l\?léﬁ |f§fé}$eﬁ@éﬁ? rcéﬂ% b‘b[)Sgér %ﬁ?g’ﬂing a
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DESCRI PHigKg @gat el'ﬂi]? @F&s@wagha\meﬂw/&g regul @isab%rﬁ‘tlidoﬂ% r?qﬁStE“PmequfdPe art,
M xi ng tdrining flultodrctiriiag triutk The fgates dIIbWQBe dritisly filiid &F drillied) alud ts sk & Baffle

d I d d I, f

typi cal SRR RISLAEe AR Kyer L BE% FaimaalirB i8R SRR oS vhen
drilling in yldengyliogrioal dlgcharsmﬁmwneaa@t¢fc3qedsdjwsetarﬂ:end<amwﬁsatsfrantb© is
of ten engpumt Sérﬁé’rhnér BPtr%Um’w dﬁﬁbfé# %oﬁaﬁulpsd\%tég%r &‘eth¥Q)o}Uﬁ‘?e ane' n J%Qt%gée It

conprises positive | ones very stick |nperV|o S an

pl ast i c.nepAistakeq of g‘edB@insandeort45‘"'@@;{3&‘%%%"13 Sl&.%‘ér?&#@%ﬂ%wamm @i ckly
and ef f iconeaid ypenirys dirtes epindtitalvdisthargdefiown ies and thet sdxX IBsttonntd bgtiriik@w pat h
of dril lthggel ngéﬂng'fe&%rél ling nud upstream fromthe conventional solids
control ‘equip used in connection wWith a nud separation unit noving
a scal per scrienflawvadiviger bex complementsotive shilling girograe 2l 1o the myimbed obshale i | | i ng

fluid t%h‘éﬁé}‘ée&c ,SF RBEAHkIEN, @é?l@ng'pﬁF RANAE paipelY neiB 3iRS aﬁH@éPP@l&&ftyoénd nto a

reserve B @r|0é to it reachi ng the conventional solids control g pment .
The appdP@tdiding yids prieamy a3 ter FORIINHAYSD IRAR acaiaﬁardﬁgre%w aeves| Aang e ect or
boxes andngiutimabaxsi of thesfigupdiviier dopIredistiibitingodedirherits, drigefiid amd drilling hr ough

an a0t 2 0F NS 9] oPARSHRRAR LBl LARS: it ShEAT ABhg S noRSheg | Vel Y

as design 3
conveying the sediments, drilling fluid and dr|II|ng mud to the downstream solids control

equipment, shale shakers, desilters, desanders, etc.

The accompanying drawings, which are incorporated in and constitute a part of
this specification, illustrate one embodiment of the present invention and together with the
description, serve to explain the principles of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is an isometric drawing of the flow divider box in accordance with the
present invention;

FIG. 2 is a top plan view of the flow divider box;

FIG. 3 is a side elevation view of the flow divider box;

FIG. 4 is a bottom plan view of the flow divider box;

FIG. 5 is an end view of the flow divider box shown partially in cross section;
FIG. 6 is a cross section view taken along the line A--A of FIG. 5;

FIG. 7 is a side view of flow divider box showing the gates extended,;

FIG. 8 is an isometric view showing the power source of the flow divider box;
FIG. 9 is an isometric view of the continuous-loop mud separation unit; and
FIG. 10 is an exploded isometric view of the mud separation unit.

PARTS LIST

10. Flow divider box
15. Separation unit



Referring now to the drawi ngs by nunerals of reference, there is shown in
.Figure 1, a flow divider box 10 which is instilled in the drilling fluids
flow path or nud systemof an oil and gas drilling rig, |lane or narine,
upstream fromthe conventional solids control equipnent, Sé(ékb 0§ha| e
"shakers, desilters, desanders, etc. The flow divider box 1 «?% ates
drilling fluid or drilling nud to one or nore downstream shal e shakers,
desilters, desanders, etc., simultaneously increasing or decreasing the
fluid flow, independently and sel ectively throdgh the mani pul ati on of gates
17 disposed within the flow divider box 10. The nud separation unit having
a scal per screen 22 is rermva!@Fy.B”aﬂlmplatBSat the top of the flow divider box
10 in the flow path of the dri ll,ée({ mud or drilling fluid and serves to
renove drilling solids, gunbol7a ﬁeavy cl ays. The mud separation unit 15
and screen 22 are shown schenqtai'qglbhu-dthE@Qres 1 and 2, but greI Flescri bed
in detail hereinafter with reference to Fi. eflowkhel0. The drilling
fluid or drilling nud enters tt% @Y'B\H[r‘&?@‘g%ﬁﬁ%ox 10 through the flow |ine
flange 21 and is |aninated by iﬁeFWmdﬁangﬁar allel shafts 51. The drilling
fluid, drilling nmud, and sedi nents fbltgrr%mé}{ough t he scal per screen 22) to
be conveyed, separated) and reZﬁ-sﬁP?_ &l 2§ hin the coll ector boxes 23,
via the cylindrical discharge ﬁé_ogdugo@sbmet’eo downst ream shal e shakers for
the renoval of ultra fine silt and sediments, within the drilling fluid and
drilling mud circul ating out oR4aR@® bore. The flow divider box 10
conveys, separates) or redistr izggtmgclﬁargermutﬂjous fluid fl ow stream of
drilling fluid or drilling;mmd to autong gol I ector boxes 23 arrayed by
baffle plates 16 to form i ndi vi2fudPSERRBENBB chanbers, regul ated by gat es
17 varying in dinmension and pr oﬁilgute]?hgngat es 17 are adjustable for
predetermned fluid flow rates, changn(%z |0 %*r‘éhﬁi flow rates, mud weights,
mud properties, viscosity, Ii chﬂ-oﬁ_SP, ?f&ﬁ? rmation change. The cylindrical
di scharge flow lines 19 are per _nﬁe@yi@’fsldmfram@ opposi ng gates 17. The

di anmeter of the cylindrical disCharge rov¥bIcéXIQes 19 are of predeterm ned
size. The individual cylindric BDS(ﬂ%@‘rﬁiﬁem lines 19 are offset at the
bottom centerline of the flow diyi (@{aiﬁ@wéibriank%tn arrayed _8_ collector
system of cylindrical discharge™low lines 19 conveying formation cuttings
sediments) drilling fluid and d32. IGRYNHIB®t 0 t he shale shakers, etc., as
required) Figure 2 shows scherraftdsq disiomsystpnpl an view, the nud separation
unit 15 with scal per screen 22 in'the fI@}N di vi der box 10 and the
arrangenment of the discharge chul4e D8ve{ QTect or boxes 23) baffle plates
16) and cylindrical discharge flgg\_/ leapfoll?. As seen in Figures 3-8) the
conti nuous | oop scal per screen 22 of the ‘mjrg %&Bﬁ,r ation unit 15 di scharges
| arge anmounts of drill solids of B6oHYIRME "E8RArge end of the flow divider
box 10 and separates formation cybtiyagier-geadt iIen beX| t | and sand through
the openings of the scal per screen Z.Mhitl\evredi stributing the
aforenentioned with drilling flui38. dorive $7§9 r?g mud to the coll ector boxes
23 via the cylindrical di schar_ge :Id,oﬁ&lbi ééwe 19 to shale sha_kers, desilters,
desanders, mud cl eaners, centrifuge or other downstream solids control

equi pnent in the nud systemof tHD.dKeYling rig. Figure 4 shows the divider
box 10 fromthe bottom and the ar y angeyway of the opposing cylindrical

di scharge flow lines 19, the radial di sc,harrg’%s{q‘l ange 26, discharge chute
25, and radial clean-out flange 182. Begiipg '54s in partial cross
section, the discharge chute 25 aqg. rm@gmcrdéeﬁh_aipgé flange 26 that direct
the heavy cl ays, gunbo and ot her |arge dBIHH éw‘%‘%& overboard or into a
reserve pit. The collector boxes 23. dpRM P plates 16 provide
hydrostatic head end even distribyd ofixcqar pgxiaﬂ_e\tsi'@f*di stribution by

depl oynent of the gates 17 channeling the drilling fluid or drilling nud
via the offset cylindrical dischardfe Nubw |ines 19, downstreamto the shale
shakers or other solids control eq&l-gppﬁafauuliioylim@efﬁ is a cross section view
taken along the line A-A of Figure 5, show ng the wall 27 of the flow of
solids off the separation units end8aditi® cont i nuous | oop scal per screen
22 conpletes its cycle. The coll echﬁ_r guxes 23 redistribute sedinments,
drilling fluid, and drilling nud, through cylindrical discharge flow lines
19 to the shal e shakers or other equipnent installed downstream as part of
t he conventional solids control equipnent. -9 Figure 7 illustrates the
positions of the various gates 17. The sliding gates 17 are anal ogous to a
vari abl e choke, whereby the autononous controlled gate can be open, closed,
or be positioned at various increnments therebetween. The drilling fluid or
drilling mud is conveyed, by sundry ports or individual port via the

N 1 1 I A PN 2 a1 o, T T



Ref-erring now to Figures 9 and 10) the nud separation unit 15 includes: an
outer frame 27, front tension franme 28) rear tension franme 29, placenent
bars 30) chain cover bracket 31, chain w per 32, tensioning system 33,
drive roller 34, rear roller 35) hydraulic reservoir 36, notor-gear
reduction box 37, drive sheave 38, axle 39, key 40, keyway 41)ggabdari ng
housi ng 42) and drives a wi de endl ess-belt scal per screen 22, nesh screen
scal per 43, or conbination thereof 44 in a continuqus |oop. The separation
unit 15 has an outer franme 27, front tension frarré,6'rear tension frame 29,
tensi oning system 33, rear roller 36, and a drive roller 34 having an axle
connected with the notor-gear reeicREEHNBGIU7 of the flow divider box to
rotate the continuous-|oop scal pgf, extaaRpdralidl shdts he - 10 | ongi t udi nal
axis of the outer franme 27. The scal per screen 22 is renovably installed by
a circular parallel shaft 45, se@%r@@'t%y nut 46. The nud separation unit 15
is geonetrically supported on ingdipgedchded S 24 in the side walls of the

fl ow di vider box 10 and disposed in the flow path of the return flow |ine
of the oil and gas drilling rig.54% &xlgntearsollero7  28) 29, 34, 35, 36, 39,
42, 45, 46, 47) and 48 are composgnggipf the tensioning system 33 of the
mud separation unit 15. The nud separation unit 15 serves to convey end

di scharge gunbo, large drill sol%@sPla® heavy clays fromthe drilling fluid
or drilling mud circulating out ©f pphgewel!l bore. The scal per screen 22 of
t he nud separation unit 15, while conveying, and di scharging solids,
reclains the drilling nud or dri%8.i Mgtarhausing ong with the wei ght materi al
and chemicals therewithin, by aldpwspggt he drilling mud or drilling fluids
to pass through the array of openings of the scal per screen thereby

reduci ng nud and chem cal cost and reducing | ogistical problens through
reduced nud and cheng EpREG ) lel air/oil

. ! FAILEBIESCRIPFION TETHE PR
hydraul i c cylinders 7 rods

coar | e 48, and col T arl V -
ext ended apply and waiiscanventansl onthepridnart mixing damksaholdimg tanksf flawe 29
supporting the rear roll.er 35 Th ront, tension frane 28 s orting,the
ar Ve rol Per  aiNg MU GnSerseshaRanAKoRnABHATS SasRATITS CTNRA RO nge 42
is affixed to bhanGhieBrattd T Systbih, Bpiéaﬁ obthe d&\WnstRedm isBligs esatrg frame 29
noves i ndependently wthin the outer frane 27, varying in |ocation to the

fixed front tegguipmentarea dgilingyig: Adhes drillingrio yioung®r vifain shales asgtickyket 34
by extending o I t.he | K y t i

ext ended, the rrsgégt%bgﬁiﬁhg Pn% 9%%%&%@%“?‘%“5&%01@% gé'lntlb?g%{@r'é';ggﬁo apply
and mai nt ai n t eesifdargervdiirae rapidabecauseoihtomprises posifive ionspwhesaveten 22,
mesh screen scgl ger 43, or .qu,rbi nation thereof PA_4. ‘[p‘eéjﬁra?n tension frane
28 supporting PREOTAESVETY 8li¢ iMBANVRHSA Plagtic-, T BYgyHt i§ rﬁbbnteusi ng 42,

pl ate 56, and Qé?él%téénér&sﬁafg%é(ﬂfé é@fnbb‘auﬂikhﬁénd efficiehtlyr ane 27 by bolts
52. The rear roller 35) axle , and bearing ‘housing 42 are affixed to the
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and drilling nud to sel ected solids control equipnent) conprising: 5 neans
Wi thin- said box for receiving solids-containing drilling fluid and drilling
mud; means within said box for separating drilling solids therefrom said
box having a plurality of independent, separate nmeans for regulating and
distributing said drilling fluid and drilling nmud from said 1Ge@psti ng
nmeans to said selected solids control equipnent; and neans within sald box
for separately discharging fromsaid flow divider box said drilling solids
separated fromsaid drilling fluid and sai% drilling nud, with said box

bei ng positioned upstream of said solids control equipnent. 15 2. The fl ow
di vi der box of cl ai Referringanosv to thei diawingsl byt huryeeaisl ofireferenoet thege iseans

[ I [ it f ind dent te. cal l ect . b, ttached
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sai d separati ng,RIdw ﬁam Sahld $95tdnPePan all gna%déc&rh , lﬁﬁé‘%'Pﬁ{a}ri?\%Y ing a

separate flow line with each thefeof adapted for connectTon to selected
sol i ds contr ol upgtieamgram tie coneertiooal splidscantiobequipment such asshalei n each

ogul arino 25 PRokeS: Sesiiefa Betatidts R RO iyl BRE " BE hue t¢ om
sai d separ at i ndrilingfitid or arilfify erachtosmeeormerd downstreem shalelSitakdrow di vi der
box of claim3, wherein said fl ow r,egﬁl ating peans,conpri ses an adjustable

sliding gate. d@sWersydesandgrsqels imulianeqysitingreasing ghdeeeasiagithe fukhr at e
flow, independently and selectively through the manipulation of gates 17

disposed within the flow divider box 10. The mud separation unit having a
scalper screen 22 is removably mounted at the top of the flow divider box
10 in the flow path of the drilling mud or drilling fluid and serves to remove
drilling solids, gumbo, and heavy clays. The mud separation unit 15 and
screen 22 are shown schematically in Figures 1 and 2, but are described in
detail hereinafter with reference to Figures 9 and 10. The drilling fluid or
drilling mud enters the flow divider box 10 through the flow line flange 21
and is laminated by the circular parallel shafts 51. The drilling fluid, drilling
mud, and sediments filter through the scalper screen 22, to be conveyed,
separated, and redistributed within the collector boxes 23, via the
cylindrical discharge flow lines 19 to downstream shale shakers for the
removal of ultra fine silt and sediments, within the drilling fluid and drilling
mud circulating out of a well bore.

The flow divider box 10 conveys, separates, or redistributes a
continuous fluid flow stream of drilling fluid or drilling:mud to autonomous
collector boxes 23 arrayed by baffle plates 16 to form individual collector
chambers, regulated by gates 17 varying in dimension and profile. The
gates 17 are adjustable for predetermined fluid flow rates, changes in fluid
flow rates, mud weights, mud properties, viscosity, lithology, and formation
change. The cylindrical discharge flow lines 19 are perpendicular to the
opposing gates 17. The diameter of the cylindrical discharge flow lines 19
are of predetermined size. The individual cylindric discharge flow lines 19
are offset at the bottom centerline of the flow divider box 10 in an arrayed



col l ector chanbers are separated by a plurality of baffles along a bottom
portion of said flow divider box. - 13 6. The flow divider box of claim
1, wherein said discharging means conprises a chute attached to said flow
di vider box and adapted to direct said separated drilling solids out of
said flow divider box. 5 7. The flow divider box of claiml, wWag@dgposai d
nmeans for separating drilling solids conprises a nud separation apparatus
renovably installed in said flow divider pox. 8. The flow divider box of
claim7, wherein said nud separation 10 apparatus conprises a continuous

| oop nud scal per, s rive roI riving en enent_with said
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installed in said fT' 8Weu¥m§ﬁawﬁ sﬁﬁ?"‘a{'g%‘ﬂ 'Qﬁé qne\é'gwt "\‘,-'Qrsﬁpéé?t O 2. The
flow divider bt P8 withaicalpbr seRRIF22inkRTow GivRIZT BoxWik dndthesai d fl ow
di vider box is provided for connection to a nmeans for producing a high

pressure jet fafangassentaf thedischatge ehute @8 collsctoriboxes 33, bafflg vi der box for
separating an | §tfd té\‘l%i &@n&'ﬁé& ldlél:glar'd\%ﬂ&v%ﬂgs él |1ing mud to sel ected

solids control an openirng in said flow divider
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sediments, silt, and sand through the openings of the scalper screen 22
while redistributing the aforementioned with drilling fiuid or drilling mud to
the collector boxes 23 via the cylindrical discharge flow lines 19 to shale
shakers, desilters, desanders, mud cleaners, centrifuge or other
downstream solids control equipment in the mud system of the drilling rig.

Figure 4 shows the divider box 10 from the bottom and the
arrangement of the opposing cylindrical discharge flow lines 19, the radial
discharge flange 26, discharge chute 25, and radial clean-out flange 18.

Figure 5 shows, in partial cross section, the discharge chute 25 and
radial discharge flange 26 that direct the heavy clays, gumbo and other
large drill solids overboard or into a reserve pit. The collector boxes 23
and baffle plates 16 provide hydrostatic head end even distribution, or
selected distribution by deployment of the gates 17 channeling the drilling
fluid or drilling mud via the offset éylindrical discharge flow lines 19,
downstream to the shale shakers or other solids control equipment.

Figure 6 is a cross section view taken along the line A-A of Figure 5,
showing the wall 27 of the flow of solids off the separation units end as the
continuous loop scalper screen 22 completes its cycle. The collector
boxes 23 redistribute sediments, drilling fluid, and drilling mud, through
cylindrical discharge flow lines 19 to the shale shakers or other equipment
installed downstream as part of the conventional solids control equipment.



a plurality of independent, separate collector chanbers attached to 5 said
box for receiving separated drilling fluid and drilling nmud from said nud
separating apparatus, with each of said collector chanbers having separate
and i ndependent neans for regulating flow of said separated drilling fluid
and drilling nud through separate flow |ines of each of said Q%hi r
chanbers connected to selected solids control equipnent; and 10 a chute
attached to said flow divider box for dirgcting separated drilling solids
out of said flow divider box, with said BdX being p03|t|oned upstream of
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During the continuous operational phase of drilling an oil and gas

well there can be a build-up of the sediments in solids control equipment.
The raised face radial clean out flange 18 is an integral part of the flow
divider box 10 and allows for high pressure jetting and easy removal of the
silt and sediments.

As seen in Figure 8, the flow divider box 10 has a box cover 53 and
an electric motor-gear reduction-box 37 mounted parallel to the rectangular
flow divider box which is connected to the beit 49 driven, drive sheave 38,
and retaining hub 50 coupled to the front axle 39 of the mud separation
unit by means of key 40 and keyway 41. The key 40 serves as the
mechanical link between the drive sheave 38, retaining hub 50, and the
axle 39.

Referring now to Figures 9 and 10, the mud separation unit 15
includes: an outer frame 27, front tension frame 28, rear tension frame 29,
placement bars 30, chain cover bracket 31, chain wiper 32, tensioning
system 33, drive roller 34, rear roller 35, hydraulic reservoir 36, motor-gear
reduction box 37, drive sheave 38, axle 39, key 40, keyway 41, and
bearing housing 42, and drives a wide endless-belt scalper screen 22,
mesh screen scalper 43, or combination thereof 44 in a continuous loop.
The separation unit 15 has an outer frame 27, front tension frame, rear
tension frame 29, tensioning system 33, rear roller 35, and a drive roller 34
having an axle connected with the motor-gear reduction box 37 of the flow
divider box to rotate the continuous-loop scalper screen 22 along the
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walls of the flow divider box 10 and disposed in the flow path of the return
flow line of the oil and gas drilling rig.

Elements 22, 27, 28, 29, 34, 35, 36, 39, 42, 45, 46, 47, and 48 are
components of the tensioning system 33 of the mud separation unit 15.

The mud separation unit 15 serves to convey and discharge gumbo,
large drill solids, or heavy clays from the drilling fluid or drilling mud
circulating out of the well bore. The scalper screen 22 of the mud
separation unit 15, while conveying and discharging solids, reclaims the
drilling mud or drilling fluid along with the weight material and chemicals
therewithin, by allowing the drilling mud or drilling fluids to pass through the
array of openings of the scalper screen thereby reducing mud and
chemical cost and reducing logistical problems through reduced mud and
chemical usage.

As best seen in Figure 10, parallel air/oil hydrgulic cylinders 47, air
line 48, and collar 59 with cylinder rods extended apply and maintain
tension to the sliding rear tension frame 29 supporting the rear roller 35.
The front tension frame 28 supporting the drive roller 34 on axle 39
extending through journalled bearing housings 42 is affixed to the outer
frame 27 by boits 52. The rear tensioning frame 29 moves independently
within the outer frame 27, varying in location to the fixed front tension
frame 28, hydraulic reservoir 36, and drive sprocket 34 by extending or
retracting the cylinder rods. With the cylinder rods extended, the rear
tensioning frame 29 and rear roller 35 traverse to apply and maintain
tension on the rotating continuous loop scalper screen 22, mesh screen
scalper 43, or combination thereof 44.

The front tension frame 28 supporting the drive roller 34 on axle 39
through bearing housing 42, plate 56, and plate 57 are affixed to the outer
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drill solids conveyed on the continuous loop scalper screen 22 are
discharged off the end of the separation unit as the moving scalper screen
repeats its cycle. The flow divider box 10 separates and redistributes
drilling fluid and drilling mud, sustains silt and sediments, and reclaims
weight materials and chemicals, and thus minimizes fluid loss and
optimizes the mud reclaiming program and operation of the convention
upstream solids control equipment.

Other embodiments of the present invention will be apparent to
those skilled in the art from consideration of the spegification and practice
of the invention disclosed herein. [t is intended that the specification and
examples be considered as exemplary only, with a true scope and spirit of

the invention being indicated by the following claims.
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1. A flow divider box for separating and distributing drilling fluid
and drilling mud to selected solids control equipment, comprising:
5 means within said box for receiving solids-containing drilling fluid
and drilling mud;
means within said box for separating drilling solids therefrom;
said box having a plurality of independent, separate means for
regulating and distributing said drilling fluid and drilling mud from said
10  separating means to said selected solids control equipment; and
means within said box for separately discharging from said flow
divider box said drilling solids separated from said drilling fluid and said
drilling mud, with said box being positioned upstream of said solids control
equipment.
15
2. The flow divider box of claim 1, wherein said regulating and
distributing means comprises a plurality of independent, separate
collector chambers attached to said box, for receiving separated drilling
fluid and drilling mud from said separating means and each said separate
20 collector chamber having a separate flow line with each thereof adapted
for connection to selected solids control equipment.

3. The flow divider box of claim 2, wherein each said separate

collector chamber has separate and independent means for regulating

25 flow of said separated drilling fluid and drilling mud' from said separating
means through each separate flow line.

4, The flow divider box of claim 3, wherein said flow regulating
means comprises an adjustable sliding gate.
30
5. The flow divider box of claim 4, wherein said separate
collector chambers are separated by a plurality of baffles along a bottom
portion of said flow divider box.
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to direct said separated drilling solids out of said flow divider box.

5 7. The flow divider box of claim 1, wherein said means for
separating drilling solids comprises a mud separation apparatus
removably installed in said flow divider box.

8. The flow divider box of claim 7, wherein said mud separation
10 apparatus comprises a continuous loop mud scalper screen, a drive roller
in driving engagement with said screen and means for driving said drive

roller.,

9. The flow divider box of claim 8, wherein said drive roller has
15 teeth extending into openings in said screen.

10.  The flow divider box of claim 9, wherain said driving means
comprises a motor and associated gear reduction box.

20 11.  The flow divider box of claim 7, wherein said mud separation
apparatus is removably installed in said flow divider box at an angle less

than vertical.

12.  The flow divider box of claim 1, whereln means integral with
25 said flow divider box is provided for connection to a means for producing
a high pressure jet for cleaning said flow divider box.

13. A flow divider box for separating and distributing drilling fluid
and drilling mud to selected solids control equipment, comprising:
30 an opening in said flow divider box for receiving solids-containing
drilling fluid and drilling mud;
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drilling solids out of said flow divider box W|th said box being positioned
upstream of said solids control equipment.

14. The flow divider box of claim 13, wherein said flow
15  regulating means comprises an adjustable sliding gate.

15. The flow divider box of claim 14, wherein said mud
separating apparatus comprises a continuous loop scalper screen, a drive
roller in driving engagement with said screen, and means for driving said

20 drive roller.

16. The flow divider of claim 15, wherein said drive roller has
teeth extending into openings in said screen.



