VIBRATION ASSISTED MIXER FIELD OF THE INVENTION
10001]Embodiments described relate to mixers employed in the mixing of
powders and liquids. In particular, embodiments of cement mixers are
described for use in oilfield applications for cementing within a well.
BACKGROUND OF THE RELATED ART [0002]Combining powders and
liquids to form a slurry mixture of the two is common practice in a variety
of industries. From baking to the manufacture of molded parts, a whole
host of industrial a@% % WWrry mixture that is
combined at one Iocatlon and transported to another for further use. By
way of example, cement slurry mixtures of liquid and powdered cement
aQrme ining the powder and the liquid within an industrial
%&4)}) Tfnu%ﬁs%?n@ﬁgr may be in the form of a mobile cement truck
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unloading and final use. Thus, in this manner, the slurry mixture is
apombined ab easitobatientadtnas sgordediomineth erfoedinaduse andin
solidification. [0003]Unlike the mobile cement truck example above, it may
ey erermatons hnvangereitbiadyslipply of cement slurry available at
the WorkS|te For example, in the ailfield industry, cementing within a well
4 BOEND QE LHE B, i Iumes of slurry. Furthermore,
ery f the slg}r to the well.m uired in a ne tinuous
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@hm@n%m@&@eaﬁcahvg&wtomﬁ&uaﬁém rediaahnprovided.tortherwetl-angkin a
continuous manner to the extent required. This may be achieved through
nise, afvehgdemenbibdastrial applications employ the use of 2 shury mixture that is

combined at one location and transported to another for further use. By way of
example, cement slurry mixtures of liquid and powdered cement may be formed by
combining the powder and the liquid within an industrial mixer. The industrial mixer
may be in the form of a mobile cement truck which may be employed to deliver the
cement slurry to a worksite for unloading and final use. Thus, in this manner, the slurry
mixture is combined at one location and transported to another for final use and
solidification.

[0063] Unlike the mobile cement truck example above, it may be preferable to have
a more ready supply of cement slurry availabie at the worksite. For example, in the
oilfield industry, cementing within a well may require a ready supply of large volumes
of slurry. Furthermore, delivery of the slurry to the well may be required in a near
continuous fashion. Thus, it may be more practical to form the cement siurry directly
at the oilfield such that it may be immediately provided to the well and in a coniinuous

manner to the exteni required. This may be achieved through use of a cement mixer



2 and other equipment that continuously mix and feed a supply of cement
slurry to the well as described further below. [0004]The above-noted
cement mixer may be incorporated into a larger cementing assembly at
the oilfield to achieve well cementing, such as, but not limited to, well
construction, well remediation, wellh,completion or the like, as will be
appreciated by those skilled in the art. During well cementing, the

avall bility of a constant supp:g%of cement slurry from the cement mixer
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‘%?ngscn%d&ﬁﬂ}ﬁﬁreg%'red for the operation increases as the depth of the
fincreases. Thus, the amount of uptime required of the mixer may be

pubstantiallyingreased witbihe.everincreasingderthafnyducarhom, .

wells. [0005] For the above-described operation. a variety of cement mlxer
configuratihasiiiaiibe amployedl Eanexamplehahaiehnaixngesystemil
with a central mix tank for receiving the cement powder and the liquid from
wanaEraienovali srsatiaiopeveth ploydelion ehidclise, ahwithibe teprkesiatedbyas
3mlx location or 'housing' where the slurry is initially fointed by the
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ge%gte%l d Itlr%lfﬂdtggage Orm)pé’!pendlaln COEUQI%%%.? IO %ngl {he operation,
example, a venturi or ot er mixer typ a§/ e employed where s€parate
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advanced down a common pathway toward the well or intervening

girteldtioin @qbipwiinticRegardliass, demindacatfopimstilfawacdMmheseitbe
cement powder meets up with the liquid. [0006]Unfortunately, irrespective
BRI pasElidbhEREenTigUPatYa! - thecesnetwBovdedresrbhiguidimay
E&ﬁn combine outside of the intended mix location. When this occurs, a
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adverse ect the rate fslurry aval rom the mixer. r exampie, it

iscaRtdncoRMan fenthe diauid igspiatier Revanddheiintended. mixlogation

and contact the line or housing 3 which supplies the cement powder.
Whigh this decurs, cenentgowdenthaddsidirectédtomdrdihe htesided mnix
location may first encounter the splattered liquid and begin cake
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powder s ich ma nificantly hamper the efficiency of cementing
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QQAHEP&%@PE cation. %9% OUlfield, 6, 2ROVE AESGIREYr liguid and cement

powder are combined and simultaneously advanced down a common pathway toward
the well or intervening circulation equipment. Regardiess, a mix location is still found
where the cement powder meets up with the liguid.

[06006] Unfortunately, irrespective of the particular mixer configuration, the cement
powder and liquid may often combine outside of the infended mix location. When this
occurs, a cake build-up (solids-dense non-flowing paste often referred to as “cake” or
“cement cake™) of the slurry mixture may ensue in such a manner as to adversely affect
the rate of sturry available from the mixer. For example, it is not uncommon for the

iiquid to splatter beyond the intended mix location and contact the line or housing



cake build-up outside of the intended mix location may be dealt with in a
variety of manners. For example, a decreasing rate of slurry available to
the application may simply be tolerated until the occlusion reaches a level
that no further slurry may be obtained from the mixer. At this time, or
perhaps at some point prior, the cegnenting operation may be halted with
the mixer and perhaps other surface equipment turned off. The mixer may

then be replaced with another clean mixer pre-positioned at the ojlfield or
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well completion operation has been su stantlghey fected by the reduced
gaterohavailahincamentsiuyandpptential Rabes sovwnRtmedRArERIEe
address the issue. SUMMARY [0008]An embodiment of a mixer for mixing
sappbvelarhithy ailigificeobniprises thenili diowginfdonactommiodatealy the
mixture of the powder and the liquid, a liquid delivery housing coupled to
BRI HOmSIRECROprETitle the liquid thereto, and a powder delivery

Wﬁing ogi%:ed to the mix housing to provide thegpowder thereto, .
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Alternatively, the powder is cement. Alternatively, the liquid is water.

Hitgerativelyethediguiditkaverse sdheiquigydelivan-nQusingk et farmy

Alternatively, the mixer is of a venturi configuration. Alternatively, the

simiper bé foicthed conipiisesduvittratarhmedaari s coufplactclting mixasefor

substantially avoid an occluding cake build-up of the mixture thereat. The
DAL MR RIS MajBdBRe BRIt FACO WD RYIBY PEBISRSFUIsRIRT, a
rotating vibratqr, a reed-type vibrator, and an ultrasonic vjbrator. [0009]In
%%1&%3%%%%%&%%{%%%? FSFRRSET R FOMEER AR ittt O
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the liquid, a liquid delivery inlet coupled to the mix location to prowde the
Hauidatherele, apowedrsdeliyensdniaigoup addothe mix|Reatian i arted.
provide the powder thereto, and a vibration mechanism coupled to one of
Reeandixsto catiewhthertiquithdeliveny infétiand tife thowdide detilecynnleton
AIternative%, the vibration mechanism is configured to impart vibrations
fePRvRRdiRRPac IBRTRRtRN St Ptearaus el detip b thE b cameh iR
mixer, The avoiding may be achieved by liquefying of the cake build-up.
%@ﬂgﬁ%?%ﬁ%%%/%?%%%/ﬁ%gﬁ K }%é‘rge%seé glgi”'?% of an opening of the

REWEEK gelivery inlet to the mix inlet. Alternatively, at least one wall of one
of the miX inlet, the liquid delivery inlet and the powder delivery inlet is
constructed from one of metal, plastic, and a composite material.

fisEnatively . iig yintation.mechagism s canfigied.in IMpaKk ilations; to
promote mixing of the powder and liquid. 100101In an alternative
eirlodingn, Adcdbfaling nechariSMts fEMMEahDIR: MUXRT a liquid delivery
housing coupled to the mix housing to provide the liquid therete, and a powder delivery
housing coupled 1o the mix housing to provide the powder thereto, wherein the mixer is
configured to induce a vibration therein for substantially avoiding an occluding cake
build-up of the mixture thereat.  Alternatively, the powder is cement. Alternatively,

the liquid is water. Alternatively, the liquid fraverses the liquid delivery housing in jet

form. Alternatively, the mixer is of 2 venturi configuration. Alternatively, the mixer



for mixing a powder with a liquid in a mix housing of the mixer, the
vibration mechanism configured for substantially eliminating an occluding
cake build-up of the mixture outside of the mix housing. The vibration
mechanism may be one of an impact vibrator, a piston vibrator, a rotating .
vibrator, a reed-type vibrator, and an ultrasonic vibrator. Alternatively, the
eliminating occurs by liquefying of the cake build-up. 5100111In an
alternative embodiment, a%ethod of forming a cement slurry at a mixer
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slurry, and imparting a vibration to the mixer during the adding to

ssdkstantiziy: elminate RaRGEAN0GakauNdrs- Of the sivEritheseatd

Alternatively, imparting comprises activating a vibration mechanism
apoUipdechtoheimixer, Alternatively, activating operates during the
providing and the adding in one of a continuous manner and intermittently
for a predetermined period. Alternatively, the mix inlet is coupled to an exit
fed]leadmgitelemallatahdilfield, theimethoditing errcomgprisithg liquid
cementing in the well with the cement slurry. BRIEF DESCRIPTION OF
PRETESRAWNGBIADD ZEERadmEeh BYERFEH BF eaifishant e dausiiffeld
employing an embodiment of a vibration assisée(lln]ﬁb(er 00131Fig. 2 is an
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delivery inlet coupled o the mix location to provide the powder thereto, and a vibration
mechanism coupled to one of the mix location, the liquid delivery inlet, and the powder
delivery iniet. Alternaiively, the vibration mechanism is configured to impart
vibrations for avoiding a substantially occluding cake build-up of the mixture in the
mixer. The avoiding may be achieved by liquefying of the cake build-up. The
liquefying may significantly increases a size of an opening of the powder delivery inlet

to the mix inlet. Alternatively, at least one wall of one of the mix inlet, the liquid
delivery inlet and the powder delivery iniet is constructed from one of metal, plastic,

and a composite material. Alternatively, the vibration mechanism is configured to

impart vibrations to promote mixing of the powder and liguid.

{6010 In an alternative embodiment, a vibration mechanism is coupled to a mixer
for mixing a powder with & liguid in a mix housing of the mixer, the vibration
mechanism configured for substantially eliminating an occluding cake build-up of the
mixture outside of the mix housing. The vibration mechanism may be one of an impact
vibrator, a piston vibrator, a rotating vibrator, a reed-type vibrator, and an ulirasonic

vibrator. Alternatively, the eliminating occurs by liquefying of the cake build-up.



100141Fig. 3A is a cross-sectional view of the vibration assisted mixer of
Fig. 2 taken from 3-3 and revealing cake build-up therein. 100151Fig. 3B
is a cross-sectional view of the vibration assisted mixer of Fig. 3A,
revealing cake removal therefrom. DETAILED DESCRIPTION
100161Embodiments are describefl with reference to certain well
completion operations at an oilfield. In particular, embodiments of cement
pxers and equipment fo i h t. not limit we
R e R R
nhyeresaphnen welhare dassiibechid Que velhanvatehsohbxeEs GRRfigLEed
to combine a liquid and a powder at a mix location thereof may be well
tisuittexd ifde: isenwitvedabodimenisief a Ybratiorsamechdmnisuas idesaiibed
herein. 6 For example, mixers employed outside of an oilfield
vERgiehin 85t Bixks rdapptichti efdnstie sehepnBathy g Riteyafo pesEBIe 11y
take advantage of embodiments of vibration mechanisms as detajled
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providing and the adding in one of a continuous manner and intermittently for a pre-
determined period. Alternatively, the mix inlet is coupled to an exit inlet leading t0 a
well af an oilfield, the method further comprising cementing in the well with the

cement slurry.

BRIEY DESCRIPTION OF THE DRAWINGS

[0012] Fig. 1 is an overview of equipment at an oilfield emploving an embodiment

of a vibration assisted mixer.

[6013] Fig. 2 is an enlarged view of the vibration assisted mixer taken from 2-2 of
Fig. 1.

[6014] Fig. 3A is a cross-sectional view of the vibration assisted mixer of Fig. 2
taken from 3-3 and revealing cake build-up therein.

{6015] Fig. 3B is a cross-sectional view of the vibration assisted mixer of Fig. 3A,
revealing cake removal therefrom.

DETAILED DESCRIPTION

[0016) Embodiments are described with reference to certain well completion
operations at an oilfield. In particutar, embodiments of cement mixers and equipment
for cementing, such as, but not limited o, well construction, well remediation, well
completion or the like, within a hydrocarbon well are described. However, a variety of
mixers configured to combine a liquid and a powder at a mix location thereof may be

well suited for use with embodiments of a vibratton mechanism as described herein.



[0017]Referring now to Fig. 1, an embodiment of a mixer location or
assembly 110 is depicted at an oilfield 101 along with other surface
equipment for cementing of a well 180. The mixer assembly 110 includes
a cement mixer 114, where separate lines of cement powder and liquid
intersect at a mix housing or mix logation 113 to form a cement slurry 170.
The slurry 170 may be delivered downhole to the well 180. Additionally,
the cement mixer 114 may include a vibration mechanism 100 coupled or

F ot BRnEl: OPSFATICERITEHEEIEH 95 theLisilerit Fonemt Qeletynitetaws
using ill_so as to substantially avoid the build- f cement cake within
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REGiMRIAN of the.crmenkdelivR haRINg ALRowdRLIGHINEreMt 14
enhancing the efficiency of the cementing portion of a well cementing
aperaionmio0dS antintinguith fefarenecetioshig. dbhemixenhassambly
110 is depicted with a cement powder supply 117 positioned adjacent a

detaterd fetiesupply 115. The cement powder supply 117 may be pressurized
and/or configured for gravity feeding cement powder to the delivery
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ingly, th ' ly 115 b fi di 4
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Quhosisingld. Ay the wateldel 320-mav.ke directied. o the Mixe

location 113 where it may combine with the delivered cement powder (see
Higan3A mrd 3By Thuk, aretdeast partiallyingixeehsustyibiQ of #erm a
powder and water may be driven through an exit pipe 200 toward a
errmefotiTA 0 T0r |tk detivelytonhe Wreli<ligerels divtaiildd forthemsBlok). 7
While the mixed slurry 170 is described as a mixture of water and cement
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iquids may be employed In place of, or in conjunction with the water

1903 A bhe-mixer.assembbuld Omay tuther semprise @t IgastRne positive

displacement pump 135 that directs cement slurry 170 from a slurry
taldightahbe o thilh 146, kpoughvaidvelt headsibaOoa i iniaditedastr:80
that penetrates a formation layer 190. The mix tub 140 may include a
hevieg Ity st - ihdehd edmmainaitatidhcikidy tHéhmixroghyitd 0ol
tge mixing location 113. Adequate pressure, of up to 15,000 PSI or more,
PO RT A e fREAt Sturry 170 may be provided by the pump 135.
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a cement powder supply 117 positioned adjacent a water jet supply 115. The cement
powder supply 117 may be pressurized and/or configured for gravity feeding cement
powder to the delivery housing 111. Thus, the cement powder may drop to the mix
location 113, Accordingly, the water jet supply 115 may be configured to dispense a
water jet 350 (best seen in Figs. 3A and 3B) through a lquid delivery inlet or housing
112, As such, the water jet 350 may be direcied to the mix location 113 where it may
combine with the delivered cement powder (see Figs. 3A and 3B). Thus, an at least

partially mixed slurry 170 of the powder and water may be driven through an exit pipe

200 toward a manifoid 140 for later delivery 1o the well 180 as detailed further below.



operation may be dependent in large part on the availability of a near
constant supply of cement slurry 170 from the mixer assembly 110. Thus,
as indicated above, the cement mixer 114 of the assembly 110 is
equipped with a vibration mechanism 100 so as to substantially reduce
the build-up of cement cake within the cement delivery housing or inlet
111. As such, occlusion of the housing 111 may be avoided so as to help
%imize the uptime of the mixer 114 during well cementing operation.

51 RSTEFRR G HOW (D B lesiRff StifSare nwato A §errems ORHRT.
Jlarged view of th t mi liquid der interf
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114 is shown. is of a venturi configuration'w
dolbanniniel ¥ beusingid 1 2 BaYING 2 WAter Jeh3rAalow e .aement
delivery housing or inlet 111. As allu&ed to above, cement powder may
#hus hedjaneidromitiie tawsing 111 toward the mix location 113. The
force of the water jet 350 may then drive the newly forming cement slurry
Pobut arhexmimsusirgblyobliet2e0 fowkerd drersisrryt hisldingrer mistiteb
40 of Fig. 1 for subsequent downstream use. In the embodiment shown,

BUERT [R50 BBrUTEHIORER! ShFty /SRR et Uiy diRiing tank of
£mhad ts, the water jet 350 be of a ical or inclined .
R R R o B T s i
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the above noted vibration mechanism 100. With added reference to Figs.
ShnandiSBothvétvibrationunedhamdism 400Hs icoupled diresiydathaaament
delivery housing 111 in the embodiment shown. In this manner, the
Yibratiol AR misPEO P Tisy ibe brmsoyedhorinigarsibrationiteoughehe
housing 111 to help prevent or remove cake build-up 300 thereat. That is,
QifiRe Bther portions of the mixer 114 outside of the mix location 113, the

nt delivery housing Il .be patrticularly prgne e effects of
il 300 e e e iy Bt GRSt T e
bgesighslehiven: Agusing: 14 2.4 g Mk ecalion i3, _@}fh%&ﬁ%&hﬁl@!;{ﬁg\g 400
as described above. As such, cake build-up 300 in these locations 112,
dehB:n2 60y EIP hers ulstanticdbgeavisid et oMelismin ateddna thewader jehak0.
The cement delivery housing 111 on the other hand, lacks the inherent
BIEsh JdtPebroftsehal bt iy e sBodh et oridipimyvenchimeishiotigh 2 to
Tklljereforéma% detégil%d,f rther below, positioning of the vibration
rHeChanism 8t &if éﬁk‘;{&i’ S HBEIKiFY L TR s Pty housiog or

mecha
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1
top cross-sectional views of the vi ration assisted cement mlxeP f.puﬁa en

fronpdnd of Figm3 a'e denisiedoiPoasifisallvpBigi3A reveals the mixer 114
with an accumulation of cake build-up 300 within the cement delivery
H82EIng Referbipveverp d$ed@pictddatiddge3RBnuibrationsifrom the 38, an
vibration mechanism 100 may be employed to substantially liquefy the
Bftsp 900, A semcthaisgeblitvdspd mrdsrmigisagh Wnidocemert
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carrying a water jet 350 below the cement delivery housing or infet 111. As alluded to
above, cement powder may thus be drawn from the housing 111 toward the mix
location 113. The force of the water jet 350 may then drive the newly forming cement
slurry 170 out an exit housing or outlet 200 toward the siurry holding or mix tub 140 of

Fig. 1 for subsequent downstream use. In the embodiment shown, the water jet 350 is



[0024]Continuing with reference to Fig. 3A, the build-up 300 may be a
result of water splattering to the internal surface of the housing or inlet 111
from the water jet 9 350 below. Moisture on the internal surface of the
housing or inlet Ill may thus, mix with cement powder outside of the
intended mix location 113. As a resgllt, the cake build-up 300 may ensue
within the cement delivery housing 111. In the embodiment shown, the

uild-up 300 is. to a.degree substantially occluding the housing 111,
B S SE o R R By Dbl wiayr g o
rapped prahe %ﬂﬁ%ﬁqu&gug%@&ﬁams mixlogatiandd 3abminimataize.
[0025]As indicated above, the vibration mechanism 100 may be employed
tosstbstantiadyirensevedihe cepigtesicakrdouildrup 300 as depicted in Fig.
3B. For example, in one non-limiting embodiment, the inner diameter of
e Hemeng.detivenyralashepiidt masdbebirétovenerkdomt 304ndhaBoatkisd
inches. Thus, complete occlusion of such a housing 111 with an average
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yolums of between, ahout 9.2 and about 15,7, cubic inches of huildup 300,
course, withou %reventa Ive or evasive action, thé volume of cake
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housing or inlet 111 with the build-up 300. [00261In order to énsure a

menstant supply ekslutnd LA ior dvroperationasudepicied: iRdrignt, shene
vibration mechanism 100 may be employed to liquefy the buildup 300 in
advandé oftrcactiby susHadegreéd bittomplete bbehusibrsFlgus,  assshmwn
in Fig. 3A, in the face of a shrinking_openingb375, the vibration mechanism

RS e IRfet 1B stlsstanticals? RipdryrAto i iy 300 Sphiflcaritie
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e vibratioh mechanism may% a conventiona |mpact°\/i?61ra or
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and about 2.0 inches. The housing 111 may be of a metal, plastic,
CONpOSiey ok ethenaonvertionabmaiekiakeAsystevtbe s BFatidhe cement
mechanism 100 may be configured to impart between about 5 and about
oo bpuainféduendiesdfr hand, lacks the inherent clean out benefit of a water
jet 350 intentionally driven therethrough. Therefore, as detailed further below,
positioning of the vibration mechanism 100 directly at the housing 111 may be
particularly advantageous.

[6623} Continuing now with reference to Figs. 3A and 3B, top cross-sectional
views of the vibration assisted cement mixer 114 taken from 3-3 of Fig. 2 are depicted.
Specifically, Fig. 3A reveals the mixer 114 with an accummuiation of cake build-up 300
within the cement delivery housing 111. However, as depicted in Fig. 3B, vibrations
from the vibration mechanism 100 may be employed to substantially lguefy the build-
up 300. As such, the size of the opening 375 through which cement powder may be
dropped inio the mix location 113 may be increased.

[0024] Continuing with reference to Fig. 3A, the build-up 300 may be a result of

water splattering to the internal surface of the housing or inlet 111 from the water jet



10 between about 1 Hz and about 20 kHz in order to substantially liquefy
the cake buildup 300 as depicted in Fig. 3B. (0027]Continuing with
reference to Figs. 3A and 3B, in addition to an impact vibrator, the
vibration mechanism 100 may be a piston vibrator, a rotating vibrator, a
reed-type vibrator, an ultrasonic pigzoelectric vibrator, or other vibrator
type, as will be appreciated by those skilled in the art. Additionally, as
ribed above, the vibration mechanism 100 ma loyed tq .
R R s B e T R s R B e
with dQUR YRGB hsuentaadiments: e vibsatipnmeshanisanl Q may be
employed to substantially avoid cake build-up 300. That is, as opposed to
badivation ehihenvibratinn mechadisielkes indkefara off.cakenuilisp:
300, the vibration mechanism 100 may remain active continuously
sithvoutiecuilthep i oftthedasice subbhumliisaecdiig thakeuboi d Upigode
Alternatively, the vibration mechanism 100 may be activated intermittently
%roa%wgté?/éuﬂ%l@érwa@dhﬁ (GBEE BPHHE TR RS IFPET o (P VBT
icalae %Hilldtbu 300. L%O&glllﬂ?d%%;g%q tlhe embodiments of Figs. 3A and

e mix | Ei. 4 Bze. )
e vipration mechanism may e mounted at structural locations

[aid1e mixerld4.epaidronithe sementdalivesy heusing ill. Rarexamele.
as a matter of design choice, the vibration mechanism 100 may be
sheknta tecthe hausingaftheakrixlocation Ul 3 afepthet Sirligtusd. parsion
of the mixer 114 which is adequately coupled or otherwise operatively
egonpiectedte the-teitparublidergnhcbeimgen| dso e tof ifpegmod keicery
from the mechanism 100 thereto, as will be appreciated by those skilled in

pis ! JA ORI RS eI SRR ARG P CBRtGUrHttS e B PSERHR S the
mixer 114 more prone to caketE ild-u 30§ ay be prese ereat the
R R S R iy AR B b e
JReehanismLOQ may HeLemovably momiteshie any abihecempansnts, of
the mixer 114. 11 [00291As indicated above, alternative mixer
wonfigfiatisaswitayub erevapitye dir-eorj natton whtheuribedtiake build-up
mechanism 100 wherein a liquid and a powdered material are introduced
Baneomisachcio fation terpayantteakrenisuildely o theupbovelardd! mbterig!
including, but not limited to, systems wherein the powdered material is
BRBUGERE o a mixing location via directional ports, wherein the
ered,malerial is,irodused NG AR GhId sream herein e
@g%v%gerePI rﬁ%%rigi igﬂg%wn Into a mll%% bow% a re?:%rcu at dF stll‘rf}irlry“
Yo ivhereindhepowdered. mateniad iwippgentiaivdntresusedhinigian
axial stream of liquid, wherein perpendicular streams of powdered
ip i ial Anehlieuidaxdiin rodudeddntofamipieg dodation, Weresrshown in
powdered material is mechanically introduced to a mixing location, and
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the opening 375. For example, in one embodiment, the vibration mechanism 100 may
be a conventional impact vibrator mounted to a housing 111 having a thickness of
between about 6.0625 and about 2.0 inches. The housing 111 may be of a metal,
plastic, composite, or other conventional material. As such, the vibration mechanism

100 may be configured to impart between about 3 and about 3,000 Ibf. at frequencies of



[0030]Embodiments described hereinabove include a mixer that may be
employed to provide a cement slurry to a well cementing operation at an
oilfield on a substantially continuous basis. This may be achieved by the

- substantial elimination or avoidance of cement cake build-up within the
mixer during the operation. Furtheggmore, these embodiments provide
slurry in a manner that avoids any significant decrease in the rate of slurry

available to the operation, Thus, the efficiency of the oveyal| wel )
R T B S RN
@\@j&p@lg@@{g@&tﬁ@gﬁtherefor. 100311The preceding description has
been presented with reference to presently preferred embodiments.
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meaningfully departing from the principle, and scope of these .
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Additionally, the vibration'mechanism may be one which induces the liquid
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mixer 114 so as to avoid cake buiid-up 300, Alternatively, the vibration mechanism
100 may be activated intermittently for predetermined periods during use of the mixer
114 in order o avoid cake build-up 300.

0028} In addition to the embodiments of Figs. 3A and 3B, the vibration
mechanism 100 may be mounted at structural locations of the mixer 114 apart from the
cement delivery housing 111. For example, as a matter of design choice, the vibration
mechanism 100 may be mounted to the housing of the mix location 113 or other
structural portion of the mixer 114 which is adequately coupled or otherwise
operatively connected to the cement delivery housing 111 so as fo impart vibrations
from the mechanism 100 thereto, as will be appreciated by those skilled in the art.
Additionally, in alternative mixer configurations other regions of the mixer 114 more
prone to cake build-up 300 may be present whereat the vibration mechanism 100 may

be mounted. Alternatively, the vibration mechanism 100 may be removably mounted

to any of the components of the mixer 114.



We Claim- A mixer for mixing a powder with a liquid, the mixercomprising:
a mix housing to accommodate a mixture of the powder and the liquid,;
a liquid delivery housing coupled to the mix housing to provide the liquid
thereto: and  a powder delivery housing coupled to the mix housing to
provide the powder thereto, wherein the mixer is configured to induce a
vibration therein for substantially avoiding an occluding cake build-up of

e mixture thereat. 2. The mixer of claim 1wherein the powder is cement.

57Phe niXeP PR, BiREof LTS 1 BPS FHEIERPHIS T Btd TS TR8T°% Fhe
M}?&&?&?\%%ﬁb%}&%é&%%dsiﬁ% Gﬁ‘%ﬁéxé‘l"nhg reindhediguid, Ié?e\:é;ﬂnsa Silpe
liquid delivery housing in jet form. The mixer of claim 4abpe|ng of a venturi
£ORHYRNDat 2 common location to prevent cake buildup of the powdered material
including, but not iimited to, systems wherein the powdered material is introduced into
a mixing location via directional ports, wherein the powdered material is introduced
into an axial liquid stream, wherein the powdered material is drawn into a mixing bowl
via a recirculated slury venturi, wherein the powdered material is tangentially
introduced into an axial stream of liguid, wherein perpendicular streams of powdered
material and Hquid are introduced into 2 mixing location, wherein powdered material is
mechanically introduced to a mixing location, and wherein a liquid and powder are
introduced at distinct locations in a mixing tub in a batch mixing process, as will be
appreciated by those skilled in the art.

[8030] Embodiments described hereinabove include a mixer that may be employed
to provide a cement shurry to a well cementing operation at an oilfield on a substantially
continuous basis. This may be achieved by the substantial elimination or avoidance of
cement cake build-up within the mixer during the operation. Furthermore, these
embodiments provide shurry in a manner that avoids any significant decrease in the rate
of slurry available to the operation. Thus, the efficiency of the overall well cementing
operation may not be subject to or hampered by the rate of available cement slurry
therefor.

[0¢31}] The preceding description has been presented with reference to presently
preferred embodiments. Persons skilled in the art and technology to which these
embodiments pertain will appreciate that alterations and changes in the described
structures and methods of operation may be practiced without meaningfully departing
from the principle, and scope of these embodiments. For example, the vibration

mechanism has been described and depicted as a discrete mechanism mounted to the



6The mixer of any one of the preceding claims further comprising a
vibration mechanism coupled to the mixer for substantially avoid an
occluding cake build-up of the mixture thereat. 14 7. The mixer of claim
6 wherein the vibration mechanism is one of an impact vibrator, a piston
vibrator, a rotating vibrator, a reed-tfype vibrator, and an ultrasonic
vibrator. 8. A mixer for mixing a powder with a liquid, the mixer

compr ami Iocation ccom e a mixture of the powder

o ek 1 SR G EOUp B8 B HE T Ao S B Ve e
rlkagwg&g@&%% thP R U2 by P Bl SR Sl AR YR WBresion

provide the powder

mechanism may e one which induces the liquid supply to generate vibration in the
mixer, for example, by way of throttling the liquid flow across a valve or ofifice or in
the form of a reed positioned in the flow path. Furthermore, the foregoing description
should not be read as pertaining only to the precise structures described and shown in
the accompanying drawings, but rather should be read as consistent with and as support

for the following claims, which are to have their fullest and fairest scope.



thereto; and a vibration mechanism coupled to one of the mix
location, the liquid delivery inlet, and the powder delivery inlet. 9. The
mixer of claim 8 wherein the vibration mechanism is configured to impart
vibrations for avoiding a substantially occluding cake build-up of the
mixture in the mixer. 10. The mixerof claim 9 wherein the avoiding is
achieved by liquefying of the cake build-up. 11. The mixer of claim 10
in the liquefying significantly increases a size of an opening of the

delivery inlet to the mix inlet. 12. The mixer of any one of claims
' ‘%Q QL1 wherein at least one wall of one of the mix inlet , the liquid
delivery inlet and the powder delivery inlet is constructed from one of
metal, plastic, and a composite material. 15 13. The mixer of claim 8
wherein the vibration mechanism is configured to impart

ibratibHEKS] IS OtEH ARGERHENo ANt iR comprising:

a mix housing to accommodate a mixture of the powder and the liquid;

a liquid delivery housing coupled to the mix housing to provide the liguid
thereio; and

a powder delivery bousing coupled to the mix housing to provide the powder
thereto, wherein the mixer is configured to induce a vibration therein for substantially

avoiding an occluding cake build-up of the mixture thereat.

2. The mixer of claim 1 wherein the powder is cement
3. The mixer of any one of claims 1 or 2 wherein the hguid is water
4, The mixer of any one of the preceding claims wherein the liquid traverses the

Liguid delivery housing in jet form.
3. The mixer of claim 4 being of a venturi configuration.
6. The mixer of any one of the preceding claims further comprising a vibration

mechanism coupled to the mixer for substantially aveid an occluding cake build-up of

the mixture thereat.



14. A vibration mechanism coupled to a mixer for mixing a powder with a
liquid in a mix housing of the mixer, the vibration mechanism configured
for substantially eliminating an occluding cake build-up of the mixture
outside of the mix housing. 15. The vibration mechanism of claim 14
being one of an impact vibrator, a piston vibrator, a rotating vibrator, a
reed-type vibrator, and an ultrasonic vibrator. 16. The vibration
mechanism of af[::]y Qneéof %Ialms 14 Q 15 wherein the ellmlnag occurs
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mixer; adding cement powder to the mix inlet from a powder delivery
© Jilefoto form the cement slurry; and  imparting a vibration to the mixer

during the adding to substantially eliminate an occluding cake build-up of
the slurry thereat -

8. A mixer for mixing a powder with a liquid, the mixer comprising:

amix location to accommodate a mixture of the powder and the liquid;

a liquid delivery inlet couplled to the mix location to provide the liquid thereto;

a powder delivery inlet coupled to the mix location to provide the powder
thereto; and

a vibration mechanism coupled to one of the mix location, the liquid delivery

inlet, and the powder delivery inlet.

9. The mixer of claim § wherein the vibration mechanism is configured to tmpart
vibrations for avoiding a substantially occluding cake buiid-up of the mixture in the

mixer,

10.  The mixer of claim 9 wherein the avoiding is achieved by liquefying of the cake

build-up.

11, The mixer of claim 10 wherein the hquelving significantly increases a size of an

opening of the powder delivery inlet to the mix inlet,

12. The mixer of any one of claims 10 or 11 wherein at least one wall of one of the
mix inlet , the liquid delivery inlet and the powder delivery inlet is constructed from

one of metal, plastic, and a composite material,



18. The method of claim 17 wherein imparting comprises activating a
vibration mechanism coupled to the mixer. 16 19. The method of any one
of claims 17 or 18 wherein the activating operates during the providing
and the adding in one of a continuous manner and intermittently for a
predetermined period. 20. The method of any one of claims 17 to 19
wherein the mix inlet is coupled to an exit inlet leading to a well at an
oilfield, the method further comprising cementing in the well with the
cement slurry.

13, The mixer of claim & wherein the vibration mechanism is configured to impart

vibrations =~ to  promote  mixing of the powder and  liquid.

14, A vibration mechanism coupied to a mixer for mixing a powder with a liquid in
a mix housing of the mixer, the vibration mechanism configured for substantially

eliminating an occluding cake build-up of the mixture outside of the mix housing.

15, The vibration mechanism of claim 14 being one of an impact vibrator, a piston

vibrator, a rotating vibrator, a reed-type vibrator, and an wultrasonic wvibrator.

16.  The vibration mechanism of any one of claims 14 or 15 wherein the eliminating

occurs by liquefying of the cake build-up.

17. A method of forming a cement slurry at a mixer, the method comprising:
providing water to a mix inlet of the mixer;
adding cement powder to the mix inlet from a powder delivery inlet to form the
cement shury; and
imparting a vibration to the mixer during the adding to substantially eliminate

an occluding cake build-up of the siwrry thereat

18.  The method of claim 17 wherein imparting comprises activating a vibration

mechanism coupled to the mixer.
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19, The method of any one of claims 17 or 18 wherein the activating operates during
the providing and the adding in one of a continuous manner and intermittently for a pre-

determined period.

20.  The method of any one of claims 17 to 19 wherein the mix inlet is coupled to an
exit inlet leading to a well at an oilfield, the method further comprising cementing in the

well with the cement shurry,



