O LFI ELD MATERI AL DELI VERY MECHANI SM FI ELD OF THE

I NVENTI ON [ 0001] Enbodi nents described relate to

syst ens and nethods for delivering an oilfield

rial_to a well at an oilfield. In parti ,

wﬁ@ﬁ%ﬂ’?“ﬁﬁsﬂt s of oilfield material delivery s%@%ﬂogﬂﬁﬁz
mechani snms are described for delivering oilfield

mat eri al without exposure of the oilfield naterial to
pressure inducing equi pnent that mght otherw se be
suscepti bl e to damage by the exposure. BACKGROUND OF
THE RELATED ART [0002] Large oilfield operations
general ly enploy any of a variety of positive

di spl ac LDV THRIALIPELEVERAP MECHANISM
punps may be enp oyed in applications for accessing
underground hydr ocar bons. These applicati ons nay

|ncI | jet cutting, and hydraulic
éﬁ%@?&?ﬂ?gﬁﬁﬁknzn%%ﬂd rock to name a few. [0003]A
pOSI [bé(ﬁf d'%ﬁ@%ﬂ@ %Escﬂyéﬁpreﬁ%yto%sténg Qﬁ(f J:r%thg%si%f Hleermg an

pi ece of equip
oilfield material to a well at an oilfield. In particular, embodiments of oilfield materlal

delivery systems and mechanisms are described for delivering oilfield material without
exposure of the oilfield material to pressure inducing equipment that might otherwise
be susceptible to damage by the exposure.

BACKGROUND OF THE RELATED ART

[0002] Large oilfield operations generally erﬁploy aﬁy of a variety of positive
displacement or otﬁer fluid -'delivering pumps. Such pumps may be employed in
applicationé for accessing ur_lderground hydrocarbons. These apblications may include
cementing, water jet cutting, and hydraulic fracturing of underground rock to name a
few.

[0003] A positive displacement pump may be a fairly massive piece of equipment
with associated engine, transmission, crankshaft and other parts, operating at between
about 200 Hp and about 4,000 Hp. A lé.rge plunger 18 driven by the crankshaft toward
and away from a chamber in the pump to dramzitically effect a high or low pressure
thereat. This makes it a good choice for high pressure applications. Indeed, where ﬂuid
pressure exceeding a few thousand pounds per square inch (PSI) is to be generated, a
positive displacement pump is genera_lly employed.  Hydraulic fracturing of
underground rock, for example, often takes place at pressures of 10,000 to 20,000 PSI
or more 1o direct an oilfield fluid and material through an underground well to relcase

oil and gas from rock pores for extraction.
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a punp is susceptible to natural wear that could

af f gt g4} ine® Qinehki AbRNEHis I SayTBYerd@ wfler considerably harsh
consi derabl e significance in the case of punps for
| ar gRo18&R| erd dhh@lb Oin AREERE 00 R§dradict thetiridd ppdititRis, a positive
enpl oyed at the production site on a near round the
cl ocksphashant R beORPIFEE RS due sdSsitel e dileyda as Sftrate for
protocols. For exanple, in the case of hydraulic
f r aGhxUbitRgvaRfd s HiyoRs mort (RASI Wvbakerefbrapk 2LEMRNL higUpBssures
may be enployed at the production site and intended
10 qReidbet Mhis, Sledr da@uinpRbmponde BSring 8tichdd\opédiiondyeresent in
than a week generating extrenely high pressures
t hr aughaybf foldis, wear on punp components during such
an operation nmay present in a variety of forns.
[ 00Q6dolsp pai pdrticiflad ripterngitvalve adalsd i @usp ateprab td fadurpusgecially
are prone to failure, especially where abrasive
oi | feitetedatrmiver dilflcldl Satefial e tddectéch thomigh thd gurppl riprih b i fragturing
a fracturing application as described. These interna
val sgplieddnsas ayeribel. Gfhes ictomblorivebéads mat terafal confornmbitanaterial
~to allow proper sealing even where the abrasive
" pr appaat 1 atiet ropalsedling preasdnte the abpasse dpropmgnt” magrihlis present
of the valve. However, the conformable nature of the
sealat magalihg tneefatd ofsths edpt | Boweeven thtebwlpinpbRtiabme dlythe seal may
this sanme abrasive oilfield material. Additionally,
ot hdrave oitponentige o tiéteriquativp bucthisasanpchabpoveradilfipld material.
snoot h surfaced punpi ng chanber at the output side of
t he Additivedlys ethbrscomppnines efiitbe opiob sheh asothouenmaBy smooth surfaced
abrasi ves that are punped through the punp. Such
det eninpingichapbenft thupntput sidp oh@n valvessgalsmgnbe suseepiilg/to wear by
conprom se control over the output of the punp and
ul t ishmsiegsythas grerpumpedibrough the pump. Swabfdeter prayaa, of POOD 69mppnents
order to address punp conponent deterioration as
des ewiyséificerdlyeampyigawse control over the output of the pump and ultimately even

render the pump ineffective,
[0006] In order to address pump component deterioration as described, techniques
have been developed to monitor acoustics of the pump that present during operation.

For example, issues with wearing pump components such as the noted valve seals may



have been devel oped to nonitor acoustics of the punp
that present during operation. For exanple, issues

with wearing punp conponents such as the noted val ve
seal s nma be acconpani ed by certain vibrati <
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acoustic sensor nmay be coupled to the punp to detect

hi gh-frequency vibrations particular to a | eak or

i nconpl ete seal within the chanber of the punp. Such

a leak is a common precursor to punp failure.
Unfortunately, acoustic detection of |eaks or other
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of damage has t'aken place. That is, acoustic
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occurrences in a literal sense, but rather only
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best” there remains the need to take a detected
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addition to punp nonitoring as descri bed above,
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damage by punped abrasives. That is, rather than
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acoustically present as indicated above, efforts have
beenitmdendeOba vahd odBNBgEtdsQhe ntidibn opsrP peblependhiis at best
al together. These efforts include introducing
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| ocati ons subsequent to the pressure produci ng val ves
and [0607¢r  pRedditaltapinyp SuEepE ktdlescribed dhioed, difptsripve been made:
conponents. For exanple, as detailed in U S. Patent '
No. 3 a&fdlly Qbsderdt puip tirmdet by punired sluvivez eThaa sy mdiewtban waiting for
slurry may be introduced to an oilfield fluid after

t he mhinbi ke b ping damsgane ervusdicrlgoiresentfas owdicated diolvE, icEbits have
punp. In this manner, the oilfield punp may be spared
expdser enatiotol Hieiddinent iabdrigindampgiomgozints adtogathes | (Thesg efforts
[ 0008] Unfortunately, the above described techni que of
sparih¢taeointrbdueing gbrasivesc snghome tie sabevep desenitesd troopphiet, at locations
abrasive slurry is achieved by the addition of a

- si grsiubdeqent toaopradsume fpradgeiigvedves apd oth¢raagiclidhesugeeptible oilfield
I ndeed this added equi pnent may require its own :

o ni fuei cagpensolts nBerexenEe ce derited troU dx Pae Ne- 1.80004é to Ortloff, a
abrasive slurry. For exanple, mxing and bl ending )
equi pesenizehitomgyewiurt npy &s itrofuead foom odfeldl Prdraficr the oilfield fluid
i ncl udi ng susceptible valving, may be required apart

f r orhas hesnphijeptad Yromi dnfqilield Py Jn dss Bpise dhapifipdd pump may be
Thus, while the original punps may be spared exposure

t o abiradpspesire igstrieentially demeginesbpRive tlieat ed equi pment
remai ns exposed, requiring its own degree of i

moni 0¢8] ng Unfettungtely s aghere described technique of sparing oilfield pump

components exposure 1o the abrasive slurry is achieved by the addition of a stgnificant
amount of equipment at the oilfield. Indeed this added equipment may requi’re its own
mo-nitoﬁng and maintenance duve to exposure to the abrasive sharry. For example,
mixing and blending equipment along with pressurization equipment, including
susceptible valving, may be required apart from the primary oilficld pumps described

above. Thus, while the original pumps may be spared exposure to abrasives, another



SUMVARY [ 0008a] According to an aspect of the
invention, there is provided an oilfield materi al
supply assenbly conprising: a carrier housing coupl ed
to a fluid.line for carrying a fluid flow from a
pressure induci ng nechanism a material carrier '
, i
setd(?]fssen@grﬁ%taﬁg'd éaghzgnm%g}i d%{rféﬁlzsl e'xg{;se? %@!&Hg%tﬂg ‘rélmgadégf%g o monitoring
gﬁﬁ nereserv0|r for housing a supply of the
J:naterlal said material reservoir coupled to
rrier hou5|ng the chanber for shifting froma
-L§E&§¥§§05|tlon to a second position, the first
osi tion substantlally isolated formthe fluid flow.
[0GO3al al i gfieeprding Ho < eFPRst &fr the inyeadieny tiere fsoprogided inngjlfield
the chanber to receive oilfield material therefrom
mafdrial serdndssodily icompespese datrsr thewsing wdodplel dw, a et dine for
retractabl e sl eeve disposed within said carrier .
carnous arftpid Woer dm aspriesbureeind et @ bleeh:pilisae vee matriehpatitredisposed
.of nmoving froma first position that occludes the
with@s@id/@irfierthousng @edhel i0s thdnter thakcoapedste ah@ilficld material; a
reservoir .and allows the chanber to receive oilfield

mafBab fds@voir [HORRREACE Qi ar iR SRl 8latedaR a8 BhtetiflEreservoir
invention, there is-provided a nethod of delivering a
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npr|S|ng pre I'zing a reservoir o e mater
posﬂ:? ﬂ}ct# el'@t}%eoglg“?)g gﬁb nilgl?)f 1381%&3&'9 S’%E}ﬁuﬁ[ ﬁ%:r ha Iaf1gne(a with said

ostlon\Mth tmwalfromt er
iR et PRS AT st 16 Fshve iG] aiera {ﬂlerefrom the
reservoir is substantlally isolated fromthe hig
secpp@RetHR ¢¥pesrdde the fni: floyhagnd s feiragigple ﬁ’@e%%iﬁl?ﬂ@?d Piithim said
the first position to a second position, the second
- carpersiqubiog, whpeis edidrgrachblelesive praspaile ef owng tfeont b &rst position
substanti al excl usi-on of the supply. [0009]According
that occhnlee tzoctsaresit toh sedvad ipovignt itlaan optrisathe réssrvpiroanid ddldws the
a method for delivering a material -into a high
chapites®ueeivd alifidld maetislt an oilfield. The method
includes filling a chanber with the material froma

_ [OOUBIS]elr | al AGURRAY toMHOIRy | |a§be@t bt the inRABSS, [1BRe isTABvided a method
nber may then be shifted into a second position
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e su stantla excl e mat eri‘al supp

pressurizing a reservoir of the material; retracting a sleeve that occludes the reservoir to
open the reservéir; filling a chamber in a first position with the material from the
reservoir in alignment with the first position, wherein the reservoir is substantially
isolated from the high pressure flow of fluid; and shifting fhe chamber from the first
~ position to a second p(.)siti.on, the second positioﬁ ekpesed to the hi'gh pressure _ﬂrow to the

substantial exclusion of the supply.



BRI EF DESCRI PTI ON OF THE DRAW NGS 100101Fig. 1 is an
overvi ew of an enbodi nent of an oilfield materi al
delivery nmechanism [0011]Fig. 2A is an enl arged
cross sectional view of material supply equi pnment of
the oilfield material delivery nechanismof Fig. 1.
[0000P12] Fi Seccodding %o an MhBydi@énttdiehdiat @tionl theg pppipvided a method
equi pnent with a material carrier therein shifted
forl AP 2 RRStEAAI AR00d hEdhOpredire FIRR1BAWI28 an M fleRl. @ THE @M¥thod
of the material supply equi pment with the materi al

includes filling a chamber with the material from a material supply while in a first
position. The chamber may then be shifted into a second position that is exposed to the

high pressure fluid flow to the substantial exclusion of the material supply.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Fig. 1 is an overview of an embodiment of an oilficld material delivery
mechanism.
[0011] . Fig. 2A is an enlarged cross sectional view of material supply equipment

of the oilfield material delivery mechanism of Fig. 1.

[0012] | Fig. 2B is a View of the materié,l supply equipment with a material carrier
therein shifted ﬁoﬁ the position of Flg 2A.

[0013] Fig. 2C is a view of the material supply equipment wifh the material
carrier fherein shifted from the position of Fig. 2B. |
[0014] Fig. 3 is a perspective overview of the oilfield material delivery
inechar_lisrﬁ of Fig. 1 for employment at an oilfield.

[6015] Fig. 4 ié a cross-sectional perspective view of an alternate embodiment of
‘material sﬁpply equipment for use with an oilﬁeid material delivery mechanism.

[0016] Fig. 5 is a flow-chart summarizing an embodiment of gmploying an
oilfield matefial delivery mechanism.

[0017] - Fig. 6 is a perspective partially sectional view of the oilfield material

delivery mechanism of Fig. 1 with abrasive protection features incorporated therein.

4a



carrier therein shifted fromthe position of Fig. 2B.
100141Fig. 3 is a perspective overview of the
- oilfield material delivery nmechanismof Fig. 1 for
enpl oynent at an oilfield. [0015]Fig. 4 is <
‘%&ggg&gggtional perspective[viem}ofgan aIteﬁ%é”gﬂmwwﬁmn
- enbodi nent of material supply equi pnment for use with
an oilfield material delivery nechanism [0016]Fig. 5
is a flowchart sunmarizing an enbodi nent of
enploying an oilfield material delivery nmechani sm
[0017]Fig. 6 is a perspective partially sectional
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[0018] © Embodiments are described with reference to the delivery of oilfield

material in the form of proppant for a fracturing operation. However, other types of
operations, such as cementing and water jet cutting, may realize the benefits of material
deliverf embodiments detailed herein. Regardless, embodiments descril;ed herein
include ‘techniques for delivering potentially harmful oilfield material relative to
pressurization equipment to a well at an oilfield without subjecting the equipment to the
_ material in any significant mannet.

{0019] Referring specifically now to Fig. 1, an embodiment of an oilficld material
delivery mechanism 100 is depicted. The oilfield material delivery mechanism 100 is
made r'up primarily of pressure inducing equipment 150, such as the triplex‘purnp
shown, and material supi:on equipment 175. As detailed below, the rﬁateria] supply
equipment 175 is linked to the pressure inducing equipment 150 for deliverj of oilfield
rﬂatérial 275 into a ﬁfell 320 at an oilfield 301 (see Figs. 2A-2C and Fig. 3).

[0020] As shown in Fig. 1, the pressure inducing equipment 150 inéludes a positive
displacement triplex pump atop a skid 159. The pump includes a conventional
crankshaft 155 that is powered by a driveline 157 to generate pumping of an oilfield
fluid from a fluid end 156 of the pump and through a fluid line 170 toward the material
supply equipment 175 and ultimately to the noted well 320 (see Fig. 3).  More
specifically, the pressurization of the oilfield fluid may be a result of coordinated
reciprocation of plungers and striking of sealing valves of the fluid end 156 to generaie
pressures of up to about 20,000 PSIL, for employment in a fracturing application.
Aliernatively, other degrees of prcésurization may be achieved for other applications.
For example, where the pump is to be employed in a cementing application, up to about

5,000 PST may be gencfated. Additionally, embodiments of the pump may be



delivery nechanismof Fig. 1 with abrasive protection
features incorporated therein. DETAILED DESCRI PTI ON
[ 0018] Enbodi ments are described with reference to the

vg(gl%dogg%)r{%of oilfield material in the form ofP(plrn%g@?)ag%Gz

cturing operation. However, other types
operations, such as cenenting and water jet cutting,
may realize the benefits of material delivery
enbodi nents detail ed herein. Regardless, enbodi nents
descri bed herein include techniques for delivering
potentially harnful oilfield material relative to

Pr esgiibygatihORaBel ik RIBRE apRicRion! IFufberddeOlvhild €lsthgle positive
wi t hout "subj ecting the equipnent to the material In

any &iptbhdk aplexFRBDEY depicR@ 1O} Metyelripiuig npReid faEilbmhynts may

now to Fig. 1, an enbodinent of an oilfield materi al

del i pakMotbre Ratd SPrekQfe inductlgRyebasht 13hhe oi |l fiel d
material delivery nmechanism 100 is nade up primarily

of pqneziﬁ} ur eonislitgd WEh efMERERNFig 1B vithsddahl Rferdibieto Figs. 2A-2C,
triplex punp shown, and material supply equi pnent

175. th\me@ahlappid cpintint 1150 tifepdiBicidahataiap pdliverg Guec B it 100 is
175 is |linked to the pressure inducing equi pnent 150

for glewh vieksd 10 fthOpredsie| ifldudRg efiigheR 150 itibw@hahavihill 1B2Q70 as
at an oilfield 301 (see Figs. 2A-2C and Fig. 3).
[ 0028idgedsdbovd) Tnnpalticglar, b, mithrénl pareashongng bRUE thgmaterial supply
equi pnent 150 includes a positive
equipment 175 is shown intersecting the fluid line 170. As detailed below, the material
" carrier housing 180 includes a material carrier 201 disposed therein for acquiring
oilfield material 275 from reservoirs 185, 187. For a fracturing operation, the oilfield
material 275 may include a proppant such as sand, ceraﬁﬁic material or a bauff:ite
mixtu-re. Addiﬁonally, other abrasives or potentially caustic materials may be
émployed for a variety of other applications such as a cement-slurry for cementing.
With this in mind, the material carrier 201 is configured to deliver the oilfield material
275 to the oilfield fluid flow within the fluid line 170 in a synchronized and isolated
manner.  Thus, the pressure inducing equipment 150, including for example, pump
components of the fluid end 156 that might be susceptible to damage upon exposure to
the oilfield material, may substantially avoid such exposure.
[0022]  Continuing now with reference to Figs. 2A-2C a slightly enlarged cross-
sectional view of the material supply equipment 175 is depicted, taken from 2-2 of Fig.
1. The above noted fluid flow (arrows 210) is shown directed through the fluid line
170 from the direction of the pressure inducing equipment 150 of Fig. 1. The fluid
flow 210 is substantially ‘clean’ prior to its intersection of the material carrier 201 and

its housing 180. That is, the oilfield fluid, which may be primarily water or other

appropriate fluid for transporting oilfield roaterial 275, has yet to encounter any oilfield
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i ncl udes a conventional crankshaft 155 that is

powered by a driveline 157 to generate punpi ng of an
oilfield fluid froma fluid end 156 of the Py
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equi pment 175 and ultimately to the noted well 320

(see Fig. 3). Mirespecifically, the pressurization of
the oilfield fluid nay be a result of coordinated

reci procation of plungers and striking of sealing

val ves of the fluid end 156 to generate pressures of
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applications. For exanple, where the punp is to be

enplayiefed RueeGRNERLOEnRRM&ALL @blea Redith 2BPWE the line 170,
5,000 PSI may be generated. Additionally, enbodinents

of t D@rPUtBy, ¥ DS ofRleOB 1bQ1218 1R erics theCliitbrial Garrier 201 it |
applications. Furthernmore, while a single positive

di sphaCcsRBRt dirky” AeBndR MR thSpddRdh 6F Bd matrMBdateh Y0 Dhs detailed
punp types and arrangenents nmay be selected to serve

as PRAKSYEISw] PEHsime, @6 HoRABNFigl D0 thel iRh] e DOWIs P@sitioned
wth reference to |g. 1, with added reference to

Fi gSsucieatdfe oifflRRI M Qichter SHERIYmAEHA PTHRIPon &9 Briodl at e noted
oilfield material delivery nmechanism 100 i s shown :
| i nkig@rsb@ioh Wah He@SBdiiEcairie D@, MThu,qht 4A0E0H ofldield hiatui@75 to
the fluid line 170 as indicated above. In particular,

a mahe il fl&apTo gky Rewsihe@ilfisa miid tdve, matay péht. STHRRIe, the
equi pnent 175 is ‘shown intersecting the fluid Iine

170. inbSorde it fuathideall7o velow Hie: inditasd ialersemion ey bbhalsinog herein
180 includes a material carrier 201 disposed therein _
f or a3aqidity readn Q50 bf ek dinsat@si éhes2 10 foteOimntlieefe rikeo iwith multiple
185, 187. For a flacturing operation, the oilfield

mat etdeploir? 755, 18ty niubtipleudiichl matappadTs nsybh islspendenly delivered to
ceramic material or a bauxite m xture. Additionally,

ot hehe @ilid 8sw2Es or potentially caustic materials nay

be enpl oyed for a variety of other applications such

as d0esirentCostinningywitlo referementi Ifig. 2AV thi niatdrie] caarieri 20d, delivers
the material carrier 201 is configured to deliver the

oi | failékld madriat 2H to2hS flvid fidve2H) Hépewling dponitet parigmtar position it
within the fluid line 170 in a synchroni zed and

i solamtuptks wathinghe Mbtensal carhier hopsins Uile Fondawplagoibigldinpataiat 275 is
150, including for exanple, punp conponents of the

f | vidgliendd to 86 fidflowihirohe fusicbepher BfGkintthye wiaipned carrier 201 to
upon exposure to the oilfield material, nay

subgrevidethd digty ailidildl leid ehnasddovs- eHOV[’e@@)zm] th}bmsmﬁ@ sl in Fig.
now with reference to Figs. 2A-2C a slightly enl arged

cr o, aseasnd ehraiber/2Bvin dife miferiahgaraies AN is pspioped below the second
equi prent 175 is depicted, taken from2-2 of Fig. 1.

The resstyois 1 Rbfosebthinink eilfiglbmetersl 20 fuhemiion. TbusSwhwhe contents of
directed through the fluid line 170 fromth

di r dle fusiehamber RAO0 precsining intedbrcilvig ey Gl”b??e‘ﬁlﬂy %@ﬂﬁfld fluid, a
Fig. 1.. The fluid flow 210 is substantially '

pr i Gpeoné chamber 35 dr Jisads bsedilied érh merecsiiighd néaéﬁ“lal @,5 fmh‘fery .
and its hou3|n% 180. That is, the oilfield fluid

whi dhihadidlowlp gea ey timpsaiciad Sithsiereaprdp Gigr #apdow.

I Lug&g&ﬁ;t tér: ?}gfﬁ%g%tpqll ]2? gOI Lh %lledseg})antdecrhlar%!ljerzg)g is gl?gneg with the

second reservoir 185 for receipt of oilfield material 275 as indicated. The oilfield



material 275 at this point, and is thus, referenced

as 'clean' or substantially free of oilfield materi al
contam nation. In fact, the interior of the fluid

line 170 prior to the indicated intersectio

WQRILYEAEEd herein as a clean region 200 of pﬁgﬁpgwgwaan
170. Alternatively, however, once the fluid flow 210
traverses the material carrier 201 it may becone

"dirty', depending on the position of the materi al
carrier 201 as detailed further bel ow For exanple,

as shown in Fig. 2A, the material carrier 201 is

posi &dtf%ﬁﬁ%ssfé Ghbvididto B SecBhd EHabd Jok WirbhioBRCRLIRE 84s8rvoir valve
oilfreld material 275 upon its arrival at the noted :
| Nt e Qe OR M dpan HRGHIABLIRA IR scbr dhthbe2 085 reliablSthertthifow as
addition of oilfield material 275 to the fluid flow

210 By | BW& et BanRidrhd Bhdh filsitedroodivhlvy 28 BkitHikHh8 first reservoir
point. Therefore, the interior of the fluid |ine 170

bel o7 tid\@osk TRl @l Hddtish SeES iRNrefBMirbalvE 88 BdoRBgBEUs with the
herein as a dirty region 250 of the line 170 at

ti masok Pa MQhBeri (8.t 190) fekbelbdIad filivtidh JMALIL inRke@ial 275. Thus, the
reservoirs 185, 1%7, multiple oilfield materials 275

may Qe ispdrperder nvedal davies €01 tage tdiesubbtbtitdily uespdskd.to the
[0023]Continuing with reference to Fig. 2A the

mat §lotediallg AbkakiE oiBRI EfdriaVETSS This|rfay blg 20l iyl sidnif@dh build-up
to the fluid flow 210 dependi ng upon the particul ar
POSidrioBfielil ma@EEUPIsEBtwied bie utch eur fieds @f itte] maatal taefier 201 and its
housi ng 180. For example, oilfield material 275 is

del insadid] 90an bhRr fol prbtoté ewoRided fadm@vémdns bf thé aatesdl carrier
290 in the material carrier 201 to provide the dirty

oi | fAoglagl adstriticd balswh alpeting balVdosingdaieheatservioin vhilves 285, 287 in this
position shown in Fig. 2A, a second chanber 295 in

t he syRthemnizad nafid iney b2Qthibwd peSi doncangdchabibdback echanism. For
second reservoir 185 for obtaining oilfield material '
275 ekineplefa pioximitgusitciwimay &e chipleddntieningenidl cerhier 201 rthdt allows
chanber 290 are enptying into the fluid flow 210 to

di r tdgtettiva «fi dhfunbércpobitioniok deringemuird netvemdse witB@5the dousing 180
already being filled with nore oilfield material 275

f or Suelh idstertipn tifotoiagion gy die femplay@ll ©@ @uitrel dpertieg andj desingsof the
detailed with reference to Fig. 2C below. [0024]In

t he vplysd 28502870d aFugema@el, manha. second chanber 295 is
aligned with the second reservoir 185 for receipt of

oi | fl0eSH nretsandicated 2(h6 matsridleairien2(8 ds comfigured] With ehaghbers 290, 295
material 275 is provided to the second chanber 295

t hr dagtecavise otfld meteipl/ 315y from theeregegwing &Y ands 1§5nargsubsequent
open position when the second chanber 295 resides | )
t herdelvesriow the feiddlam, 2100 vie therembadimeny; shovmy e material garrier 201 is
first reservoir valve 287 within the first reservoir )
187 ricipredatsd stnilay kea pibtes eige plusget WERN de material ¢ardgr housing 130 in
reservoir valve 287 corresponds wth the |lack of a -
charpidsr tq shiftythe pogfons pEthe pleambays 280,120 in wgeivingoiod fdpldjegng of the
material 275. Thus, the outer surfaces of the

mat eilfielfl magariel 215 2 ondicgied. I foet. dhgraatesiat saaiar 01 max posaipled to
to the potentially abrasive oilfield material 275. )
Thi decirtgcaag pauaRreiitisushys dicgmicpiatrankghaftpr ghepgriving means in
oilfield material 275 between_ the qQuter surfaces o .
t he OFFSE &y 3chieve te dpsdied Mo ey of the casgy P hgF argeamrie. grlge carrer
to pronote the continued flujd novenent of the . .

it BPIHR 280018 s8I S B BB eﬁ%@gﬁk"’“&&]&ﬁaﬁﬁ"’ Bgioe 180

closin% of the reservoir yal%ﬁs-ZSS, 287 in %QLS

sy néhf Briity g neavar repraRpeabian gy SETHY 2 TS Rvent | ona
f eedback nmechanism For exanple, a proximty switch
may be coupled to the material carrier 201 that

all ows detection of chanber pdsitioning during
carrier novenent within the housing 180. Such
detection informati on may be enployed to contro
openi ng and cl osing of the valves 285, 287 in an



for receiving oilfield material 275 fromthe
reservoirs 187 and 185 and subsequent delivery to the
fluid flow 210. In the enbodi mrent shown, the nmateri al

carrier 201 is reciprocated simlar to a pi <
“H?’t?ﬂﬁ‘gf‘l% thin the material carrier housi ngslgléiglgmlg(hm333662
order to shift the positions of the chanbers 290, 295
in receiving and delivering of the oilfield nateri al

275 as indicated. In fact, the material carrier 201

may be coupled to reciprocating equi pnent such as a
conventional crankshaft or other driving neans in

or dgpotep aehi GMRLNGHALSHI BB VIRER an@ fedbhE o Hbibns 220,
201." For exanple, a first carrier portion 220 or a

SeCORM 1L Riddl Bbved Holwe R, FcsBel BiticE Yir8RLB YRR ddMBween the first
carrier housing 180 and to driving nmeans for

I eCi Rl 9&atd Qi fpoftldfs Mt biEinRdeLkd Relp &t IR ok LhamBMR 290,
2008/ 044157PCT/ 'B20071053662 [ 0026] The materi a

car riger s%%rié%h%!ae@ dnBen fid FHt 28Nd SRBPREDaBAIIIB s positioned
portions 220, 230 as noted above. However, a center

car rjeffec Bk bicohd &2feripdrtidh SPPS&RALDEMSLridr pertibh D31 sudfshtially
second carrier portions 220, 230 in order to help

def i @enibhewived edhchamerant205. 20fe p&dtionsBiwie @ Py ferential
as shown in Fig. 2A, a second separator 296 is
POSsiHoiueRgdotbat Wend tchenitecones amkimitany @ofiel &y B3 0o 180.
the center carrier portion 225 substantially defining

a Wirdghrdefs, thhgewad espdrathanmbirof 2Fbirly Infinitdaeppfilsi tSimifarly, a first
shown, the circunferential boundary of the second
chanbra@ P91 iissposisoaddantvieah ihy filefchmiedpdaont 226 ahdtheicager carrier
180. Regardl ess, the second separator 296 is of a

f ai rdoptioni2ng malefeahd wiith & ik it cambar £90. SHosepariatherposition
291 is positioned between the first carrier portion

220 saseh, theircenientia douidety of drethioasing?2® hhobeage Rlimmatehguch that
wi dth of the first chanber 290. However, in the

posithd @fickinowanial 213ds ckencway by dafliid floly Uit dadeycribéd dbloec.
housi ng 180 has 'been elim nated such ‘that the '
oi | fld@&7d medts drdicated 2B&ve] & thtegtlomreactwdpmbayr 200295 ksfilidd it palfield
210 as descri bed above. [0027] As i ndi cated above, at

t he mdtariel 27¢ i ic tefimbé rir@gdren@igy bysthf ihpuseng WP twith the exception of
oilfield material 275, it is defined

ci r cuninerfagetdfahd houbipg tIRR anvoths iratervdiB 035il8h Whdth-wise each of the
exception of the interface of the housing 180 and the

r es ehudliers 2085295187 alsonlafingd wbgentielichy B cetes cemgitnation 225 and
290, 295 are also defined substantially by the center

car ronepf goriirtoamd 2e®nd werigheorédns t288 330r Jovwaver, eenswyg that any
carrier portions 220, 230. However, to ensure that

any odfiglfl imatedialASerifhin the housiyiet 180 is sukeariols pangnadgto theschambers
substantially confined to the chanmbers 290, 295 )

wi di2R0W9Sewidth-wise. e &criss of &rTFipepeals el s 226 £27,073¢ arp provided at
231 are provided at particular |ocations about the

mat @eitigplarc legtiopy abeyt  thesanatepialy caanigtifile, Se.nEr s8apply the second
chanber 295 is defined width-wise primarily by the

c entcB¥mben P95 8 defingd twidth-vaseeprigig Wéﬁ%%eé‘é?ﬁ garEgfioftiop 225 and the
portion 230 as indicated. However, a second center
sealsePpd cyrer perd@c dtfuasclificated Sewpvensegend 5Pt pged?7 and 2
about the center carrieragortion 225 and the secon

 car rp9Rd gERY S 22k° PREEHERORRY SPict SRS pighn B the second
material 275 wi-thin the second chanber. 295 remins
t her 8T REFHOPZPATETESBE A P B tHE L P B D g chamber

descri bed .above, . -
295 remains therein until the exposed to the fluid flow 210 as described above.



Simlarly, the first chanber 290 is defined to a

degree width-wise by a first carrier seal 221 and a
first center seal 226 to ensure that material 275 in

the first chamber remains therebetween until

WO0RE47ui d f1 ow 210 as depicted in Fig. 2£CT’I%90{H”0%662 :
[ 0028] The above noted seal s 221, 226, 227, 231 may be

of a variety of materials including cerancs, polymer
based conformabl e configurations and others. In one
enbodi nent, the seals 221, 226, 227, 231 may even be
grease seals that are supplied under high pressure

i nt (ﬁjﬂnhﬁ‘ )ﬁfﬁ %1!(5@ ghaﬁﬁ)gr 2 1§ Jﬂeﬁ%cﬁt@%@l&:&@é \!VM&r\ylSG by a first carrier seal

synchroni"zed 1 n accordance wth the positioning of

the yRLETL Bl @eﬂ{ef Ee%[ 2244 enshddhd: nRRALI M5 it B ifEARMBEEremains

seal s 226, 227 of the center carrier portlon 225 may

- be %&éﬂe&be@n ﬁﬁﬁl&xpoﬁfr@ﬁjstﬁe Mlid %hgro% A&ictddUR Righs .
substantially the entire wdth of this portion 225.

- Furg h@ngor She EltB?ve Wbt‘é@l Reaf22f B sS2Al B 1"%%' BEHT Y vaéty B Rlkerials
‘the nunber of seals along the carrier 201 in order to

hel pL@RBLY EerRted Walyget %&E@Eblﬁ'&nﬁﬁletchﬁigﬁfhﬂﬂt&e&ﬁ ARPs. In one

295 during reciprocation. Furthernore, a seal-|ess

S POQimbbYiRRnP NS 4l m%/ 25 221k DieH e 1hB sheaGe¥ehl@ihat are supplied
degree of tolerable eak. fOOZQ]RegardIess of the

par tyngat ﬁﬁh tpY@ﬁlr@fmtﬁﬂﬁ@ hb@ingOT80C Qfithi Etbkds@tdeMtry synchronized in -
sel ect ed, is worth noting that the exposure of the

seal a%oo%&ihce aaﬁshe Réshiondg bor iR Mdi@iapak@nRl Agdi@ins héseparate
oilfield material 275 is |imted to retaining of the

nat epdlah2@ 7B7ast hbReROSEdid Hoffon2gi MBNbE BB sedD Qrease or
205 is shifted. That is, unlike seals within a

C 0NV igd) admntnglsﬁxisazmmyanet ¢hiitengidfhlmihis pdreonseal Fmﬂ%ﬂmore the
226, 227, 231 described herein are not subjected to
St 1 i GRS Walsydsmuy tany, r avehitghumbass wad afony itecanign201 in order
with abrasive materials |ikely being driven thereinto
on aofichpqeent ddagiae. isRadidaess, tht hbarstes| 2002295 dAAG re2Piqeation.
231 described herein are spared such harsh conditions
and Fmjernas] a tehlchd sppsi-gpe pimoremhy he employrdrwith 2 certain degree of
conventional seal of a triplex fracturing punp.
[ 0030}Aslctteki cted in Figs. 2A-2C, the techni que of
oilfield material 275 delivery enpl oyed, may take
advdmi2zapge @egdréiessoofitenpaatiqubantypé of ineeniag seconbgursfion 88¢ected, it is
187, allow ng

worth noting that the exposure of the seals 221, 226, 227, 231 to the potentially

abrasive oilfield material 275 is Timited to retaining of the material 275 as the position
of a given chamber 290, 295 is shifted. That is, unlike seals within a conventional
triplex fracturing pump, the seals 221, 226, 227, 231 described herein are not subjected
to striking valves within a high pressure environment with abrasive materials likely
being driven thereinto on a frequent basis. Rather, the seals 221, 226, 227, 231
described herein are spared such barsh conditions and may last ten times or more longer
than a conventiohal seal of a triplex fracturing pump.

[0030] As depicted in Figs. 2A-2C, the technique of oilﬁelci material 275 delivery

employed, may take advantage of the orientation of the reservoirs 185, 187, allowing
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gravity and an open valve 285, 287 to direct oilfield
material 275 into the chanbers 290, 295. However, in
anot her enbodi nent, the reservoirs 185, 187 nay be

ressurized by conventional neans with an i _
V@?”% ¥#4F7f 1uid in order to nore actively angﬁﬁ@g%ﬁﬁyﬁan

fill a given chanber 290, 295 with oilfield materi al
275. This pressurization may serve as a tool to aid
in the timng and synchroni zation of the filling in

light of the potential rate of reciprocating of the
overall material supply equipnent 175 system

HOWEV Lk 2Ry B oﬂ)eﬁ v%.He%WS@ Q& QRecMIRER] hBRIiS1ES S IMO ifeSchambers
185,187 are pressuri zed, is worth noting that the

val v@§ 389, @&/evBRYin BRcARA %ﬁ%cﬁrhéﬂ@' fte CRQvoHRNREE 18Y may be
t he potentlally abrasive oilfield material 275. That

I's, Rdfir&d by Qontvgﬁloﬁzﬁ dhSneRith af 2Rt 03265 0B liROleslder to more

above the val ves 285, 287 are unlikely to include a

conf.ofRPLR RESIAIRL RePiamitea 2400 202 RARAH:IS nfatd¢aNY7S. This
Mﬁth abrasive materials likely being driven thereinto

SrdsBEMRA tmal g@&k@ as 4 Polft@ill in B MBMgh@dyntiteniAGbLGRRe filling
of the val ves 285,287 is to nmerely open and cl ose at

t he iRPPKQR F[Hegfo%nfi{ﬂ RS of teBProe@ink ol teakt@M naferibin@pply equipment
val ves 285 87 may be quite robust, non-confornable,
and 195 sgéahnl @SSevel @0tn @ ciddubffanddy FoctlodeEthe GEBIVOIC 1 RT) nL87 are
100311Cbnt|nU|ng Wi th reference to Fig. 2B, with .
addesksiet-€1 enBewdth AMingtihe ihdbardsalsscagy imey b2 Gparbds SIgmﬁcant
shown shifting in position, with the center carrier
por tdaiee2R5the pstpORBE ahditdl dilfieldendidrial 279 i That & 7Gmilar to the seals
However, the fluid flow 210 is al so depicted as
cont2nupawy 2a7,0281d nbthe abem] e edves i286, PR tueomiiRdPH taridclnde a
toward the well 320 of Fig. 3. That is, inthe
enb edhfomitblesimstal subfeicproasenee stoking ah aabsbreingdterials likely being
carrier 201 within the fluid line 170 fails to _
occlddiglén théreintoiane ficdQent bais. Extacpgiesn thd éedintmrent ére velfves 285,287
the fluid line 170 may be | arger than that of the
car ris er mbvelySipag adBpset 4 drcedpyroptidte viinay thehanfiguwatioofof the valves
fluid to continue substantially undi sturbed toward
t he 246|287 afay B guitdrobsst,inootcorforauble, 1400 3P dtadldsstsicoher dther durable

- regardl ess of the exact position of the materi al
car reomstru@®d, it is constantly being washed by the
fluid flow 210. So, for exanple, in the position of
Fi g.[0034] t [entiruingt with avfbrerce 29 (Fig. 528 evifly addet trefergnesf to 2A, the
oilfield material 275 into the ever present fluid
f | owna2t3! cariaanPe s shewntshifisastip pesitiqup @ith |ﬂresqen@@ffameatp@fﬂon 225
291 of the material carrier 201 is being washed
i ncalipergd otidanthé [fyiddlinst 170h dlgweyirdthe | Ty 210 i qisacciepwted as
perhaps of greater significance, the seals 221, 226
ad] aoetivuingreounil fthe conien ATERT o8 aaf sovak i gralaRed Fig 3.
by clean fluid of the fluid flow 210. Such a wash of
t heS@daisiaadh shetrapofismenisshpne the presenessgfitheomateri |Cﬂnz§r1201 Sithin the
enters the fluid line 170, continues as the fir
c harftyist linzd G0 fails énpaciude theding & /- s gxammwlorfhyg. dlﬁ?}&f@f a%e fluid line
eventual |y ceases as the fluid flow 210 is
fr oG aweads largertthan thatrof ithecgapics hrowsang) 189, féefslg?/ %1}?8111% the flow of
second center seal 227, thus conpleting its travel
acr dwl tp gentinpesulstitially Yrggstyrhedjoward the %‘aﬁf §ig g8 éﬂdl%jl

Washi ng of the seals 221, 226, 227, 231, and t

mat dVA] c Afiteraiagtegdie ol e ghihEBteal pisger2gL i

avoi d pral onged expos buj

pot EARstaafly 96%\%\?(5‘@' b8 grﬂérﬂ%?&ﬁg ﬁ?rEOfcﬁXfﬂPliﬂ‘éP’a the position of Fig.
material 275 anywhere within the carrier housing 180.
Thus, - the life of the various parts of the materi al
carrier 201, especially the sdals 221, 226, 227, 231,

may be substantially extended. In one enbodi nent in
particul ar, the seals 221, 226, 227, 231 are of

ceram c construction for washing by a fluid flow 210



carrier 201, to the left in the depiction, is shown.

The center carrier portion 225 occupies space wthin
the fluid line 170 as the fluid flow 210 washes

t heraround as detailed above. At this tine,
WRIEPYES7275 that was contained within the fP%rljél%&%%SS“‘q‘
chanber 290 has all been washed away with the passing
fluid flow 210. In fact, in the depiction of Fig. 2B,
the clean region 200 of the fluid Iine 170 now

extends below the material carrier 201. At this tine,
the now enpty first chanber 290 is headed toward

al i e tf%chﬂJ?ndbtep?)Oflé Igﬁghe‘hﬁ)%&f YQlitficld ShtcAR 25Nt the ever present

recently second chanber heads toward ali gnment

Wit B b GidicRE, of A Bk, 1H kst bddBralebd MRS RAQBESSrer 201
may continue as described bel ow. [0034] Referring now

t 0 Fi Qeind wastitll b iRAARE di&h hugNeehE Quiti bw 310. tiaSact, perhaps of
progression of the reciprocating material carrier 201

to thed: &fohifiednct NEe deR16T 1208 aljgaMEse e chanibei 290NAETBIES being
290 Tn alignnent with the first reservoir 187. Thus,

as defrid i5diaR AUR oMitdchiuieh&F @M ESukpa tagh dfithdsé Ekgls%gms as the
t he second chanber 295, the first chamber 290 is now -

fillme dehsl bii ahdds MRUMA Bhe 270D cdntionds tak @hef firktSdhamber 290 is
reservoir 187. At this sane time, the second chanber
295 dnlpaveiss@pictelen FloU2 Al dnil Beentudly edabe ok g fulvefidw Ricdis cut off
flow 210 to carry away the oilfield material 275 once
st orfesh ideek & fhe fild0 béter bRL2ZH Bit e F@@idani25Ral0R 7 tthes completing
fluid line 170 reappears i mmedi ately bel ow t he
mat gfsitabel GabdsitRr fludDilne 1F0VEY @8 shotvi @ Figli20).y Washing of the seals 221,
contami nants of the oilfield material 275 continue to
be fxuneh7 n3giwaidd aartialaanient?e! gedeyallpetsodestrived helps to avoid
material carrier 201 to the exclusion of areas . '
t herpafionsed iekposidre of Ibuildug bhére bélntially tahwmsicd rrelédridemagifig oilfield
the pressure inducing equi pnment. 150. Thus, the
pr essdidral R Tdaywhere exqihinptre ndrridiSidusisg $49ar Blohs sthe fifef ¢fathan various
exposure to the oilfield material 275 that m ght
ot hgmis € tenhaetd chdner 2@l esptiahatiegueds GRAL,t2R6, 227, 231, may be
equi pnment 150. [0035]In addition to mninzing
pot enbstatidlly clendgi Ay oexpusdmeenoin peiticilae thd seedg 2217 336, 227, 231
275 to susceptible equi pnmrent conponents, the above
des cird dfarapdetumitopgtorofor wathérgi terla Difd fleke P14 eff watera Hotwe ver other
achieved in a continuous and uninterrupted manner.

"For sexd ampiriel masbalaspieyieh esldeserihed poaver Adilitionshly.i agiupgreritical fluid
is a reciprocating feature of the material sup
equiqpriigvefied 6. mahes aulevicdps e pilide fuidombancag %@ﬁ@ﬁ@ﬁ% of the

in order to obtain or deliver oilfield material 275
to tweshihg ofith Jepln @211 226, 227 41 ang theepingh?M eengradly of
oilfield material 275 delivetg tothe fluid |line
may [B83hc hiCevianingrwvitht teferanes 9, Fig 2Bp e abomsdgiedahift of ﬂh?émtenﬂl
fluid Iine 170 may be coupled to nultiple materja
supptayice g0, perdlet 1l 78 thes degsion.els shewn. ¢ e copigs farrer gortion 225

ti med synchroni zati on between such assenblies and
I ecigpPUptea sPasg within the fluid line 170 as the fluid flow 210 washes theraround as

detailed above. At this time, oilfield material 275 that was contamed within the first
chamber 290 has all been washed away with the passing fluid flow 210. Tn fact, in the
depiction of Fig. 2B, the clean region 200 of the fluid line 170 now extends below the

material carrier 201. At this time, the now empty first chamber 290 is headed toward
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material carriers thereof may be utilized to ensure
that a constant addition of oilfield material 275 to
the fluid line 170 is al so achieved. |ndeed, carriers

~of such multiple assenblies may even be powered b R
WHHHIMEThower supply (such as power supply W&%mﬁs@
Fig. 3). [0036] Referring nowto Fig. 3, with added
reference to Figs. 1 and 2A-2C, an overvi ew of the
above described oilfield material delivery mechani sm
100 in operation at an. oilfield 301 is shown. In the
enbodi nrent shown, the oilfield nmaterial delivery

mec %glnfg%qt 198 dgé éaquLs%sﬂ igh o8 dhd f%%nggrifﬁlgd QREEAhRber heads

at t fiel e pressure | nduci ng equi pnent

150 gf . Fi i s, | - Lo ha
f n%r?:y ag | {n \%}ﬂ?ﬁ]@%‘d 1Be 130 S@thteﬁle @élﬁéx?lﬂ &eés%ckaoglgl e as

asse uding a host of punps atop the S
159 'gpmﬁﬁgssure fluid flow 210 as detail ed above
mﬁtﬁéﬁg%erencé to Figs. 2A-2C, may thereby be

gene[h@fhﬁ? %égen%g RGLE gflgt %1@1 Jdi&1 AREREd BIFisS YRR Yrogression of

equi pne 5. Reciprocation of the material carrier

201 Qf LB S RGURIBR cakikr 2080 R BENbEME dichidhSRaRE R first
separate power supply 300 at the oilfield. This

SePathghber POV IRk YwiBOBe BRY rd&véin 1§ erhugrdndefild above with

linear electric notor or a variety of punp types.

[ 003 &hfait do it MBndbitthe (LRI BREKr 005, FleirstZharhthte 260 Winbhw filled
flow 210 is directed past a well head 310 and into a ‘

vel | 3280181d hii&shl b Boh iR Bkl kiclodt 1301 At ThesanR! tme3RQ second

may traverse a fracturable production region 330 of

t he Qihbdrebslirdlkes Fhudehnt YRY MoRingahd ihgl f15% @SS 14l @rry away the
fluid flow 210 nmay thereby be enployed to pronote the

pr odigibidQRut&fal DysdssRe albRa Mserdih. OMhishe ARFRCHUEHA 050 ¢faBd Mild line
330. That is, as detail ed above the fluid fl ow 210

MRy 170 CleAt@arOiithb@htdly Nloer Rl mAZ %! i carreh @0 f. orTowe@ferathe “dirty’

abrasi ve proppant to encourage the fracturing of

geol Rghirf BRthe WllSelb elanall 176 whiidub @ te BAdd inrsignifbedt amounts

*. to enhance the noted hydrocarbon production.

[ 003p]yGemdw el infagrimiGiatrist 201 10 efeakelnden dfarcksd ferabgve dinthe fluid line

al ternate enbodi nent of material supply equi pnent 475

i s slvown.thd diréckibs of nilzoptesyemt inddemgnabipmeat| 150ar Thuey thd Giessure
inducing equipment 150 is spared significant exposure to the oilfield material 275 that
might otherwise enhance the rate of fatigue on the equipment 150.
[0035] . Inaddition to minimizing potentially damaging exposure of oilfield material
275 to susceptible equipment components, the above described technique of material
275 delivery may be achieved in a continuous and uninterrupted manner. For example,
as described, the material carrier 201 is a reciprocating feature of the material supply
equipment 175. The carrier 201 need not stop movement in order to obtain or deliver
oilfield material 275 to the fluid line 170. Thus, a reliable rate of oilfield material 275
delivery to ﬂne fluid line 170 may be achieved. Furthermore, in one embodiment, the

fluid line 170 may be coupled to multiple material supply equipment 175 assemblies.

In this manner, a timed synchronization between such assemblies and reciprocating
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is configured for rotable novenent as opposed to the
reci procating nature of the material carrier 201
depicted in Figs. 2A-2C. The material carrier 401 may
V%?ain i nclude multiple chanbers 490, 495 for fjllin%;
ERSBAHYT el d material 275 from nultiple reser Ve L3662
485, 487. A rotable hub 410 may be secured to a
stationary | ower housing plate 455, running upward
through the material carrier 401 and to, or perhaps
through a stationary upper housing plate 450. The
material carrier 401 may be coupled to the hub 410

such,thag g{lﬁ%rgme%f HREHE0fARY 8SuE MRt %ﬂtakpadggiox 8f oilfield

rotation e carrier 401, for exanple, int

;ji &Lk 2%){0%9%@%1(1 girné qw;} fillso 2HRLRAI glﬂileé’(f, chifiBrs R Bucht Hhutiple

n this manner . e achieved by a belt drive or
Ot hey HRN%ERL! QRRbe RAVRH b the FRANFWePHBHIS GsukP ly 300
porti%% o% thg hug”%ﬁo to?eFfect itsgﬁg?g%ioﬁﬁm“ermmpy
[ 003RIpfissdepicted in Fig. 4, both valves 486, 488 of
both reservoirs 485, 488 are sinmultaneously open as

bot Ho@d%?”b%?enﬂ%oulmﬂ%ﬁgf 3,138 SREEFr@ncE 36 E:isg@.rl 4QIA2A-2C, an

are positioned below the reservoirs 485, 488 at the

S aMByvhivitR- of HRVUBY RS desdﬂﬁeﬂitfﬁfdﬁﬁit&i_‘aﬁdfﬂﬁ_oéﬂz ARBRaBismt 1100 in operation
material carrier 401 or synchronization of the val ves

486, 5t 48 il 3PiCis SH& . t ke BBMiInRALsHOTvn! e oiiad BRIl delivery
490, 495 is filled with oilfield material 275 at any

i VaRecRAigRt 100Ms binpByed[if 4} t@neparatdianieroiddd 30 B Ifheipsessure
filled with oilfield material 275 as descri bed above, -

t he iEQRink: RYGFNER T SE b0 Of is b et 0P4 RfdeApreGak ihdiking Bskernlbly 375
the direction of the arrow 411 will bring the

¢ hanh@hidn st oF pluiipVRspSte &id 139) d High@esdufd fluitl fIo@ @y Mas detailed

which an oilfield fluid flow may be driven simlar to

t hatabgtwith refredday Eigs P 2@ nafilet:by b gerkelattid dnd dineted Wvard the

is depicted in Fig. 4 as exiting below the materi al

Supphateral) wapphe tquiphens 1701 Rexipwotdien of ohvemdtedal watrier 320 of this

such as that depicted in Fig. 3. Simlarly, the fluid

| i neqdipfentays hay té behidvetbyt we bhe sapataerposrkr sippip 30 at the oilfield.

equi prent 475 from pressure induci ng equi pnent 150

suc Hrhéssepdrait petvesuppls 38D gnaylbe ih nictefodn of lidinear electric motor or a

cross-sectional perspective view of Fig. 4 reveals an

uppesri¢tpubpung tpdeat € orifice 471 for receiving the

fluid line 470 from pressure _ .
[0037] Continuing with reference to Fig. 3, the fluid flow 210 is directed past a well

head 310 and into a well 320 dﬁlled into the oilfield 301. The well 326 may traverse a
fracturable production region 330 of the oilﬁeld 301. The delivery of a high pressure
fluid flow 210 may thereby be employed to promote the production of hydrocarbons
from the production region 330. That is, as detailed above the fluid flow 210 may
include oilfield material 275 in the form of an abrasive proppant to encourage the
fracturing of geologic formations below the oilfield 301 in order to énhance the noted
hydrdcarbon produlction.

[0038] Continuing now with reference to Fig. 4, an alternate embodiment of

material supply equipment 475 is shown. In this embodiment the material carrier 401

14



i nduci ng equi pnent 150 such as that of Fig. 1.
Simlar to enbodi nents detail ed above, a fluid flow
may be driven through this orifice 471 to pick up and
transfer oilfield material 275 fromthe chanbers 490

WOROHMEST ot abl y al i gned therewith as descr i HediB2007/053662

further below. 100411Fromthe position shown in Fig.
4, rotation of the material carrier 401 may bring the
first material filled chanmber 490 into intersection
with the orifice 471 of the upper housing plate 450.
In this manner, a pressurized fluid flow nmay be

11 et Ao NIICRELR, 4/ bG8 BUP il Py o e
In tlﬂﬁerfa? %gﬁi%}z%ogr%ﬁ?eﬁtin rl?%éa%-z@r Wﬂedﬁgeﬁa@_chﬁtﬂl 2y fﬁfay again

'fracturlng ra - cturing operation as

desc, DY AR9Y Srambls ié6 s FRBnhb Wi ofifif n3€Ra18Y B8 multiple
or t shown)

. O
split I ntersecting a second orifice (no

of t S} fir i+g Qg i
O TRENUARR, U RRuRLELe 5 R VB o

mar i ! NEniREaRREd TRSugh iR Imatehibl BiccA TR, thr :
be eﬂ%%%?sgdﬁ?lﬁlt% P R i ol B CRATE o, GrfertiBYthrough o

as theRPipeNBuQhe b 450. ISl nRAERGFrie RN mal @R LEbAR to the hub

W th enbodi nents described with reference to Figs.

2A- 250 shdaen:R rRaRh MR Bfy 5 Empldyed EPNHvE 8iatRn FRIHE @hrrid401, for
which dirty oilfield material fluid is substantially

r estahhghiedn R d@ediREineRd 8f akfie 4t Utdhtoh BLhE Kb 2Iah this manner
resides below the material carrier 401. Thus pressure

i nd Ltﬁdgr& LHHR BN belO@ive Uk RthdScdnbditionl phil @ing ndaBYcoifled to a
spared exposure to abrasive oilfield material 275.

10043 %:Rddk thi gnad 10ds effddciidBhes. al carrier 401 may

deliver oilfield material 275 in a
[0039] As depicted in Fig. 4, both valves 486, 488 of both reservoirs 485, 488 are
simuyltancousty open as both chambers 490, 495 of the material carrier 401 are
positioned below the reservoirs 485, 488 at the same time. However, in alternate
embodimenis, the material carrier 401 or synchronization of the valves 436, 438 may
be such that only one of the chambers 490, 495 is filled with oilfield mateﬁal 275 at
any given point in time.
[0040] Once a chamber 490, 495 is filled with oilfield material 275 as described
above, the continued rotation of the material carrier 401 in the direction of the arrow
411 will bring the chambers 490 to traverse a fluid .line 470, through which an oilfield
fluid flow may be driven similar to that detailed above. For example, the fluid line 470
is depicted in Fig. 4 as exiting below the material sup;;iy equipment 475, for example,

" toward a well 320 such as that depicted in Fig, 3. Similarly, the fluid line 470 may be

directed to the material supply equipment 475 from pressure inducing cquipment 150

such as that shown in Fig. 1. Indeed, the cross-sectional perspective view of Tig. 4

reveals an uppef housing plate orifice 471 for receiving the fluid line 470 from pressure
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conti nuous and uninterrupted manner. In fact, to
prevent conplete occlusion of fluid flow through the
fluid line 470 during filling of the chambers 490,
495 as depicted in Fig. 4, the material sup
VEIHHERY 475 depicted may be served by a Sggﬁpgg@wmman
channel or deviation of the fluid |ine that is
enpl oyed for traversing the equi pnent 475 as
descri bed. For exanple, the separate channe
equi pnent may be of a Venturi or other suitable
configuration to divert fluid flow therethrough only

7l etalle ove,
42T S Bl O 6 S 8

Pr oGegda ol z#'t Ef(edﬁﬂ%ﬁ %Qlﬂ’ht tﬁ1stdi1i%cee@ﬂ' B uft tran%ftell"] oilfield

Fur t her nor e, e the enbodi ments of Figs. 2A-2

mat §fhidlal ?BP@M i %Hérmé%' '49042& SePIERITRY RGe b asOdGeribed
of several material supply equi pnent 475 assenblies

cou rbGodhe fluid line 470. Thus, a tined

synchroni zati on between such assenblies and rotable

Mat §opal Catdd B PodittGl 8O HBDIg RE rdtiioh bZ @6 nfa®ri@NAHIEL 401 may
that a constant addition of oilfield material 275 is

achigyethe e QdkiRefiIRu chitbbeR QY0 1n® ieBection &ith kIQVerER@HTT of the
is shown summari zi ng enbodi nents of enpl oyi ng an

oi | fdpﬁérdaoﬁﬁﬁ§}31aﬁl 450€el invigisymimeh ani:&prasd detiaddweehay be driven
above. Regardl ess of the partlcular enbodi ment of

mat afoddh M8 LHNKI47118e Rawh P MAPLEY ST, BhHws, 0ot Edaglblt, an oilfield
material is supplied to an oilfield fluid flow from ‘

Pr eSSl 21308 e Retmad F&l’d@ﬁaﬁfﬂ tnal Be proViBgiNe & bR AF fracturing fluid for a
mai nt ai ns Substantial isolation of the oilfield

mat efd@lind bRpatbNas eguliaepbveat Inghdt, thé Weid. link Q0@ Hdarbe split for
oilfield fluid such as water may be pressurized by

DI eSsinkbcniad b Q8told] b e RSt saswi)nditsaipper Iatisibgl Plaie ASO for residing
not ed above, the pressurization equipnment may i ncl ude

a caoment éfap@hutt 410ph abe @epivpo® shosvnh ds thifamieh) élte second material
pressure induci ng devices. The pressurized fluid is

t husildd ickeiibet B9 EN ba efnptidddintd the flagl liredi70at dd ame32E as the
and may eventually reach a chanber as noted at 570.
Aparemptyingoftiedirp ciessar499at i on equi pnent, - mat eri al

supply equi pnent is included in which-an oilfield

mat go042] r esewithi ambodiynebe duseited rvite defarsndentdi Embs.e@ARC, the
540. As indicated at 555, some of this material may

be realbediment ¢fr g 4 peovides ermminer by cvhichtdirta oitfieddriyaterial fwid is
that is isolated fromthe fluid Iine along with the

r es enhweintially Theriddhanbergionyf thh8uid iee 41 thiteekidenbdow the material
position that is exposed to the fluid |ine as noted

at 5@0ier ADL. oilhusi prbselurt lindudingjetFipméns 158 sechi a|that toé Fég. i may be
may then be delivered to a hydrocarbon well as

i ndispatdckpature38abrasive oilfield material 275,

[0043] 'Additionally, the material carrier 401 may deliver oiifield material 275 in a
continuous and uninterrupted manner. In fact, to prevent complete occlusion of fluid
flow through the fluid line 470 during filling of the cha;mbers 490, 495 as depicted in
Fig. 4, the material supply equipment 475 depicted may be served by a separate channel
or deviation of the fluid Iine that is employed for traversing the equipment 475 as

described. For example, the separate channel equipment may be of a Venturi or other
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WO 2008/ 044157PCT/ 1 B2007/ 053662 [ 0046] Ref erri ng now

to Fig. 6 a perspective partially sectional view of

the oilfield material delivery mechanismof Fig. 1 is
depi cted with-added abrasive protection feat
V@%%PW@V§7incorporated therein. That is, over ﬁﬁ%éﬁ%kmmz
seal s 221, 226, 227, 231 and other features of the
material carrier 201 may be susceptible to fatigue

due to exposure to the oilfield material 275.

Therefore, as described bel ow, certain abrasive
protection features 600, 650, 675 may be enployed to

hel p,mgn d&ﬁ&rﬁ?&ﬁ ASHE: fiufd HES ﬂi@fehlﬁ“dugh 1B RlthidkecddPof orifice
(0047]Continuing wth reference to Fig. 6, with added

r ef efgReeHaRAbEI400, 4bs. PhdIShSnRPOF e {iﬁe,ﬂuﬁtiﬁivﬁg proceed without

W 2

therein nmay be enpl oyed about the separators 291,

296. gildkidnNio Shd BR R end B0 R ERRbicNARUSe &Hﬁ(_ﬁ[mdﬁis(lffif‘i%. 2A-2C,
of the material carrier 201 nmay be nmintained at the

¢ haniemstedd QuppRORuiphidhiss 75 Abgitb By BEBHUE beddf sééRl material supply

deposited within the chanbers 290, 295 would be nore-

|1 K edqMiptn@nt 4O5Rk Sl REE QPRI dikhé NP LRS! 06@Y b BReDfynétgnization

material carrier 201 as opposed to being tossed

aboWetw R EtRRG BN bl B8:8leSnatotidl car R, thetebf may Bd uilized to ensure

'space between the carrier 201 and the carrier housing

180. thdt A ch@ht adwiibMoRAlkidehtkedial IFSRh@Bikwdon avoi dance

of oilfield material exposure to carrier portions

220,[0839 amdfcsarldwitheiest flowehdrei tiabingusheigsenfbdiments of

675 may be provided in order to ensure occlusion of

t he Jipl@ingadn dilEskamMvAdriab ddfbry MBtanwhrencitailedabove. Regardless of

respective carrier portion 220, 230 is positioned

t herikdp ph@ivatar THABodingent @$ mkagiat tdelthetyn metbgnisif, enipeyed, an oilficld

sl eeves 650, 675 may be enployed to occlude the

r esafiat@ial & sifFicd 1824n oilficld dnidyflovoded trasiop érlutige equipment in a

reservoirs 185, 187 upon receiving and protectively

enc anpassha graintaiesypbeintiviesdaion iof the pofidld omte@d GTonPBO equipment

Thus, each carrier portion 220, 230 nay be

protaeell fimel y surrounded by a sl eeve 650, 675 in the

process of opening each reservoir 185, 187. : :

Ther[@#45i e, Aex pibfsalit dluglf sucheascanted enay gor presmize@ Ay, pe@Qrization

and seals thereof to oilfield material 275, may be .

s ubsiyeiptia| ds yindidaitadi o1 &t e.d . AsFuntednabovro e, predserizglienegquipment may

650, 675 may be spring biased such that travel by a

car ringdydepopnveotion2Piple? 0mb av & heso wanrtkr aressypseipducing devices. The

reservoir 185, 187 occurs.  in conjunction with the

r espectirized §ihidey ghgs5dives hrongh adlushigpsundicdel anél> and may

protected manner (until the reservoir 185, 187 is

onc evergelln repelf @ Fhembecisungted at ity it fromobu@esssrizgpgrogegment,

to nerely nonitoring sonme degree of damage to punp
material supply equipment is included in which an oilfield material reservoir may be

pressurized as indicated at 540. As indicated at 555, some of this materjal may be
released from the reservoir and into a chamber that is isolated from f.he fluid line along
with the reservoir. The chamber may then be shifted into a bosition that is exposed to
the fluid line as noted at 570. An oilﬁeld fluid with the material therein may then be

delivered to a hydrocarbon well as indicated at 580.
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equi prent, enbodi nents described herein may actually

be enployed to mnimze the deleterious effects of

harsh abrasive oilfield materials on such equi pnent.
Furt hermpre, the described enbodi nents m ning
WAWEYHEof pressuri zation equi pment to potg%§%§W%%5&%2
damaging materials without requiring a significant
anmount of additional susceptible equi pnent and
conponents to the delivery process. |ndeed the

delivery process itself is such that equi pment

enpl oyed in the delivery of the oilfield material are
subjg6dspd RRUAIRUBS P b ¥ REHGRAialEWBlondf view of the oilfield
fatigue-inducing conditions in achieving the materi al

del i ¥8&h dbiRdReHechbién ey f Ohis 8QRIdSKitE AIRE abrasive protection
nmoni toring of "'the delivery equipnent for oilfield '

mat efdigks SRTBAL 6t BEEDSM4 iichth. OPRK &L bR iR, scals 221, 226, 227,
substantial [y non-exi stent. 100491The precedi ng

descisi ghd SfertBSurReS MRS taHerHO0l Mual B SsCdpEiBle kP fatigue due to
presently preferred enbodi nents. Persons skilled in

t he @pdsung iHeamhaa nQe¥ial D7 SWiheRfdid) @S Bes@iiHR0 BbIB®Ndchtain abrasive
pertain will appreciate that alterations and changes

i N thQedion R G068 LG50 78RS RNEhpiBLh edRIohinapies aipogife to the
may be practiced wthout neaningfully departing from

t he qufkRGiapigL27&nd scope of these enbodi ments. For
exanpl e, positive displacenment triplex punps have
beerogigs cr idoeshualiovier Bferdnbetoige 5 witk ailded ueferagpe to Fig. 1, a bore
equi pment enpl oyed. However, other types of pressure

i Ndumb RGthedsd piehtreRUGEY BSemplbitel] ibag ehecepdratbd 2§l 296. In this
punps, progressing cavity punps, plunger punps, and

ot hefmnéraymére caitiphqay edieamofle dif g rateriehdxoit A@INhsy be maintained
detail ed herein. Furthernore, the pressure inducing
equiapaenhamibys 198, 29| Thpe dilfialdanadrebd’Ssdedesited within shedehambers
punpi ng system such as any of the punping systens

des @008 wanldbeSnoRdikelptio Appin NexeinkifiTScipio@ation of the material
entitled, Split Stream Punping System filed on May

29, a6Br201ls ogmotherbemg arspidebod, Parlmpt owirgeals 221, 226, 227, 231
application has been detailed in describing the
enbadisprenbgwodn thheanir 201 ehdithewtreied kiusiog 130, ényfact, with particular
mechani sm However, other types of applications nay

t ak engtissanineayeidatice ifi oificdd metshialndzeprureFto camigiaprpiians 220, 230 and
applications may be enploy an oilfield fluid that is
a | ovalgibersif setractabbireiecyes 6 GTH may be previdediinorder tg|engire occlusion
addi tional cement or other cenment additives are, i
pr owif deedmisyriah resemiondi e 7 whenayer @itpepeiivel capgraiortin 220, 230 1
del i very nechani sm as detail ed herein, Thus, the

f or egeiliengd dessdbelopt | Bt ihetHepPigivst Jae redlep degves 650, 675 may be
pertainin onI% to the precise structures described )
and e‘mbwé forocelde tie cospiyaly | ¥y 187 2 AgE mayed tor pem e reservorrs
shoul d be read as_consistent with and as support for .

t he 188! 1%3vitneg reselingsand \iEetediively ST¢BIPRHIPE & KEICFIVE faTis portion
and fairest scope. CLAIMS An oilfield materi al

sup|c§429a Bs e’l}hm,y:a@bwqr PPHgn 220, 230 may be protectively surrounded by a

sleeve 650, 675 in the process of opening each reservoir 185, 187. Therefore, exposure
of the carmrier portions 220, 230 and seals thereof to oilficld material 275, may be
substantially eliminated. Furthermore, the sleeves 650, 675 may be spring biased such

that travel by a carrier portion 220, 230 back toward an open reservoir 185, 187 occurs
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a carrier housing coupled to a fluid line for
carrying a fluid flow froma pressure inducing

nmechani sm a material cattier disposed within
sai d carrier housing and having a chamber to
WRWEHNMBYEt e an oilfield material ; a met e iBAp07/053662

reservoir for housing a supply of t he 0|If|eld
material, said material reservoir coupled to said
carrier housing, the chanber for shifting froma
first position to a second position, the first
position substantially isolated formthe fluid flow

and ;alj, 1?0%0%&@ tﬁea}egae%}ees;ee@% 6J0C TR Ol ent:ﬁ;e 1;13 o Iﬂg'ﬁeCted ,

t he 'cha Fecel ve oil naterla efrom

the rﬁaqltﬁgr'tﬁ%tﬁ g‘% résexqrglr ?gcfp 9§?eig oﬁcg %&H@qaffélfécgluﬁédqﬁ%re@? d a

retr eeve dISpOSGd Wthin said carrier

hou F1 Wgﬁr %&S ajd e aGhakh &Jnﬁe}{@glrée ofcﬂﬂﬁz@eeto pump

irst position that occludes th

r es eer ghlgntt ﬁ%ﬁﬂ%s 9§f ﬁe’ré?}f‘ mtaiﬂ Q(Etuaq’l?%@ %mbﬁ?ed to m1?1amze the

reser ows the chanber”to réeceive dilfie

elefions ZtrediCo@inaksh eliddasiRt Q1@ BUHRRAY ﬁﬁ%ﬁéﬂol Suipment.
of claiml. wherein the chanber is a first chanbe

sai iRtk ! the afidibred NaHoBBhefs S RERMMe COPORE! Jr Opressunzanon
accommpdate oilfield nmaterial”. 3. The oilfield

mat %ﬁ@lneQQQﬁ!uté(ntﬁﬁﬁ IR ]g(ﬁfateﬁlaﬁ'vmhm%cﬁirﬁg S@igdificant amount of
material reservoir is a tirst material reservoir and

the 3HRBAY shsSepBbleich® &Mraﬂi Yompol&sOb liffd @libbriBiotdsh. atndeed the

supply assenbly furt conpri si ng:
delivery process itself is such that equipment employed in the delivery of the oilfield
material are subjected to a substantlally reduced level of fatigue-inducing conditions in
ach1evmg the material dehvery Indeed, the need for sophisticated momtormo of the
delivery equipment for oilfield material damage thereto during operation 18
substantially non-existent,
[0049] 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, positive.
displacement triplex pumps have b_een described above as the pressure inducing
equipment employed. However, other types of pressure inducing equipment such as
multistage centrifugal pumps, progressing cavity pumps, plunger pumps, and others
may be employed according to embodiments detailed herein. Furthermore, the pressure
inducing equipment may be emﬁloyed in a clean side/dirty sidre puniping system such
as any of the purping systems described in U.S. Patent App. No. 11/754,776, entitled,

Split Stream Pumping System, filed on May 29, 2007. In another example, a fracturing
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a second material reservoir for housing a second

supply of the oilfield nmaterial: a first
reservoir valve disposed within said first materi al
reservoir for the allow ng: and a second

WQUESWMIY val ve disposed within said second Helt/B§03f0s3es2
reservoir to regulate release of oilfield materi al
froma second supply of the oilfield material within
said second material reservoir. 4. The oilfield
mat eri al supply assenbly of claim11 wherein said
chanber is circunferentially defined by a slotted

bore, .5. The oilfiald; , _ _
CIC_);ieaﬁPli(gu nei?agib%&% Eét%ieg m&%ﬁﬂn@% R Wb YRS %meyoéfﬁfﬂ_ldhnéatenal

e reservoir 1s pressurized. .

L PSS R S Y ST 0k or s
mat ea!'&@clhalﬁ%.r i*"cﬁ'rexample, applications may be employ an oilfield fluid that is a low
density cement to which oilfield material of additional cement or ofher cement
additives are provided by an embodiment (;f an oilﬁ_f:lq material delivery ﬁlechanisﬁ as
detailed herein. 'Thus, the foregoing description should not be reaa 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.
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The oilfield material supply assenbly of claim1l
wherein said carrier housing is smaller in dianeter
than the fluid Iine to avoid occlusion of the fluid
flow. 8.The oilfield material supply assenbly of
claiml wherein the oilfield material is selected
fromthe group consisting of sand. ceramc materi al,
cement slurry and a beauxite m xture. through
,,gﬁiglng said material carrier. 10The oilfield
nmateri al supply assenbly of claim9 further
conpr|5|ng a ratable hub coupled to said materi al

carr £ t he rot gln said carrier housing
Lt urt? h%%%ﬁ??@ﬁl aS%@W SHary tpper housing pl ate

I dt d t bl t at.i
coupl o0 10l 0 L0 a5 A ST 4 B
mat eri al

pressure inducing mechanism;
a material catrier disposed within said carrier housing and having 2 chamber
. to accommodare an oilfield material;

a material reservoir for housing a supply of the oilfield material, said
material reservoir coupled to said carrier housing, the chamber for shifting from |
first position to a second positior, the first position substantialiy isolated form the
fluid flow and aligﬁed with said material reservoir for allqwing the chamber to

-Teceive oiiﬁéid material therefrem, the second posi’tion exposed to the fluid flow,
ancé! ' | |

a ret'ractable sleeve disposed within said carrier housing, wherein ‘said
rerractable steeve is capable of moving from a first position that occ}ﬁdcs the
reservoir to a second position that opens the reservoir and allows the chamber to

receive oilfield material.

2 The oilfield material supply assembly of claim | wherein the chamber is a first |

chamber, said material cariier having a second chamber to accomrnodate oilfield material

3. The oilfield material supply assembly of claim 2 wherein said material reservoir is
a first material reservoir and the supply is a first supply. the oilfield material supply

assembiy further comprising:
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carrier -di sposed between said upper housing plate and
said | ower housing plate. 11. The oilfield materi al
supply assenbly of claim 10 wherein the second
chanber is positioned for receiving oilfield materia
fromsaid second material reservoir during the
allowwng 12. The oilfield material supply assenbly
of claim 10 wherein the second chanber is exposed to
t he fl ui @sdchmimetpon TEHIVPT fPigRogsng hecndrsgpnly hgtﬁm eiidd
the second position. 13. The oilfield materia
supmphaerassenbl y of claim 10 wherein said carrier
housing is-coupled to a separate channel of the fluid
line to sfhsi-adtdialdiye dsobel witith wsd Biar hineta edscrvoit for the
The oilfield material supply assenbly of claim13 '
whergbkint-h@dseparate channel is of a Venturi
configuration. 15. A nethod of delivering a
material to a high pressure flow of fluid, the nethod
conprising: pressurizing a reservoir of the material;

a second reservolr valve disposed within said second material Teservolr
reguliate release of cilfield material from a second supply of the oiifield material

withir said second material reservoir.

4. The oilfield material supply assembly of claim 1 wherein said chamber is

circumferentialiy defined by a siotted bore.

5. The oilfield material supply assembiy of claim 1 wherein the reservoir is -
pressurized.
6. The oilfield material supply assembly of claim 2 wherein the shifiing is achieved

throtgh reciprocating said material carrier.

7. The oilfield material supply assembiy of claim 1 wherem said carrier housing is

smalier in diameter than the fruid line to avoid occlusion of the fluid flow.

8. The oilfield material supply assemblv of claim i wherein the oilfield marterial is
selected from the group consisting of sand. ceramic material, cement siurry and a beauxite

HIXTure.
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retracting a sleeve that occludes the reservoir to
open the reservoir: filling a chanber in a first
position with the material fromthe reservoir in
alignment wth the first position, wherein the
reservoir is substantially isolated fromthe high
pressure flow of fluid; and shifting the
chanber fromthe first position to a second position,
the second position exposed'to the high pressure,
flow to the substantial exclusion of the supply. _16.
9. The ThetiHisit micoilsipaiv Sseohly é plaigohPRien by shifing is achteved
pressurizing the fluid; and driving the fluid through
tm@uﬁimuﬁngmm&nmwmdhammel the high pressure flow
t her eof :

1-0; The oilfield material supply assembiy of claim 9 further comprising a rotable hub
coupled 1o said material carrier for the roteting. said camer housing further comprising:
2 stationary upper housing plate couplied to said Tomble hub :and
a stationary 1éwer houstng i}late coupled 10 said rotable hub, said matenal

carrier disposed between said upper housing plate and said lower housing plate.

11.  The cilfield material supply assembly of claim 10 wherein the second chamber is
positioned for receiving oilfield material from said second material reservoir during the

allowing.

12, The oilfield mazerial supply assembliy of claim 10 wherein the second chamber 15

exposed to the fluid fiow upon shifting of the first chamber to the second position.

13, The oilfield material supply assembly of claim 10 wherein said carrier housing is

coupled to a separate channel of the fluid line to substantially avoid occlusion thereof.

14.  The oilfield material supply assembly of claim 13 wherein the separate channel is

of a Venmuri configuratiorn.

[ o]
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17. The method of claim 15 wherein the chanber is
accomnmodated by a material carrier, said shifting
further conprising one of reciprocating-the nmateri al
carrier and rotating the material carrier. 18. The
met hod of claim 15 further conprising delivering the
material to a hydrocarbon well for one of a
fracturing operation, water jet cutting, and
1LemeNkil=h@d of delivering a material to a high pressure flow of fiuid. the method
COmprising:
pressurizing a reservoir of the material;
retracting a sleeve that occludes the reservoir to open thie reservoir:
filiing a chamber in a first position with the material from the reservoir i
alignment with the first position, wWherein the reservoir is substantiaily isolated from the
high pressure flow of fiuid; and

shifting the chamber from the first position 1o a second position, the second

position exposed to the high pressurs flow to the substantial exciusion of the suppiy.

16. The method of claim 15 further comprising:
pressurizing the finid; and

driving the fiuid through a fiuid line to channel the high pressure fiow thereof.

17. The method of claim 15 wherein the chamber is accommodared by a material
carrier, said shifting further comprising one of reciprocaring the material carrier and

rotating the material carrier.

18 . The method of claim 15 further comprising delivering the materiai o 2

hydrocarbon well for one of a fracturing operation, water jet cutting, and cementing.
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