WO 2011/ 161654PCT/ 1B2011/ 052787 1 SYSTEM AND METHOD FOR REDUCI NG VI BRATI ON
IN A FLU D PUMP BACKGROUND [ 0001] Sone fluid punps include a prine nover -
f or exanpwe 2an/iéméser nal conbusti on engi ne - mechani cal | yCtaBpheds20¢r a
punpi ng system The nechani cal couplihg between the prime-nover and the
punpi ng system i ncludes a power take-off device, including a driveshaft on
t he punp-side and a driveshaft on the prine-nover side, if a bul khead
separates the engine and punp sides. Due to the excessive vibration that
occurs in the oilfield punping operation, the nechanical integrity of the
punpi ng system nmay deteriorate over tine, and it is often unclear as to its
cause. Therefore, further design solutions are desirable in this area.

SUMVARY [©P9PENOANT MPREHEDIFOR REDUICING FRBRAALICN TRrA darpEnipngvip br at i on
in a mechani cal coupling between a prinme-nover side and a punp-side of a

fluid punp. Further enbodi nents, forns, objects, features, advantages,
aspects, and benefits shall bec t~fromthe foll ow ng description
and dr ami ngs. °BECRWROUND

[0001] Some fluid pumps include a prime mover — for example an internal
combustion engine — mechanically coupled to a pumping system. The
mechanical coupling between the prime-mover and the pumping system
includes a power take-off device, including a driveshaft on the pump-side and a
driveshaft on the prime-mover side, if a bulkhead separates the engine and
pump sides. Due to the excessive vibration that occurs in the oilfield pumping
operation, the mechanical integrity of the pumping system may deteriorate
over time, and 1t 18 often unclear as to i1ts cause. Therefore, further design
solutions are desirable in this area.
SUMMARY
[0002] One embodiment 1s a unique apparatus for dampening vibration in a
mechanical coupling between a prime-mover side and a pump-side of a fluad
pump. Further embodiments, forms, objects, features, advantages, aspects,
and benefits shall become apparent from the following description and
drawings.
BRIEF DESCRIPTION OF THE DRAWINGS
[0003] Fig. 1 1s a schematic diagram of an exemplary vibration dampening
plate.
[0004] Fig. 2 1s a schematic diagram of a system including a prime-mover side,
a pump-side, a mechanical coupling there between, and a vibration dampening
plate.
DESCRIPTION OF THE ILLUSTRATIVE EMBODIMENTS
[0005] For the purposes of promoting an understanding of the principles of the
mnvention, reference will now be made to the embodiments illustrated in the
drawings and specific language will be used to describe the same. It will
nevertheless be understood that no limitation of the scope of the invention 1s

thereby intended, any alterations and further modifications in the illustrated



BRI EF DESCRI PTI ON OF THE DRAW NGS [0003] Fig. 1 is a schematic diagram of
an exenpl ary vibration danpening plate. [0004] Fig. 2 is a schematic

di agram ovoaosysti@m i ncl udi ng a prime-nover side, a punpcIilE®11/65208Chani cal
coupling there between, and a vibrati®n danpeni ng plate. DESCRI PTION OF THE
| LLUSTRATI VE EMBCDI MENTS [ 0005] For the purposes of pronoting an
under st andi ng of the principles of the invention, reference wll now be
made to the enbodinents illustrated in the drawi ngs and specific | anguage
will be used to describe the sane. It will neverthel ess be understood that
no limtation of the scope of the invention is thereby intended, any

alterations and further nodifications in the illustrated WO . .
2011/ 1616aARGIM B0 A0 ARS8t HerIPPPLLTBRL 8F t iARp1dswrtthe indltdcad | ons of
the principles of the invention as illustrated therein as would nornmally

occur t oldwngrated theteinrmstweuldrmortmlizhoachr thene akdledilorthe eiratewhacle

cont enpl %flg cljnvheentc%innfelates are contemplated herein.
[0006] At the outset, 1t should be noted that in the development of any such
actual embodiment, numerous implementation—specific decisions must be
made to achieve the developer's specific goals, such as compliance with system
related and business related constraints, which will vary from one
implementation to another. Moreover, it will be appreciated that such a
development effort might be complex and time consuming but would
nevertheless be a routine undertaking for those of ordinary skill in the art
having the benefit of this disclosure. In addition, the composition
used/disclosed herein can also comprise some components other than those
cited. In the summary of the invention and this detailed description, each
numerical value should be read once as modified by the term "about" (unless
already expressly so modified), and then read again as not so modified unless
otherwise indicated in context. Also, in the summary of the invention and this
detailed description, it should be understood that a concentration range listed
or described as being useful, suitable, or the like, 1s intended that any and
every concentration within the range, including the end points, 1s to be
considered as having been stated. For example, “a range of from 1 to 10” 1s to
be read as indicating each and every possible number along the continuum
between about 1 and about 10. Thus, even if specific data points within the
range, or even no data points within the range, are explicitly identified or refer
to only a few specific, 1t 1s to be understood that inventors appreciate and
understand that any and all data points within the range are to be considered
to have been specified, and that inventors possessed knowledge of the entire
range and all points within the range.
[0007] The statements made herein merely provide information related to the
present disclosure and may not constitute prior art, and may describe some

embodiments 1llustrating the invention.



[0006] At the outset, it should be noted that in the devel opnent of any
such actual enbodi nent, nunerous inplenentation-specific decisions nust be
made to awbizeueicidse devel oper's specific goals, such asPpPcomproiant2esmith
systemrel ated and business related cénstraints, which will vary from one

i npl enentation to another. Mreover, it will be appreciated that such a
devel opnent effort m ght be conplex and tinme consum ng but woul d
nevert hel ess be a routine undertaking for those of ordinary skill in the
art having the benefit of this disclosure. In addition, the conposition
used/ di scl osed herein can al so conpri se sone conponents other than those
cited. In the summary of the invention and this detail ed description, each
numer i caljooud] BenisfiReat D8It BAEN BBESEN 3% BRHELHIBM-PYteHRS of Qi) comt " (unl ess
al ready expressly so nodified), and then read again as not so nodified

unl ess otkssmblyevithdedatasdvibnattomt Bx partitder, dentaihenshodmmeytsofis¢lneed
invention and this Qeégileq;&esqrh$tiogh gt shoul d be u%qgrstood.that a
concent r QETOR FEAGEFT &1 S U RESRY B A A Oy 0B BT Uied Ul EEBIE or t he
li ke, isahateasedr fl0als @vardnd gygicktieascentrati on within the range,
includin? the end points, is to be considered as having}been stated. For
exanpl e, [0G09] &rgyefiodnt lewels pf soundandsnmtivn ansagenesateddivcidte pymeseh and
every possibkﬁ unbeh_along t.he ﬁoRtin un1betmeen.%_outt1 and abou{ 10.
Thus, evéfty aéBe&}P%. EVifET BUPbI RS RAPRSE e PERGRD O R BINCRA™E4t & poi nt s
Wit hin t euplangBetwded @RIUBbIide ARERhS Hligkh-BloveRERle df @hOBluYnFnkew
specific, it is to be understood that inventors appreciate and understand

t hat any uanld eabérieiateathecdempesatgiltabrationeand agekapentto operscorlydietled t o have
been specified,, and that inventors.possessed-know edge. of, t ntire range
and | ST A P e PR b BB e L AT R R PR PR ey
provi de ignfQkRBdd 9Ad tBé atRdntpuirhpe TReesekhedl 86ARSWHe @RidleMyvdQlide
constitute prior art, and may describe sone enbodi nents illustrating the

i nvent i onf thaypnppifremahedwpcTniepo My 082 XRAPeniIDeER). Ardsbdf pertestaisscl osed
herein are generally related to u ngj,ne_assenb hth reduced

Ui brati ofrraas bokel e Beilobdt B BBy AP R el 6 r e at e
to centrichmpahidNPsgd. NahofHee seOHMMBYLY (typRAlly ) RECESA tZht dwhagnst er
fluids in various applications. [0009] Significant |evels of sound and

vi br at i oandribe dlsmgedreedingytotthe bm[lﬂdﬁﬁ Th¢ mnclEagn ohthrywedege eedtsaetl as
bolts an%n_gggmslaﬁs&%pially i n the nechani cal coupling between the

punp- si de Srvderve ﬁ?lnglnnver side of the punping unit, experience the
gener at edoo0 111 aAé@RdiaRtodiR dspertioft theQteasitapPlicitibal 4 »iHraBGA0] An

exenpl ary punping unit includes a flange of a driveshaft between a bul khead
and the d#eduay > 1sTppstipemadhleetavegnvihd dslkieadorndre-heavere dange. ofhe he punp
fromthe, hyd i i.n i de. -Sjde et _of caonpect.qrs (typically
2 bol 1 o) PR BT b LB ER bR e & 8w SBRARIRE S £

conpani obehtiargRingANPENET 015 mbbdidgd AtSthethepir-aal flangk) isahe pusesiside fit the
wedge and the flange bearing to the bul khead., The i nclusion of the wedge is
opt i onal baaringtkmsearkhenemplpoopbrptipe codeitian plotoesesypedtto 8fe t he current
appl icati ib i h cli I i i£i0 he bul khead
and a begﬁpﬁg%ﬂﬁéﬁ%%&hﬁﬁgbgggf%%%ﬁ¥@§%%§u§§§qgén%%ﬁgﬁgﬁgib%§§$¥%g fl ange or

the pri nmarsmyvethsd@Rrrdasd o0tHe B1agL, Thelbldtd refecesrdhedib®niont da@isb&dki ng
flange is the punp-side bearing-flange. The exenpl ary vibration reduction
pl at e i stBepupsyenne kA thalfkseatnoholisasepetialdy bos pewextakdeld WhPbugh a

nunber OE%&%C‘E L PEONRGY iﬂl@)%b%%}gttﬁg i%%%gftg%%%eo%eggll %Eaﬁ)iﬁ%?éﬁhe%ﬁggl ate

reduces thée vibration caus ne “on eni I ts,
especi al lagsdrhilyp Ohes plaak ea®biso(fBhedios a8 RERTOrGnnbéer efiohgthdneyldig, t he
integrity and overall stability of the punp assenbly. The plate can al so
f unct i onthereforpforidwrreereyingttpe gtaseiy sgdpvarell statalir ofrtdefiireper
inprovings&gﬁbﬁptegrity and overall stability of the punp assenbly.

[00012] The plate can be of any thickness that is sufficient to reduce the
vibration, and the specific thickness depends upon the material utilized and

application-specific parameters such as the bulkhead thickness, level of



[ 00012] The plate can be of any thickness that is sufficient to reduce the
vi bration, and the specific thickness depends upon the material utilized
and appl iwetnonssgdeci fi ¢ paranmeters such as the bul kheagcrhBominexss7 | evel

of WD 2011/ 161654PCT/ 1B2011/ 052787 44vi brati on experienced at the
coupling, the size of the driveline, and the power throughput of the PTO
system One of skill in the art, having the benefit of the disclosures
herein, can readily determ ne a thickness that sufficiently reduces

vi bration. An exenplary plate is about 12.5 mmthick, and another exenplary
plate is between 12 mm and 50 nmthick. The plate can be nmade of any

mat eri al acceptable in the field. [00013] One of skill in the art can

sel ect 1 ReyaBbardpbriehcdd1gt leaddtplin@ay tigsiso etiedgiavelind e dsPRGIdwW
environnment of the plate in a given ﬁgleqatlon, i ncl udi ng wi t hout
| i mtati dhraughprtnaf tlonPEAboststehe QndefatkiiBnn the apehavingthebesdiired, exposure

to elenents,,.and chem cal contagt,_environnment .of the installe late. In

cortain SRBBITIEHIS NoRensr RS TS e Bt datr it oPr AP uBeiBibAs ' Ubber
pl asti s yeditdkibtRst Oﬂi_?l’ekémm?éxﬁrﬂléiesis dbdu€ eplximm ebRIAAERhstherhe pl ate
includes |am nated materials such as woven gl ass, epoxy, and/or conposite

mat er i al sxemplaryanpteasyepivaem 12 menyaed 58 nsmedlick| Bheplatheaddsonaded
materials_are ex%@plaé¥ ?nd any. her suitable functional nmaterial may
used. [ 0GB 2 RELASHEABICAN g 1 exenpl ary vibration danpeni ng pl at e
102 is degeuidpeshe sHiGH iNBNe hot FArAsdSst then Sferml b Bhabies, KR ng kit

(not shown) for a punp. A punp, as utilized herein, includes any punp
havi ng akpoivhedgemidhe speswific essurpoalent whtheiplajesn atmveguapphgativra power t ake

of f having.a.driveshafi. and. beari ngs.. Ex | ary .and.non-limting prine
mover  exanRede HERIAL b e PR s AR B PRAOS Ta e Ad: Pl e Mot or
The i nt ephédsueO xS LNt oeNEinBAts, iah e BBl corBdct ke vedonatbhtiof RBe under st ood
in the a(t, i ncl udi ng at |l east a reci procatl ng pi ston engl ne, a rotary

n

engi ne, amgtaled plagiend neagione enfrodonsitsThee plaje an¢lodesielapenimmaepladt e 102
.0of a bearing shaft

i nclud h hol ized f. ||
(not " shorns's Eor bR PRl SpdPe Pafell Rl SRR PR g

n a prine nover to a

punp. ThenodieA? thelpldieindlaaédiesinatdlieerials Quheals Mevasglhd si zed
according to a desired fastener size for affixing the plate 102 to a

bul khead eperex, askldvnompdisetequaridisl ag esgamplaey plate includes a steel plate.

The described materials are exemplary, and any other suitable functional
material may used.

[00014] Referencing Fig. 1, an exemplary vibration dampening plate 102 1s
described, which may form a portion of a vibration dampening kit (not shown)
for a pump. A pump, as utilized herein, includes any pump having a prime
mover (power source) that drives the pump with a power take off having a
driveshaft and bearings. Exemplary and non-limiting prime mover examples
include an internal combustion engine and an electric motor. The internal
combustion engine, if present, may be of any type understood in the art,
including at least a reciprocating piston engine, a rotary engine, and a turbine
engine.

[00015] The vibration dampening plate 102 includes a center shaft hole 108
sized to allow passage of a bearing shaft (not shown), or other shaft for
transferring power from a prime mover to a pump. The plate 102 further
includes a number of outer holes 104 sized according to a desired fastener size

for affixing the plate 102 to a bulkhead (not shown). The outer holes 104 are,



WO 2011/ 161654PCT/ 1B2011/ 052787 5 in one exanple, at least 12 nmin

di aneter, although any size of hole is contenplated herein. The exenplary
pl at e 102wvonoludess4ei ght outer hol es 104. [00016] The plparaBidoizigl udes a
nunber of center holes 106 that are sfructured to all ow passage of
fasteners therethrough, the fasteners coupling a bearing flange (not shown)
to the bul khead. The center holes 106 are positioned to align with the

hol es of the bearing flange to facilitate coupling the bearing flange to

t he bul khead with the plate 102 interposed between the bul khead and the
bearing flange. The bearing flange nmay be a portion of a flange-wedge
assenbly as understood in the art. [00017] The plate 102 further includes a

t hi cknessn 340 £8MPH, 84 160t P0oMind eh ias8dtes! AthAIUNy Size W BERtsON danpeni ng
and structural suegort: An exenplary plate 102 1s about 12 mmthick. In
certain eobpdimeradsherehs Phapxbaplamrgaty 10dintleds aghkyuiel hejelr Hid.i c

punpi ng r. nal t ho ny,.skze pu hayi ng skgni fi t .vibration in the
e o BofE e gLl e A e RYRbe B b0 R Ol tE R 2’ e 6
be_t ween LZ-urrnaado 2o & galos e ot e TRk AltRE 8T, €ha fas%bﬁél@%hpﬁhg a
t hi ckness value 110 may be greater or |less than the described range for a

parti cul deazpglflangei(ont shoooig]thabudkeersl. AFpe vemheathiotas ¥npreni ng kit nmay

further include nunber. of . f ast ener, f a size select. according to the
out er - horBe g T RSB ki BRL SR Re Bea ik il do TR GT0RRERE e con may
not havethobesgrihd flahge R kkbBark{daatwizhane pldterioatihashasd bofwdeasihener s

t hrough the outer holes 104. Accordingly, the inclusion of the fasteners

for the bulldrecadmnekthicamingflange.pThe beanngiftagigeimay bs atpratioapfa
installa?ﬁon of(f 102. .l n,ce ﬁlin enbodi nents, a second set of

Sl L5 ELAS 197, i rent s, 2 second se
f ast ener & 8P THECATRTEP hdT BRATHEGEY B Povi ded with the vibration

danpeni ngotmjmi]] THRIpI8¥AIT2 furthbeTRIMS Ptiatendd2 10Sse¥tdd tdheKidOa T gi nal
fasteners with the pu assenbly for coupling through the bearing fl ange

and bul kkelgdtedemoent plevibrdtion flempeyinomed totchiabenpreert. tHr ough the plate
102. Aot 0 SELILD FIDRLTBLE: HISATE R A Gt aberer
2011/ 16169464 4:BRAAAILRDEEIV of hydraulic pumping power, although any size

pump having significant vibration in the driveline 1s contemplated herein.

Thickness values 110 for the plate between 12 mm and 50 mm are also

contemplated herein, although the thickness value 110 may be greater or less

than the described range for a particular application.

[00018] An exemplary vibration dampening kit may further include a number

of fasteners of a size selected according to the outer holes 104. A pump

assembly without the plate 102 provided thereon may not have holes in the

bulkhead (not shown) for attachment of fasteners through the outer holes 104.

Accordingly, the inclusion of the fasteners for the outer holes 104 with the

plate 102 facilitates the rapid installation of the plate 102. In certain

embodiments, a second set of fasteners for the center holes 106 may be

provided with the vibration dampening kit. For example, where the plate 102

1s very thick, original fasteners with the pump assembly for coupling through

the bearing flange and bulkhead may not be sufficiently long for attachment

through the plate 102. Accordingly, in certain embodiments, the inclusion of

the fasteners for the center holes 106 may further facilitate the rapid



6 installation of the plate 102. Any of the described elenents of a

vi bration danpening kit are exenplary and non-limting. [00019] Referencing
Fig. 2, amoeramph@ty system 200 is shown including a priPcgARDIMED5238Me 206,
a punp-side 204, and a nechani cal coupling therebetween. The system 200
includes a PTO-driven punp including the prine-nover side 206 and the
punp-si de 204, a bul khead 202 i nterposed between the prinme-nover side 206
and the punp-side 204, where the bul khead i ncludes an opening to all ow
passage of a bearing shaft 210 therethrough. The system 200 includes a

vi bration danpening plate 102 having a thickness of at least 12 nm where
the vibration danpening plate 102 is interposed between a punp-side bearing

fl ange 208stqMafloRlol BB PRYEM0S] dhybsrahbRbséliBalBledddhts 3NE vikyatRul khead 202.
The system 200 of Fig. 2 includes the plate 102 positioned between the

punp- si ddabammimg kitl amgeer@amnand hentuhitiead 202. [ 00020] The syst em 200

furth i th - si,de b i fl |l ed to the. bul khead 202
thr ough (D80 erigsPeRien 2ot EREmBUGYI gt 2000s°Boun B35TES Coupl ed to
the bul kpgao 20 catiddm0 @RS il b, il Kngasl A0 codging hat the bear i ng

shaft 210 can pass therethrough. The system 200 includes the bearing shaft
210 ext ehbé¢negetweanughhe Resteperlhmncludasie PRO-&heer prom inchedipgbhat i on

danpeni n | ate 102 beari ng fl ange 08, 8. X | ary system 200
el udes PERE bR RA TR AE I B phETEe 20 R ReP TR ST ecteq
from woveatgtasthe SRA%Ymoder ddk 20686 d MM Ab-siddBPE whdleahbiulkidhE! astic
material, and/or a conposite material. Another exenplary systemincludes

t he vi br an¢lodedampeeaiimg toladlos nasaga vl adearmgrsdratihihbeherethiookbs Thssi t i oned
around the outside of .the plat.e 102, where,th i,bratiaon.d eni pl ate
105 TS conmruhedhdbadif ladlit st R RIS B A RS EOR, Pe ™ e o
number oflei@19Smnd) Witirk RBE vebr@Bidhalam saisihe Pl 201 0Nl HelepotdiEbdtaaleaner each
including a bolt, washer, and | ocknut. [00021] Yet another exenplary system

i ncl udes Puhe-viderhepirons Brrgse?ither pibatree-novehavdenkpagingileree8dss,atdween 12 M

and 50 N.8Xe YmSystem i S 3.C anj;on fla 212. 220 coupl ed

fo a dri vhe RUPHAEL DR 8505 A 0tI5%, 716G RRAT e b d 167 68351988 e &

the syst peiwéh tHCHuEPSside Bagringd Blan2d£08fandl tHedAEkhBadrRDREL WeEn t he

conmpani on flang§1212, 220 and the punp-side bearln% fl ange 208 and/or the
ear

pri me- moVQ02] ddetratd 0P| tupder 20gudes the pump-side 1ng flange coupled
to the bulkhead 202 through the plate 102. Each of the bearing flanges 208,
218 are coupled to the bulkhead 202 at the opening in the bulkhead 202, such
that the bearing shaft 210 can pass therethrough. The system 200 includes
the bearing shaft 210 extending through the opening in the bulkhead 202, the
vibration dampening plate 102, and bearing flanges 208, 218. An exemplary
system 200 includes the vibration dampening plate 102 including a material
selected from woven glass, epoxy, a laminated material, rubber, plastic, an
elastic material, and/or a composite material. Another exemplary system
includes the vibration dampening plate 102 having a first number of holes
positioned around the outside of the plate 102, where the vibration dampening
plate 102 1s coupled to the bulkhead 202 by fasteners extending through the
first number of holes. A further exemplary system 200 includes the fastener
each including a bolt, washer, and locknut.
[00021] Yet another exemplary system includes the vibration dampening plate
102 having a thickness between 12 mm and 50 mm. An exemplary system

includes a companion flange 212, 220 coupled to a driveshaft flange 214, 222,



[ 00022] Exenplary procedures to reduce vibration in a power take-off system
of a punp are described. QOperations described are understood to be
exenpl ar ywontby/16a6%d oper ati ons may be conbi ned or divi dedT/iBzodi/eztded or
renoved, as well as re-ordered in whofe or part, unless stated explicitly
to the contrary herein. [00023] A first exenplary procedure to assenble a
vi bration reduction plate between a bul khead and a bearing flange of a punp
engine is described follow ng. The procedure includes an operation to place
a 1l/2" (12.5 nm plate onto the bul khead, and to align a set of four center
hol es on the plate to correspondi ng holes on the bul khead. The procedure
further includes an operation to use a center punch and mark outer holes
(for exaRpl®e tBE 9PteRULEN iPh@S)a b8p RE6SAUDSSOMERRLYS GithIHceReéhERiIgh the

bul khead to secure the plate to the bul khead. The procedure further

i ncl udes campepwmaflinge 2b2,12200mrel theeppptade hearing flasge 208 BnglUor theo. 7 nm)
sized drill-bit to driJl the,hole n the bul khead. The size of the holes
and t he EFF??PH?FrﬁF%”§@FEE¥%ﬁn%%g%gding to the fasteners to be utilized to

secur et NEOEIAERnNatBrdefikhead redhite GHRARbARLY AR KE-ofNSGistklas an
operation to check the prinme-nover side of bul khead to ensure that the
drill biof hasinep eredesggded. Spayations dhecrdrdd aiengnderhiwodte tglexempdaeedur e

further inglud tiqn t t he pl at he bul khead by first
i ght oni 855 A0ncweratei Bgia e Bhed ot dinded Eifatfed 0TrSERE Mhel ude
bolts, phkallMyastRicsed andHoRCKkNYASR; uiltys Qtdied ckpREER tagheRbAGM - hat

includes a device to avoid backout of the fasteners is contenplated herein.
The procddugs. further includes placing a wedge and the bearing flange on

t he pl at securing the bearing flange,and dge to.the bul khead by
enf oo TR R0 A REHRhrE S PRRRO RS b RRr R s SE  poR b o e o e
prOcedur@eﬁ#&ﬁh@buﬂﬂ&b@@ﬁﬁi@%e@ﬂ%ﬁ&kﬁ@@cﬁ%lhﬂﬁﬁ%ﬁgﬁﬁiSQR%@M@e@n the bearing
flange on the prine-nover side, thereby allow n

a W
2011/ 16168krang1 Bleinyoosdp@ainglusea pinmpesaiasn toaksie gzt ket-emhmd iftet o be
adj usted. _Theg exenpl ary cedure further in des an. operation to adjust
onlp SEPTREGEN RLP ZULE s BR kB RS O kPR

I
the beari’'ng s S orme etwe ani on fl ange
and the beatkpehdihgahgRsah BRONUIEhEL] - The Hrocedurt StrthaP iketa®eLsm a punp- si de
conmpani on flange and bearing flange, and a second gap between a prine-nover

si de conpReFaseIf toairsea egnbebPanchgnfl mageouten hodes Gomesarhplgi easht sutarhe

operatio Q, adj ust, t he si.kincl ydes pr.vi di each, gap o be, at | east
about 5 MACHREbE Pt BAP e RELUSBRGRI K PRY LA ERE O REeflaenr ng
flange t ehé bylithedberid pobcsdafe furtie? iptlaees anvperiting té Remeesmani on flanges
onto the bearing shaft and t|8hten|ng set screws on the conpani on fl anges,

and ti ghpdatengnd e uge p2/GhdALDS meisizecdrPdnt endnildhgdwlesmeths der of
tighteni pa;GEIRONRNL &1 3¢ Q%{:hél'eg‘ahh’%%e a2l -bﬁ%eorﬂeg%d“& BhaikzqBL ROl ng the
conponent’'s 1§ con errpIZate erern. ‘In-certaln enbo IITEI’I%S, OofRe or "both

conpani ofiadtbaages rreilizghioaredrd thd hlat drtb tBs balklsead. tThe'éddmplatt mm bolts
tightened to a torque of about 32 ft-Ibs (43 nm. [00025] A second

exenpl ar Prefedese irdudes yespeiabiog togtherk she pringympver Brdgtdf drvlldaeaseisi ng ki t
on a pu e l.anynphocedur e ingl 0 t] - ple a
purp ar SRS o R gL TS, BN MRS O RETAL, Ol Brctipfiols

de- coupl précedun® feitler hrdddditard bpaaeiohrtomeaueuihehtath toternailkheadul khead is
i nt erposed between a prinme-nover side and a punp-side of a PTO-driven punp.

'é'he pr oc &gl Eghignim fasterargdbsough Biserwer baleso hivenenlpss E24eRq1Br at | on
an- oper ath Ot GO 0F TR gP L Fn R AL B Ehcal ol PGred i L & Tri et fhanber of

hol es i nifdledyd hidaticono dasideickgupbiitiee fakhmeps Gcadus e platetl hefeinnCludes an

operation to couple the vibration danpening_plate to a punp-side of the
bul khead Ppgeduge fijther meludss plagingrfevsdgnpbdghe breripg fomggemdde of hol es.

The exe ry : ! rat i pl e the
punp-sigghggé?ﬁﬁggﬁﬂéﬁggLfg&Pﬁggg?ﬁéggﬁgﬁaggﬁggﬁﬁ%gﬁﬁk%%%pﬁfth t he second
set of fagheatihg fhfteaughtlirbagh ehe felrdented hélgs.of center hol es.

[00024] The exemplary procedure further includes an operation to loosen set

screws on the bearing flange on the prime-mover side, thereby allowing a



[ 00026] A further exenplary procedure includes an operation to | oosen set
screws on a prine-nover side bearing flange, and an operation to adjust a
WO 2011/ 0OBBUPAETE5AB2011/ 052787 9 beari ng shaft to provipdenrmfii/nRusgap

bet ween the punp-side bearing flange &nd the conpanion flange, and to
provi de a second gap between the prine-nover side bearing flange and a
prime- nover side conpanion flange. In certain enbodinents, the first and
second gap are provided, each with a gap of at |least 5 mm each. [00027] A
third exenplary procedure is described herein. The exenpl ary procedure

i ncl udes an operation to secure a punp, including performng a |ock out/tag
out or other securing operation. The procedure further includes an

oper at i OpehAnk MRS A TR tHRfreIRbhiSh $6BH LING:tAd.dThy @sBaflafy feegedgl a punp
driveshaft froma conpanion flange coupling a bearing shaft to the
dr i veshafurtheampdudenar gpenpitmnytosstiugf thedidagingeshalt sechatlrtiagahef t 1 ange

of a pu dri gbaft roma co ni on fh% g i ncl udes four g{l&" bolts. The
or ocedur 7] B GeRdhEFRRbaR b DR aEY BRO AT Pertive hiie sty a vedge
and bear i Bga Firangsey botva Eﬂﬁﬁﬂsiﬁ@ cBmPHAR Sfl88zOhnd B@alﬁ}dgllﬂaﬁh%@,dan&xe”m ary

bolts securing a wedge and bearing flange include four bolts. The
procedur @ gegendgap batyeates bameprrvar istle compayoee flasge agdrimagingn t he

i on fl ,_and t t ion fil f .a.beari haft .
e’ oper demsh 18 cr Bt ERPRER s oA g a0 ALy Re GAB- FEHPRS! ng a onaf i
pul ler. [P9QA8]e dtd @xLIhaAY]1REPERSIM B il Teprobsdidescladegperation to

| oosen set screws on the bearing flange, and to renove the wedge and
beari ng tighhgmngsetatyeys orheaghr rpathg Bangg thibx thebpadng shaftoptr nlacen t o

position.a vi.bration danmpenjn | at.e .on.the bulkhead,..aljgnin set of
ent er  ndfeedligk i APE T B G R R n keGP uBhLEBHP A he vedge
and bear isp@wd angRs cothaibAERAEES, 41l tiBBfering khelasivarhaperathon to mark on
t he bul khead positions where outer holes are provided on the plate. The

pr ocedur éompehisdedangeso paragnden of bisbioRe chepengitas giogelipitingeanshl khead to
ensure drill. glearanee andcon. operation Lo dreillahol s al phe. mRrked
| ocati on&™ 8P T HE BT KRead: %he.6 ogga%rg P HETOdEs 2En d%gratloﬁ 18 secure
the pl at enfpdiRentyy bKQ@ﬁBoﬁycdeﬁiﬁﬁﬁlﬂkﬁlge@%&@ RihSehdd QUGR diCehdfRr hol es
and the drilled holes on the bul khead.

with 7/16” (11 mm) bolts tightened to a torque of about 32 ft-lbs (43 nm).

[00025] A second exemplary procedure 1s described for installing a vibration

dampening kit on a pump. The exemplary procedure includes an operation to

de-couple a pump driveshaft flange from a companion flange, and an operation

to de-couple a pump-side bearing flange from a bulkhead, where the bulkhead

1s interposed between a prime-mover side and a pump-side of a PTO-driven

pump. The procedure further includes an operation to interpose a vibration

dampening plate between the pump-side bearing flange and the bulkhead, and

an operation to drill holes in the bulkhead aligned with a first number of holes

1n the vibration dampening plate. The procedure further includes an operation

to couple the vibration dampening plate to a pump-side of the bulkhead with a

first set of fasteners through the first number of holes. The exemplary

procedure further includes an operation to couple the pump-side bearing

flange to the vibration dampening plate with the second set of fasteners

through the second plurality of center holes.

[00026] A further exemplary procedure includes an operation to loosen set

screws on a prime-mover side bearing flange, and an operation to adjust a



WO 2011/ 161654PCT/ 1B2011/ 052787 10 [00029] The exenplary procedure further
i ncl udes an operation to secure the bearing flange to the bul khead through
t he pl at ewof2ori/exe@apl e by securing the wedge and beari ngcfrthiarge0i2est he

bul khead by tightening fasteners throfigh the center holes of the plate. The
exenpl ary procedure further includes |oosening set screws on a bearing

fl ange on the engi ne side of the bul khead, and adjusting the bearing shaft
to provide a m ninmum gap on each side of the bearing flanges to the
correspondi ng conpani on flanges. The procedure further includes an
operation to tighten the set screws on each bearing flange to fix the
bearing shaft into position, and an operation to position to the punp-side
conpani oReh#aRGRatNtotIeviRA fiRd Shpidtwab th PRLENRReBSTRVBae 4P
conpani on flange. The exenpl ary procedure further includes an operation to
coupl e t hke pempasiogelangganiddn virbadge segontgap lepwetmthalpiyesimaier  An
exenplar%kgﬂgfli@g of the,conpanion flaqge to the driveshaft i.ncludes four
7/ 16" boFt¥ RegHEhades 8h%3 FYTFBRoO%E $dF UBPape geThe (§F¥Bdi ng

descri pt ie@ibodaseREE PhOFieOME S Whh FahefreRBGRlefl Ce KANRitBNDSL FBM Raster sons
skilled in the art and technol ogy to which this disclosure pertains wll
appr eci abentheachal t erati ons and changes in the described structures and

nmet hods rali.on can be practjced w thqut, meani ully departing from

the or 1 nar a7 EHPL sSHRo B BRPEAEER thadt i (REZ8) aPhErsEmRE®! or egol ng

descri pt ipPdceslngsl ikl agds HE op&adicAStoRRELA Aplth)Rhilublthd P&fRBReSLloek UCt Ur es

descri bed and shown in the acconpanyin dramﬁngs, but rather should be read
)

as consi suttag it or ethdr sascwuppoperaton. t Hee pesickdwienigirtheri insludghiash are to
have their fulle and faire 00 evi nt fromthe

| t t._scope. .[0 1 i
e oo Bharatar e R e S o RS b A R R bl i ne o ¢ he
present idm«eBhaf®frcth @ @HPB1TPH Aatde chPPSLh bRAriexamaptythealrivishabodi ment s
is a kit including a vibration danpeni ng plate having a thickness of at

| east 3 iapga. Hir stemplabe selod! Indisesecpoogta dneeshatollange plea purdl de of the

DLt SIS P AR RRR P AL et 0, 2

beari ng ange e . r uges™a S ers having a
f ast ener fgither GG &SP GhAGtiod tohenfdveHoltrwaberingfa W&lge and bearing

2011/ 161654PCT/ 1B2011/ 052787 11
flange to a bulkhead on a pump side of the bulk head. Exemplary bolts
securing a wedge and bearing flange include four %” bolts. The procedure
further includes an operation to loosen set screws on the companion flange,
and to remove the companion flange from a bearing shaft. The operation to
remove the companion flange may include utilizing a shaft puller.
[00028] The exemplary procedure further includes an operation to loosen set
screws on the bearing flange, and to remove the wedge and bearing flange
assembly. The procedure further includes an operation to position a vibration
dampening plate on the bulkhead, aligning a set of center holes on the plate to
holes on the bulkhead that secured the wedge and bearing flange. The
procedure further includes an operation to mark on the bulkhead positions
where outer holes are provided on the plate. The procedure includes an
operation to check the engine side of the bulkhead to ensure drill clearance,
and an operation to drill holes at the marked locations on the bulkhead. The
procedure includes an operation to secure the plate to the bulkhead by

tightening fasteners through the outer holes and the drilled holes on the
bulkhead.



hol es positioned around the outside of the plate, the first set of
fasteners further conprising a nunber of fasteners at |east equal to the
first numveroofichekes positioned around the outside of trhenptat/es27§he
exenplary kit includes the vibration ®anpeni ng plate having a thickness
between 12 nmand 50 mm In certain enbodi nents, the first number of holes
i ncl udes ei ght holes, and the second nunber of hol es includes four holes.
Anot her exenplary kit includes the vibration danpening plate formed from
woven gl ass, epoxy, a lam nated material, rubber, plastic, an elastic
material, and/or a conposite material. [00033] Another exenplary set of
enbodi nents includes a nethod for using a kit fromthe descri bed set of
exenpl ar yc @ﬁ@gmm&%mr}t PRockittire THENEXRIRIREYnBYReHoh RS Lbdae tHe- coupl i ng
a punp driveshaft flange froma conpanion flange and de-coupling a

punp- si déepaaeiflaggeitanhe binldmaal thobkile tla platerfor ehemipld kheewiring thit er posed
between a_ prinme-nover side and,a -side, of .a PTQ driven pu The net hod
"hol ues Tk pgaRe e S E Rt R RRRELRS 4y Poink Tt REEn I BHERR (RE- 5! e
bear i ng thanghorichiithe gtk MBadexenslasy bkddeadrdalieRed ihotiteshubddhead al i gned
with the first nunber of holes. The exenplary nethod includes coupling the
vi br at i oseldsarperiong pearieg floange pnripe sindmegdide hbthbilkdaddwind the first set

of fasteners.through the fir lurality. of holes, and, coupli t he

b i dacBEE e T e Puie T RuRbaRs kG ALK he second
set of fashARERnRE 8 ehe tdi®esiRMmANEL BddpahiohYflaigeseMiRIpBeédEe [ 00034] In
certain enbodi nents, the nmethod further includes |oosening set screws on a

pri me- noderther teclpdes amgpénagiogeto taghtendhaset sgewsvearachdeshaiztflangepr ovi de a

first gap_ bet n_the pump-side bearing flange,.and the, .co ion flange,
Lnd s ofa B ERRaLNG BUFPRIS SF-ER 0 Al ftiagaR o hiSHPETRE Pfknlp-

pri me- ND%RYe @intlearhONPRMEE dnfthan@arinkhabl Sivd diettdapst Riews oA the exenpl ary
enbodi ment, at least 5 nm gaps. [00035] Yet another exenplary set of

enbodi nesemppsicn Byrgent haexerblgy 2rPrOuge ifvethep urpudes/amgperasionme- nover

side and a punmp-side. The system i-ncl udes, a _bul khead i nterposed between the
e e R PETRE D s o R R G 5 Tl i NS G W REROE) 05 o ae.
Wi th t he cheihibhagtoauhp@f dife ORAPARGntNETRI 13- thERive¥BARMERELYEQS a

vibration danpening plate having a thickness of at least 12 mm with the
vi br at i o/ Harmetisitightphed éo BAtePpodderaist ween t he bul khead and either the
punp-sid i fl ange t he .prinmeynmover side; beari fl ange. The

bump- ot o BERH S pelHBe bl IR bHRY Bre 2hi& BEAH A pealgEome Coupt e

to the buhksaadents. Paes@pekiine] iMthderthindkientolodieo sisélethikncl udes a
beari ng shaft extending through the ogening,in t he bul khead, through the
vi brat i ofigieryenbagaprave] anpeecidteshghaltheatinnenngd chansesinibef | ange or t he

Gt onds. PRPATR BorR banrrd S Rand BEorEghbRar IR e bk fSIBME menis, the

syst em i mgdaidastull Redepabtiat ifesin dpepeniciite Pdad Scopeisighivagmpliehtisheel , woven
gl ass, epoxy, a lam nated material, rubber, plastic, an elastic material,
and/ or aZfcevmserglyethrafospgang descrertitamshoddivdibeared asmestammeanly o

danpeni n i (I er_ of I i tE i t he
ot de SpOPRie AFLHAER: Beld iRt BRI Pl IR ERRERRARLRRREINE Yo he
bul khead rphdradbaiebs rexd gncimisteht audhahd s kuppért Fowrties followhed es. The

cxerplarY, a5t eers, Sach Anchue, D011 tesher, and Focknu.
[00031] As 1s evident from the figures and text presented above, a variety of
embodiments according to the present invention are contemplated.
[00032] An exemplary set of embodiments 1s a kit including a vibration
dampening plate having a thickness of at least 3 mm, a first number of holes
positioned around the outside of the plate, and second number of center holes

positioned to interface with a bearing flange. The kit further includes a first

set of fasteners having a fastener size corresponding to the first number of



[ 00037] An exenplary systemincludes the vibration danpening plate having a
t hi ckness between 12 mmand 50 mm I n certain enbodi nents, the system

i ncl udes woconpanisan fl ange coupled to a driveshaft fl arge/Bzndoi2igr system
further includes a gap of at |east 5 ¥m between the conpani on fl ange and
the bearing flange coupled to the plate. In certain enbodi nents, the
PTO-driven punp is capable of delivering at |east 10 kWand/or at |east 150
kW of hydraulic punping power. [00038] Wiile the invention has been
illustrated and described in detail in the drawi ngs and foregoing
description, the sane is to be considered as illustrative and not
restrictive in character, it being understood that only certain exenplary

embodi membshfidiRINSRAWThavdtas of tiRedlaafdhlfakt 8kt ofdhareaess and
nodi fications that come within the spirit of the inventions are desired to

WO 2011/ fetbsn pamptiBaea hosdes pf {stbrensrajtleastertiual to shwflirst membelefr st ood
that while the use of wor such .gs ef er abl pref erably. .preferred or
more prbgldapstiil i R g5adR pP B BleR0n e MR aR ot RIS F oarur e
so descr itRedivrayioRflaichiAe pldtdRingd b tARABLEEhESFMBI2 Ah aBE Fee@ssary and
enmbodi nent s Iacklgget he sanme may be contenplated as within the scope of the

i nvent i odn cetfeis embedinaenig, thed firddapberne hulled meludesteiglet hows, and theadi ng
the clains, it is,intended.tha en rds, sych as "a," "an,"”."at | east
one, - or g nyBpeBHERHES indlhed D8R RO DNEHEY BerpBlary il ingodts | TRt che
cl ai m t o tRakIbrafienida@pdiiheptate Fefhbd €@inh Wovbale®shst Opdie adanfinaded i n the
claim Wen the | anguage "at | east a portion" and/or "a portion" is used

t he it emmeatariahoiubber,lpeie, iasrelasids oratenal, endiarer ¢arapesitd masersdeci fical |y

stated t ontrary. A nunb i scl osed. herein shoul d.be construed to
an appr g AR HE diesalerd SIPG AR hRRES SRy BROHLG Ry SRR [ oot |
is used ikix @6ECTHdRBribBE s S m 198088 bofimid g loMRekitnong: of the
description in the present application should be read as inplying that any

par ti cul gremplarerinethodapclugies dgrrotibbngiaspwmp ek seshpll flagigerfsem anhi ch nust be

i ncluded in the Ctbai m S@\Ee'zc TI—E S%@%lq:ic@%reE'}q—rllzDﬂSUB‘]ﬁr% MATTER | S

DEFI NED E&RP2BY ALT B CHAM V! I1\17br8(§ver, Hote dPet Hest?cl ains are

i nt ended blubkhdiQ kthep@tRgbaldhesiX s OhteBfodddBethdetl Al B9S etNEy@*A&E an@adS
"means for" are followed by a participle. The clains as filed are intended

to be aspeonppreleersi VEOabriyaseipive, ThmameNo & utsjedas 1ntarpesingshient ent i onal |y
rel i nqui ) %%tio%eﬂn(fﬁérﬁgg p(f?lite%be%\r)v%(e)rq %He pump-side bearing flange and the
bulkhead, and drilling holes in the bulkhead aligned with the first number of
holes. The exemplary method includes coupling the vibration dampening plate
to a pump-side of the bulkhead with the first set of fasteners through the first
plurality of holes, and coupling the pump-side bearing flange to the vibration
dampening plate with the second set of fasteners through the second plurality
of center holes.

[00034] In certain embodiments, the method further includes loosening set
screws on a prime-mover side bearing flange, and adjusting a bearing shaft to
provide a first gap between the pump-side bearing flange and the companion
flange, and a second gap between the prime-mover side bearing flange and a
prime-mover side companion flange. The provided gaps are, in an exemplary
embodiment, at least 5 mm gaps.

[00035] Yet another exemplary set of embodiments 1s a system including a

PTO-driven pump having a prime-mover side and a pump-side. The system

includes a bulkhead interposed between the prime-mover side and the pump-



WO 2011/ 161654PCT/ 1B2011/ 052787 14 What is claimed is: 1. AKkit,
conpri si ng: a vibration danpening plate conprising a thickness of at
| east 12 wonon/feigsgt plurality of holes positioned aroumrdTihziooigsde of
the plate, and second plurality of center holes positioned to interface
with a bearing flange; and a first set of fasteners conprising a
fastener size corresponding to the plurality of holes positioned around the
outside of the plate, the first set of fasteners further conprising a
nunber of fasteners at |east equal to the plurality of holes positioned
around the outside of the plate. 2. The kit of claiml1, wherein the
vi bration danpening plate further conprises a thickness between 12 mm and

50 MM  gide w1a1 tHdBulihea@haditg ane Ohing! thefBinl T2 teMBEIRKBEs hhe first

plurality of holes conprises eig hol es.
vibration dampening plate havmg a thickness of at least 12 mm, with the
vibration dampening plate interposed between the bulkhead and either the
pump-side bearing flange or the prime-mover side bearing flange. The pump-
side bearing flange or the prime-mover side bearing flange 1s coupled to the
bulkhead at the opening in the bulkhead. The system includes a bearing shaft
extending through the opening in the bulkhead, through the vibration
dampening plate, and through the pump-side bearing flange or the prime-
mover side bearing flange. The bearing shaft, in certain embodiments, extends
through both bearing flanges.
[00036] In certain embodiments, the system includes the vibration dampening
plate being made of steel, woven glass, epoxy, a laminated material, rubber,
plastic, an elastic material, and/or a composite material. In certain
embodiments, the vibration dampening plate includes a first number of holes
positioned around the outside of the plate, where the vibration dampening
plate 1s coupled to the bulkhead by fasteners extending through the first
number of holes. The exemplary fasteners each include a bolt, washer, and
locknut.
[00037] An exemplary system includes the vibration dampening plate having a
thickness between 12 mm and 50 mm. In certain embodiments, the system
includes a companion flange coupled to a driveshaft flange, and the system
further includes a gap of at least 5 mm between the companion flange and the
bearing flange coupled to the plate. In certain embodiments, the PTO-driven
pump 18 capable of delivering at least 10 kW and/or at least 150 kW of
hydraulic pumping power.
[00038] While the invention has been 1llustrated and described in detail in the
drawings and foregoing description, the same 1s to be considered as illustrative
and not restrictive in character, it being understood that only certain
exemplary embodiments have been shown and described and that all changes

and modifications that come within the spirit of the inventions are desired to



4. The kit of any one of clains 1 through 3, wherein the second plurality
of center holes conprises four holes. 5. The kit of any one of

cl ai mrs 1 wbnougisiess wherein the vibration danmpeni ng pl ateTapmpi/H=es’ at

| east one material selected fromthe Waterials consisting of: steel, woven
gl ass, epoxy, a lam nated material, rubber, plastic, an elastic material,
and a conposite material . 6. A nethod for using the kit of any one
of clainms 1 through 5, the nethod conprising: de-coupling a punp driveshaft
fl ange froma conpani on fl ange; de-coupling a punp-side bearing

fl ange from a bul khead, the bul khead i nterposed between a prine-nover side
and a punp-side of a PTO-driven punp; I nt erposing the vibration

danpeni ngeRlratRtdet MedBuldBe RUABrbsietRarhild tid af0sr RbsisthRhby khead;
drilling holes in the bul khead aligned with the first plurality of holes;
preferable, preferably, preferred or more preferred utilized in the description
above indicate that the feature so described may be more desirable, 1t
nonetheless may not be necessary and embodiments lacking the same may be
contemplated as within the scope of the invention, the scope being defined by
the claims that follow. In reading the claims, 1t 1s intended that when words

b2 N1

such as “a,” “an,” “at least one,” or “at least one portion” are used there 1s no
intention to limit the claim to only one item unless specifically stated to the
contrary in the claam. When the language “at least a portion” and/or “a
portion” 1s used the 1item can include a portion and/or the entire item unless
specifically stated to the contrary. Any number disclosed herein should be
construed to mean approximate, regardless of whether the word "about" or
"approximate" 1s used in describing the number.

[00039] Furthermore, none of the description in the present application should
be read as implying that any particular element, step, or function i1s an
essential element which must be included in the claim scope: THE SCOPE OF
PATENTED SUBJECT MATTER IS DEFINED ONLY BY THE ALLOWED
CLAIMS. Moreover, none of these claims are intended to invoke paragraph six
of 35 USC §112 unless the exact words “means for” are followed by a participle.

The claims as filed are intended to be as comprehensive as possible, and NO

subject matter 1s intentionally relinquished, dedicated, or abandoned
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What is claimed is:

1. A kit, comprising:

a vibration dampening plate comprising a center shaft hole, a thickness
of at least 12 mm, a first plurality of holes positioned around the outside of the
plate and positioned to interface with a bulkhead, and second plurality of
center holes positioned to interface with a bearing flange; and

a first set of fasteners comprising a fastener size corresponding to the
plurality of holes positioned around the outside of the plate, the first set of
fasteners further comprising a number of fasteners at least equal to the
plurality of holes positioned around the outside of the plate.

2. The kit of claim 1, wherein the vibration dampening plate further
comprises a thickness between 12 mm and 50 mm.

3. The kit of any one of claims 1 and 2, wherein the first plurality of
holes comprises eight holes.

4. The kit of any one of claims 1 through 3, wherein the second plurality
of center holes comprises four holes.

5. The kit of any one of claims 1 through 4, wherein the vibration
dampening plate comprises at least one material selected from the materials
consisting of: steel, woven glass, epoxy, a laminated material, rubber, plastic,
an elastic material, and a composite material.

6. A method for using the kit of any one of claims 1 through 5, the
method comprising:

de-coupling a pump driveshaft flange from a companion flange;

de-coupling a pump-side bearing flange from a bulkhead, the bulkhead
interposed between a prime-mover side and a pump-side of a PTO-driven
pump;

interposing the vibration dampening plate between the pump-side
bearing flange and the bulkhead;

drilling holes in the bulkhead aligned with the first plurality of holes;



15

coupling the vibration dampening plate to a pump-side of the bulkhead
with the first set of fasteners through the first plurality of holes; and

coupling the pump-side bearing flange to the vibration dampening plate
with the second set of fasteners through the second plurality of center holes.

7. The method of claim 6, further comprising loosening set screws on a
prime-mover side bearing flange, and adjusting a bearing shaft to provide a
first gap between the pump-side bearing flange and the companion flange, and
to provide a second gap between the prime-mover side bearing flange and a
prime-mover side companion flange.

8. The method of claim 7, wherein the providing the first gap and the
second gap comprises providing each gap of at least 5 mm.

9. A system, comprising:

a PTO-driven pump comprising a prime-mover side and a pump-side;

a bulkhead interposed between the prime-mover side and the pump-
side, the bulkhead having an opening therein;

a vibration dampening plate comprising a center shaft hole, a thickness
of at least 12 mm;

the vibration dampening plate interposed between one of a pump-side
bearing flange and a prime-mover side bearing flange, and the bulkhead;

the vibration dampening plate further comprising a first plurality of
holes positioned around the outside of the plate and positioned to interface
with the bulkhead, and second plurality of center holes positioned to interface
with the bearing flange;

the one of the pump-side bearing flange and the prime-mover side
bearing flange coupled to the bulkhead at the opening therein; and

a bearing shaft extending through the opening in the bulkhead, the
vibration dampening plate, the pump-side bearing flange, and the prime-
mover side bearing flange.

10. The system of claim 9, wherein the vibration dampening plate

comprises at least one material selected from the materials consisting of:
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steel, woven glass, epoxy, a laminated material, rubber, plastic, an elastic
material, and a composite material.

11. The system of any one of claims 9 and 10, wherein the vibration
dampening plate is coupled to the bulkhead by fasteners extending through
the first plurality of holes.

12. The system claim 11, wherein the fasteners each comprise a bolt,
washer, and locknut.

13. The system of any one of claims 9 through 12, wherein the vibration
dampening plate further comprises a thickness between 12 mm and 50 mm.

14. The system of any one of claims 9 through 13, further comprising a
companion flange coupled to a driveshaft flange, the system including a gap of
at least 5 mm between the companion flange and the one of the pump-side
bearing flange and the prime-mover side bearing flange.

15. The system of any one of claims 9 through 14, wherein the PTO-
driven pump is capable of delivering at least 10 kW of hydraulic pumping
power.

16. The system of any one of claims 9 through 14, wherein the PTO-
driven pump is capable of delivering at least 150 kW of hydraulic pumping

power.



