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METHOD AND APPARATUS FOR TREATI NG FLUI DS

. CROSS- REFERENCE TO RELATED APPLI CATI ON Thi s

application is a continuation-in-part of Application
No. 09/899, 467, which was 5 filed July 5, 2001.
BACKGROUND OF THE I NVENTION 1. Field of the Invention
The present invention relates to a nethod and
apparatus for treating fluids and, nore particularly,
but not by way of linmtation to an inproved quid

del i very SyMBTRED D A@Pmti‘ﬁ@?b 'ﬁ&A@me g
vortex nozzl e asse crlptlon

of the Related Art U. S Patent hb 4, 261 521 di scl oses
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spiral ﬁl)é/lout gach vort cen
“"f‘t‘lﬁt”f‘% e fuididepars fpm thistoridal seotipnghd ﬁﬂomeskemaaltysmxt folverd a

nos2ig exiQdks m&@&&flﬁguéé?&&éﬂ(thé phe- Thy?rbx%nﬂ)ﬁtﬁ]o%rthe tgroH%al shape

ccelerates. th irals out
jcpnical %@B‘t s ﬁ@“cé‘ Jbtheinside edge O'E thecope jsttangent ubfée eltsiddaithe
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C P PRt R st s tRom Gt pwbgé?éuwhp .
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i nsi id |ined,
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RSB b B BB U B W s

exits the wallstof the vertes tube ibdctaarbtes mdiail)gemnﬁg)a kdnewftluidi dne. The
hollow fluid cone from one vortex nozzle impacts with the hollow fluid cone from the other
vortex nozzle inside the housing, which forms a liquid lined, closed chamber. This closed
chamber develops a substantial vacuum due to the void caused by the centrifugal energy of
the vortex. The energy from the impact of the two hollow fluid cones in the presence of this
substantial vacuum effects changes to the fluid.

It is desirable and beneficial for the fluid to form a uniform and thin film, thus
exposing the maximum amount of the surface area of the fluid to the effect of the vortex

chamber. Additionally, this thin film of fluid becomes the interior liquid wall of the vortex
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It is desirable and beneficial for the fluid to forma
uniformand thin film thus exposing the maxi num
amount of the surface area of the fluid to the effect
of the vortex 35 chanber. Additionally, this thin
filmof fluid becomes the interior liquid wal | of the
vortex 2 reaction chamber. If the fluid is not
uniformy distributed down the walls of the tapered
vortex tube when it exits the nozzle, instabilities

re%Mtil)Jl f]’gﬁ%gj ‘i’tpthé iﬂu& ﬂ%oﬂ dmgﬂﬁy @erf)lﬁé&]do%ttﬁ\ew{ils o[E &g tapered
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vogtex fube wherdeexitythe gezzler ingghilities will deyelppinftheimgact pattern between

théjtvﬁ)tﬁokiléétléaaﬁg & iRefiBIBRIS MoV IS PrfoRRanst. A teSe ﬁ%éuilmﬁes in fluid

circular fluid cross-section entering
d'?%‘?"%ﬁ? prg inhgreptyhen onecstags with a S‘H%‘E’zcrré“lgrfblﬂda‘tf?séﬁ?ﬁleﬂ qngring
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a | the uniformfilmdevel opnent by allow ng
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lengésge%ly insteasepthe ﬁectlpmbbmes erhesedfictiofaMbrses lessan thenmpivo brecuy
wlfeh tHeGws 961%% fﬁﬂﬂ Joh&gexftlnfthg 9@&1&:? Solfi¥ 4l lggy qrhllﬁﬁéﬁp ngclency of

|n1t|n |C|ency he nozz
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muVieY 4daddl 16 the @eﬁgeteh@ of tﬁ@ﬂirdax B SthidRaied %Qort)l@alts&ﬁorl @e8nd
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degreases thgrofalipry oF 2 gwen indetdelecibhe 1ot at i onal speed for
a gU\&aRaterm Nets 4B€l9®33hddyano\‘.lheﬁnhﬁ&l¢o&6i tublto eactAdeslOrd 3liAMas

th ' t b h t | t
o St Sl P Tl e e PP R e DT
tubg$ fre ptOperb'asrzccil mdl pasltmed\mw to@aghaitirce dHOWosvER ropdriybiging akde
poﬁg&ﬂ@r of the Hnd G dfﬁ&q nQ&?e' tair?é}g grovg cl%ﬁlen&ﬁngn Ong ?1%%1 ﬁ%reiﬂﬁy

proper S Z1
detemriprethe G@QVW% @Eim‘@elptalﬁsras ﬂ@a{nrtfpfrtgbee:au imetrfea’rghan ¢han One
amBH@tea&:%'EH%f ully determne the relative sizes and
pl acenents as the vortex tube can interfere rather
t haficcortifghy thire derclangfelared forgn mpnrovedifiuig dplivenhostem fos a

traﬁs@&ﬁné £hdid mnéﬁﬁozae agsémw&eecith&elﬂ R .un\(,Fvad ﬂw&eﬁ%x—y
for Btgyrtlnp% Luid to a vortex nozzl e assenbly
SYSHgLRYE °§"?rts H%ﬂwﬁf?rpaveba mprgiugiferm flpghigknessmane m
mdm‘Mlﬁl \ei-téx fidz218 bf the VorRR AfletaSsetnbl] Theli@pid@éd Adid #1iv&Y §stem
i ndi vi dual vortex nozzl e

ni f
rup Ry e B PR BT o s e adehent o
wada&icomp!rs&ed%&teﬁlnr tesinigle@ntrypor thei tat@ism@oed d@sighppl i cat i on
Uﬂﬁ\ﬁé@? 431% in a less conplicated arrangenent
was accorrp Hed wth either the single entry or
t helnaenotiiame with thegpreder inyention, Suhpdararus@br tiefing ASMEIu@E al N
%'Sjsﬂ%ql %Ie %[ venti on, . an_appar at us
pur?%% b A tl?cntY& Plbel T ?x%fé\ﬁ)ﬁ nonl %osmoned in oppochP relrat?onlélhlp to
a second vortex nozzle and a manifold that dellvers a flow of fluid from the pump and to the
housing. The pump includes an inlet coupled with a fluid source and an outlet coupled with
the manifold. The pump resides on a pump support adapted to permit rearward and pivotal
movement of the pump. In addition, the pump may be oriented vertically to permit the
staging of pump impellers. A frame that supports the housing also supports the pump to

prevent loading of the pump by plumbing connecting the fluid source to the pump.
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punp, a housing including therein a first vortex
nozzl e positioned in opposed relationship to a second
vortex nozzle, and a manifold that delivers a flow of
fluid fromthe punp and to the 30 housi ng. The punp
includes an inlet coupled with a fluid source and an
outlet coupled with the manifold. The punp resides on
a punp support adapted to permt rearward and pivotal
novenment of the punp. In addlition, the punp nmay be

i ent ed t the stagin f. ,
el Bt fepd st NN by P 12 Aol g g o
fisstithpid flow andrsegdBuitl donAweimglﬁ tadianigold fnclulks ap iilg ch;pled

. C
Rﬁgx@?}gﬁ ?ﬁﬁgﬂﬁ@é !é:!&% efFSo ¥ {1&“ %.lp?ﬁgl\m&lshe u?lett Ezﬁ agtueﬂ% d1v1 ides the

figid fpydrdo thg irst flyj fow prc_swlw srcenddfluid floyt. The mandfold fothexirgluges a

f@ﬁ&aﬁdcoﬁ;blud &1 ttﬁel o 4G Qﬁ(ﬂé &ﬂblYng cE\tkﬁedTﬁ | o Ofide én%%J g)ﬂ&%by

r}lﬁ wth e outl

th? F Bhr wﬂék‘e feﬁf&a‘rpéag fi&f"ﬂ‘ﬁ‘tetq’?é"‘i%‘i’félﬁe firﬁatbm&m ,tanme;housmg

TieH rvdntboR stilh emhérhwmesfd RYonid RILEwWIchgIddits fﬁl% ﬂf)iﬁulv@dei Julmdsa&ﬁld
urther 1 ncludes a

coypfe GBI Ses Bl v o fie 6ot Share i shpogond coupling
faciblafel delignycaf tipl secbnd\ildidh flow o the hatsingl bow, whereby the

fi oulln tat del i ve

of " e BB}y il g SRS S R o RS paipnd il
thaftredeives the ieh‘md fluiddlowd ®lee hpusing dafiidesa fbsma\otylﬂpt dadivers thelfiest
fidid YW € tHi ﬂ,@{ voﬁggno@zlcc'ﬁﬁf? ﬁgt th€ ARPY Certgug B&Qllé RLE gef'sh utlcpthgrm% nand

second elb wher e g/ t he secon oW an
impaRtA Pfgon tP &Leuﬂwde therebygrasatipes ﬁrsblptatmeﬂls@ﬂ@n@nmilmydthc | ow

hoh@iné NEinEUkSdoR@ cavrPihdt W1 VEPRE S8od dHaidilRSto Fhelsbdofl vb
5§u6[1§}§e| ves the first fluid flow and a second et

e Sone e S repTYsS Ul isign el mprats 8Fpigion to the
ﬂld@ fliefed$ ciating b Sdcoirvtaiing fluddilowl ethi KRt sndisb@dnd {/Jrﬁ:k nodzAed

nozzl e such t he first -
5Pk S 3 polh Beglet e PRt o At e P B
withohasecom rotatingfipidf flowi cdcurs prédr edoakiter eha fluid grodh dnioudét of the
ho[xé?x?:%‘ti ng fluid flow Simlarly, the housing defines a
second cavity that delivers the second fluid flowto
t he Inseipethad of geating a 16d adfirst| verteurshzle sabsitidned mepposdd
rel!l‘ﬂfn&lﬁﬁ tcﬂa‘%%&:'n& v5rﬁ& E{)ﬁFeSAfﬂlr#l 'ﬂgld%@nﬂn@t ﬁ&da J %H&a@mg the

rotation to ereby crealnga

first ypEiey nogzle, lalm fbmi fremthe firss flaid flow isintét intadbmfirstaorterenozzle to
crédRadirf ot hg ﬂufd%whﬁﬂﬁhﬂbg a g&%hcﬂﬁun@ﬂ&v@ Is! u‘llét' gn?tll}-g

wher e i npi ngenent of first rotating

sugfpunging Fhs Sgceedomte* wﬁm aﬁ@ flpid fom the wnéél@mfbw indgt ingeythe

sedbiid l'orﬁzﬁ( nbﬁfé tb brdtéla feb St Bk l—ﬂuhaeﬁomp i“mﬁlﬁ}e the iR Rledifhg 11813
f treati first vortex nozzle

ﬂ°""s‘s B?Pé'?&‘f’ ?_‘m’é e FWWB‘GQ’&)‘?‘“ @‘P"ét“i acfﬁgﬁpb chamber- second

VOr Inexmékod 2l ﬁhanu?acfuhﬁ@i vértei inzzd 2axptddo provRE vaddhim 2
first vortex nozzle, and fluid

e P rhed Brough et Sersie e TOHES Fge ferigpos nozse
theved. (03w embof Heeonduit ispleed i aa¥ity'of the vOrftextnonge, bhd i fiffabt@iving
sea§lss ured|o¥ertheaper&ond fluid flowis inlet into a cavity
It is therefore an object of the present invention to provide an apparatus for treating
fluids with sound dampening qualities.
It is another object of the present invention to provide an apparatus for treating fluids

that is easy to service.
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surroundi ng the second vortex nozzle, and fluid from
the second fluid flowis inlet into the 25 second
vortex nozzle to create a second rotating fluid flow
Finally, the first rotating fluid flowis inpinged
with the second rotating fluid flowin a collision
chanber. In a nethod of manufacturing a vortex nozzle
adapted to provi de vacuum neasurenents, a conduit is
inserted through an aperturge in a housing having the
vortex nozzle therein. One end of the conduit is )
pl adeig furtherpbiegiafthy peasent ixen(igh todgovids an appargiyrfotreating fluids
thﬁﬁh(fre aﬁ:’t:lUﬂtyl thgspodéa Seddo alvsnéi@fbtdﬂ@ﬁjssé}ﬂlﬁ& the aperture.

i s. .ther an object of t pr esent |nvent|onto
pr O\ﬁt'Hé’q’é’t &Aﬁ‘fa‘iﬂ%wra% ﬂ*lrdcﬁg‘vwaéaﬂr}ﬁ& presentiinyentignoyl besoma
evildente thosgofepadiharyt skélkin thetart iirslighnoff thefollowingct of t he

?Pﬁﬁgﬁc I_o.pmg: e an apparatus for treating
B ui ds jt“ﬁeaig)ﬁlté easthRI(’\)ﬁélgrgw ce. 4 1t is further

obj diggureok is & perspertes e illustratingiagabited opancappatatusfor treating fluids.
APPE;Ffdd S -4 42 | &l It
trans%oérgt s aé‘?eﬁ) Cg% ng"ésflbort ef’t a:@idzﬁqggqlgzgﬂ AC%}%P %( 9
firgt ambodipsptext prapparatys for Extingfidadvant ages of the pr esent

| NV @dukeO s Wphrlial RREQEBionf Wil histiathn J‘\Qﬁt@x Qézero@b O@He}( nozzle
skill in the art jn |light of the llowing. 5
aspgsiopy

P Byd delprerpsys rﬁd—*f‘%lﬁ’l‘aeﬁ’it embodimaly 5 p e ct | ve
Vi eWigutd 4iS b E@dks-sagiodal VRWiiMBtratihg aFNiERAALYdem HAVing a vortex
Flgures 2-4 are perspective views

"‘ﬁ'zflfﬁsgf'&gﬂ‘%’degﬁﬁ’ﬁl d delivery system according to a
f i r Figueritioa perguattive viewillapging afluil debivery sys@iniab@rdidg b ds .

selcqnﬁlérrn Q Ten% o?anp?;%atniu%l for%rcgt‘? % tﬁﬁe tional view

ex mnozzl a vortex nozzle 10
assé& rang 1h@§lé@dew nluaratm&n ﬂluld é¢hvw systeny adcending ecosechind g
erﬁb%diﬂxefxwf% ggﬁgwg%rl higure 6 is a cross-sectional

view I | ust at| n deI ivery system having a -
vor Figpre %ﬁwpéwa@@érmmg aﬂa@sﬂewermptemmcwmrme sgeonds - g

enfRUIRRACI b Sppiia@¥Vior trbddsd figlid. ng @ fluid delivery system
accar di n%Fto a second. enbodi nent of an apparatus for

t r e5teried Vg a,frong view an peptigl gressgectign Hlustragiag g flaid) delivery system
aci;drdixu@toraaédoﬂ@e;abd‘dtmandofd@hpmﬁu fs it tmedeor di ng to a

sec ment of apparatus for treatin
£ T e 1D oS B PR R e bR oo poggrefes for

trediilg floidsy syst em accor di ng to a second enbodi nent of

an ?Pger% l?t uS’pe]; Oéctn% i il ¥ i l {J.J&]}JA 9(15;,'% §?’%§eﬁ%}{é%gll>a?qt% r ont

vi eWs'ly part Cross-
tregtiig floidsy syst em

Figure 13 is an elevation view illustrating an inlet side of a vortex nozzle body of a

vortex nozzle.

Figure 14 is a cross-sectional view illustrating a vortex nozzle body of a vortex
nozzle.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

As illustrated in Figures 1 and 2, a cabinet 50 of an apparatus 5 for treating fluids
according to a first embodiment includes a top cover 51, sidewalls 52 and 53, a front wall 59,
and a rear wall 54. The top cover 51 of the cabinet 50 is supported by the sidewalls 52 and
53, the front wall 59, and the rear wall 54, which in turn are supported and secured to a base
6a. The sidewalls 52 and 53, the front wall 59, and the rear wall 54 of the cabinet 50 are all
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20 according to a second enbodi rent of an apparatus
for treating fluids. Figure |1l and 12 are perspective
views illustrating a vortex nozzle of an apparatus for
treating fluids. Figure 12 is a perspective view
illustrating a vortex nozzle of the apparatus for
treating fluids. 25 Figure 13 is an el evation view
iIIustrating an inlet side of a vortex nozzle body of
vortex nozzle. Figure 14 is a cross-sectional view

II t le b of a vorte nozzl e.
subgeplilyify SRR R L e Rt ergosrav et Sead
554areialsb swtired togtble base ¢4 Fowr wedll supmd 523, 53b, 65 arUeSSd 2@ afidle Bbhs
sh%gngﬁ) aﬁafdﬁn thi;.] C e C Jéggt"’h&g t}Ie lecli%:g 3f t&%g waﬂigmﬁxrdo 53?%1]; Igh%tt
walj 39, aqd thegear walh b4 atmg The ad@vaas $24P, thealiont Gl 59T el thopar wall
54%&5&&0 ek wall sﬁd}bsxéscﬁb,' 556%55 Qma S5 Fal%%ntn@rg qu%JgD ‘élHtable means,

front wal

- suchyas p gEORVe %H.s'eh f‘Vﬁ‘“ﬁmff‘%‘Fn&?gé"@Wﬁa s eestbolinand e liked t o A

bask thi® &rst ditddBkede WRflofit wall BNFconstructeld %9&?10%@'95 ami%ob

nd th I h bi net 50 are all
thag ﬁ%‘?{‘b%{ﬁr'%’?{“?mﬁerﬁesug‘é‘h@ ﬁ@ ﬂgfffuecghgseﬁlswpeawg% %foeampgl.low

an Fanlet 60cant ars oplpt23tts pﬁSﬂ),rm@il&mBﬁty, thesidewali®sh @k1G3 adeSO
e upports 5b5a, 55b
coB B ool i BN srcR SR ne SBERE CiiD: Fohand b
Futtlreemerementgatiohslots 56 Ioéare'dgllfgumftlon may Isd iddudad b the Babirn$h to
%1'111 r abut .. -The |
allé@prgé\ﬁ%m&ﬁ&ﬂﬁ o% tp é&?rr%%? v@ﬁp a%gﬁblg@ 8k hg aragjrs 5 Vf\%rl |
tresfing fluide Qf icaursep othrePeNinies onaperiees maystie, be bhidedBahe @bidet 50

oréégasatsafohsow&ms%rwmr@e@xomehgap' e means, such as a
grogve and slot, riveting, fastening screws, nuts and

boI The top,gover;5 of fhp gabinet 39, t"ﬁl"é figst prapoditnant i sarpad atopiilee
sidéwMS 52 Wl 33, B0 frbR waN 58 lah i fhe @dr Wall SIGiEARS iuRie é@:ﬁns a0 as

.t hat t t hat
vl BRG0P P (054 5 1 e op
covien ledxtei@ls sabalansinllyquetpesdiculis from tpaaser edgeooiQie toﬁtd%xl SAlstiph
thag ‘E% inlﬁ%%gi’c oﬁéhe to%%o %p FPNS% On%ccti ﬁlgtgrSt 9 g&ra mg%lls zH)d 53,
thefrontwale\ot andtls rBeQ twalh 64l AdBbugh this fitshembudinent ilesahies afop oover
51 gc@'&&toﬁﬁe SSQJeWQf]sySZ%ﬁ@ gj %rﬁ%m Wil g@ercHFe rlt;ejx}'C 'akl@? df t%c catbmet

I net Eroper vent |
50, theseef opdinaryskilhinghanrt vell sesngnlize tifat gfe tqmvmhpélanwe&dumd

to thd §RWallgsH dnldssl Sthe fgnt whHss §nd tﬂé R wADR g@ﬁne&{o or 81at t(l)xerz top

apertures nay al so be 1n¢luded on the cabi net

coved maydiet kesequird Jhallubyt instead sestatonthy sidawally S2nad 83, dtfe frame
walll$% bnd thOred\Rall AL GR ¥ Yinepd0.0f the cabinet 50, in this
i rAS §ou§513a|9§ 7%%21}red tlo ?hest’)ss%%; ?e%ld%;; v?'ghlrtx Ighe cabinet 50. The sound wall
57 in this first embodiment is constructed from two sections 57a and 57b that each contain a
semicircular gap such that, when secured together, an opening is formed to allow a pump
housing 7a for the pump assembly 7 of the apparatus 5 for treating fluids to pass through. In
addition, the front wall 59, the forward sections 52a and 53a, the sound wall 57, and the top
cover 51 in this first embodiment are constructed so as reduce or eliminate noise created by
fluid moving within a manifold 8 and a housing 9 of the apparatus 5 for treating fluids. The
front wall 59, the forward sections 52a, 53a, the sound wall 57, and the top cover 51 '

preferably do not include openings or apertures so as to reduce sound and are preferably
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sidewal I s 52 and 53, the front wall 59, and the rear
wal | 54 using any suitable neans, such as riveting,
friction, fastening screws, nuts and bolts, and the
like. Atop cover |lip 51 a of the top cover 51
extends substantially perpendicular fromthe outer
edges of the top cover 51 such that the inner side of
the top cover lip 5l1la contacts the outer side of the
sidewal s 52 and 53, 20 thg front wall 59, and the
rear wall 54. Although this first enbodi nent

copgtyugted plApatasialg of grg 'l&?ﬁ\r@fh materials ghat,phserbiog centain squad wrgh|ag

foqan, cofCanddhe 1IkBE front wall 59, and the rear wall 54 of

t he c i net 0, thogse, of ordi na ski | n th art
b 1S B Bt £ 3R b Foaer Yo esats s inpRigl  pump
as&&tblyﬂeﬂvmg ) plirhleh(mmdQW&inH 3 pldp moer ﬂB The p@mj hidusing Wad;ﬂthe

pum8 assemglis mcle%sa%n lBe i éc lch e%oﬁ?elg ?nne% S%n%wgf] g; 851? é%tirce

~ and amputlethid - Elnedamlabasmﬁlz 7amiy B@8np ¢aha;bl¢ otmltmpim flvad ﬂronS@ﬂutd

so éjthFolﬂ& e Qﬂpa}éﬁ}s I5 Eﬁndoﬁx tﬂlpﬁrs &ﬁ';emS % oL gas

secured t ase ba resides wt e ca
orscc!td Mleulsteiﬂv&vmkr undey pressyrigqdigas orjliqyid t&vbé&h%h thls fsvst
enfboflimbAtdetBeks b pamp Béé@nlﬁﬁﬁfok &mﬁerﬁléqfluﬁﬁ dthés%b,fsxhﬁﬁry%ﬁn i the

contain.a semcirg l such t when secured
artyvj|) grcpgize magy etb%frﬂ".% cjagd ?‘B‘Pﬁ‘ﬁ'&f ﬂeeaﬂsa F‘P°B\fbs Bregshivigsd gas
cahi@itysi Nng 7a for the punp assenbly 7 of the apparatus S

e TSR otlos B B3R Rur QRS e e Syt a8 o o

witidharesoarmebd wathk bisé pa esitg abheritsbdqpmeane\sech & Tivetings fastenifg r st

APRUS Rl G1 SOTF 1B SRR 0SSl AP
pumplassesbling, %lbﬁhqﬂmeépp@m& theinket 6hef the pump asepnfblyid dsa

supdf sheflmasnmrbce% mbﬁaxﬁ@doe@{hg @pg,s.tt kl@i‘ﬁl?%ﬁi tfxégi'ﬁ'ce 7ige
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The apparatds 5 for treating fluids includes a housing 9 having a vortex nozzle

assembly 10 disposed therein and a manifold 8 that fluidly connects the outlet 11 of the pump

A assembly 7 to the housing 9. The frame 6 supports the housing 9 via a support shelf 72 and a

brace 76. The frame 6 via the support shelf 72 and the brace 76 supports the housing 9 and
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The apparatus 5 for treating fluids includes a frane 6
and a punp support 70, both of which are nounted to

t he base 6a using any suitable nmeans, such as
riveting, fastening screws, nuts and bolts, and the
i ke. The punp support 70 supports the punp notor 7b
of the 15 punp assenbly 7, while the frane 6 supports
the inlet 60 of the punp assenbly 7 via a support
shelf 71a and a brace 71b. 7The franme 6 via the support

I f 7 b 71b ts th | et 60
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substaitialypemgendicular relative to the flow from the inlet 12. The flow divider 13 in this

first embodiment is “Y’ shaped to allow for a smoother transition of the fluid flow from the
inlet 12 into the first fluid flow and the second fluid flow. The flow divider 13 therefore
prevents the abrupt stopping and redirection of the fluid flow, thereby reducing the discharge
head pressure created by this type of redirection and further allowing for an increased

pressure into the two resulting fluid flows.
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or absorbing bushings 73 in order to prevent the
transfer of sound created by fluid flow from the
mani fold S and the housing 9 to the frame 6. In this
first enbodi ment, the bushings 73 are 10 sound
absor bi ng rubber pieces, with one piece having a bolt
shape and the other having a nut shape. A nut-shaped
piece is inserted between the brace 76 and the support
shelf 72 and aligned apertgures through the brace 76
and _t he sypport shelf 72. bal t - shaped piece is then
i ns é‘ﬁ"r’ g?jw #‘ﬁ?’&fd@ﬁ"’f‘l’?&‘s 5’&@? ?‘Q}“@ 13 nd by ftigtionr welding igfuep
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fluj I d d.fluid fl by ch I, he .
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coic, Sl orkinel b Setshe bl b SR BSER el
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fl : - j I | Wi
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pi Ng
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poSitisriel 88 akim ﬁ%n}?ﬁl S the frﬁdpl‘élfn?@\‘_ttﬁtq)opéfngt Jthat chhRfanites with the

redirection an urther allowi ng for an increase ‘
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the inles22- Thaputiet 27 Sporasiphe loanp BifiRda e soparorddelshesyrtFi d
using éll-kfovinpepirgy, Bin tHib firstldhbolindeat\thd dutle£Y31E SR EIbSWA thafl quickly

L ui ngW r%celveﬁ fron1t9e f|PM/dIVIFer 13 and
re 81'31(? g ﬂgl ow horizontally so as to reduce outlet pressure foss by preventing a
discharge head pressure in the bore 20 and the bore 24 while maintaining a flooded condition
within the bore 20 and the bore 24. Although the upward discharge design is desirable,
designs with other angles may also be used.

The vortex nozzle assembly 10 resides within the bore 20 and, in this first
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the first fluid flowto the flexible coupling 80. The
el bow 14 includes an el bow fitting 16 that 5 connects
to flexible coupling 80 by nmeans of a coupling bracket
82. Simlarly, the elbow 15 reverses the second fluid
flow received fromthe flow divider 13 and delivers
the second fluid flowto the flexible coupling 81.
The el bow 15 includes an el bow fitting 18 that
connects to flexible coupﬁing 81 by means of a
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36 e Pl G 34,8890 Fioltrlly GG o SRS e o e
9, while the paised poition 35 abhtis detérit 2§ tthereby rendering the vortex nozzle 27 exactly
placeable within the housing 9. The groove 36 receives a seal therein to fluidly seal the

nozzle body 29 and, thus, the vortex nozzle 27 within the housing 9.
The nozzle body 29 further includes ports 37-39 for introducing the first fluid flow
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9 enbodi nent, includes vortex nozzles 27 and 28,

whi ch are positioned within the bore 20 of the

housing 9 in opposed relationship to inpinge the first

fluid flowwith the second fluid flow, thereby

treating the flowmng fluid. The vortex nozzle 27

inserts into the bore 20 until it abuts the detent

25, and the end cap 86 attaches to the cylinder 88
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9, while the raised portion 35 abuts detent 25,
thereby rendering the vortex nozzle 27 exactly

pl aceabl e within the housing 9. The groove 36 receives
a seal therein to fluidly seal the nozzle body 29
and, thus, the vortex nozzle 27 within the housing 9.
The nozzl e body 29 further includes ports 37-3 9 for
introducing the first fluid flowto into the tapered
passageway 31 of the vorteM nozzle 27. In this first
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rotating flirid flowv that treveBowmthk tagered ;aas:tagwy 3haed edRts anigt Sdess.

T e T
tap@?favesagw 3bnihisgansergial aath nermat dwy eﬁtiie Hridti mulmol: bhelsbody
dist%igutgﬁflé i@ gmfd?rﬁly i fﬁfn &%tﬁng ﬁgxa ab&ht ﬁl%%pere&i?gss%gﬁlng}h lsévg“eh

thereby permtting to enter

ml%@%%b%\}aﬁegquet‘wﬂt?ﬂ’ghuw@t mstion, AZpordinglynthy vortex nozzle 27
profi@&sF6:aH st ibtan@z@ld 'st%l@fmpta&%?m%ftmﬁ h@id?g»q' &ﬁﬂﬁ glg {;]&%‘Eld

abuts the end of the nozzle body 29 defini
of thg tapered PasspgeWaydl a taper the same angle as the taper

of AlddriondlBp@ rﬂﬁﬂﬁlﬁ@ﬁ&@(ﬁﬁ%,\{h@bloss -Eglﬁloﬁil Gref @pthg’ Qorétﬁl-@@ Res
to the end of efining t In

a; bod

'esséﬁ‘*’aéh%“é"sa Seeignalan ‘Q lﬁlfet"&ﬁlsge ﬁ%aﬁée tagereﬁpaagagfwﬁé,rwh@

crez&& ra@f‘dﬁwn@atlﬂ) thefotdtlhgiﬂdxd Rew. Ndo&bﬂiéﬁﬁs, thobe ofDRIAHAKIER the art
1 ersttg t3hthat ft he3ﬁgézj %ov y be f or med

Wil B PR e 7 PO 05 PR3l S tam B s el

reqfitemsits. ditib adomntvadluﬁﬁl'eﬁ&e By thb ﬁottd’]!’?e3’9 rﬁ@ﬂﬁ a@jﬁnstéd'lﬁlh.@iﬂg the

n
boss ?ﬁqe%f?er ?hgq‘orgavec?ors or§ &e qi‘?é %lgﬁ gﬁ’eﬁl“f‘ﬁﬁlvgl§dﬁcr§%@$ gxe éngc

of thefhosst42{e., aither diameter or length) decreases the volume within the tapered

passageway 31 fillable with fluid, thereby increasing the vacuum and, thus, providing the
rotating fluid flow with more downward and outward force vector components.

In operation, the manifold 8 is assembled as previously described and connected to
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the tapered passageway 31 to ensure the ports 37-39
each define a substantially trapezoidal shape, those
of ordinary skill in the art will recognize that the
i nner face of the end cap 30 and the end of nozzle
body 29 defining the inlet side 32 may reside at any
angle. 30 The end cap 30 includes a boss 42 forned
integrally therewith or attached thereto at
approximately the center of2the inner face of the end
cap 30. In_thi | rst enbo the boss 42 is
the pmpsTembly 7s'r“1a&B QE L YT P%gé g??ﬂ"&staf?é“ﬁﬁ?j’éf‘ @pposed
reRRGSKP Rl?ﬁye lgﬂlsxhgﬂ axtireidusty h&cﬁlﬁhdmgd thethotisig ﬁﬁmﬁ&%tt@thc
u enterin er pas
meole Theaynh s 5P, Bitmo i G0EE R SRR e e i
themanifold 8 whigh dl&tpthﬂmtnezd the filsefhidfieve andahe seévad Aui dlow. The

minl?tﬁﬁ Sqlglnje}s éh gﬁmqlo% tle?: caﬁt}p@ ngleth?lﬁfsﬁfg 9%rd Ehe seﬁnd fluid

ustrate ure o, s 'wt

-~ flgyeintgithe cavigrdd l9f @hbwsmeﬂ The it Buidiflovyientersites woag:eroede 27 from

thO @S RPARNENe l;’ohs 3036 N drte D HOAR 23 CfHe vBRox nbokAic27 ddelvBd e

an end cap that secures to the housing 9 over an
fluigberein and lmaartfsa rpigtionds the Huidethereby Fieetinga fig etatingalig flow that
trabé15 @Rk Vortbd Ao2gle 27\@1ddkiRdits cfletside33 inkithe &qxtslamtcmaban@

t dui t 5 d .
SR hr SRR e bR R s P vint persor
thewatiex yozdl0 2& Mie vdrtex aodzlea 8 eavivesytheddhid theeinaad dl’qiatts dydtatien to
46, | f , f | i.abl
26 Bl A TR S L iy g2
ang pxats fite putletsiderintn the gpllisiprechawbed 89t DutSo the ppriosedtrélationshin ¢ofithe
voftfh ROHed U4 B, tHe SR FokarB bt by iR e SEBn ROH Auid Row

In the CaV| e Con seat
withi e ehistR chmber ARrooulinedn 6 Setnart of he Fuid Haoigh thedesaking of

mo%&;far fdnadihg | nlthla' ﬂlnd)mﬁe%&l@n&nn 38e bfelid mnaﬁg AfhiR the trRIRL.
conduj t ces the conduit ide seal 46

ﬂlsgafrtwsfluw? then eél‘i’dthﬁ %‘ﬁ‘e‘ %??f thﬂﬁ\@?%w ad frayets ‘ﬂ@s‘t“ﬁ‘é“ B dui t
stcgagbdedeﬁm}syg@nover the end cap 47 and the conduit 45
thus create.a . fl.uid tight seal ﬁ@gtrSt fl

f | o%‘so"é‘ff?‘%? ograriaingissharaes i the yegtex gorafrs 2( yii8 iuﬁ?}g‘? 83
sustain & flociedcontlicion walpethe dolbﬁ@ﬁ@gﬁbﬁw 31 addiition] theuppardt s
disglzfa:r%%mniqgtla Lol gtgotn%ealﬁb%re SJ m{oj ouklgtlﬁ 8xf15|u%\évthe%olhsl?n &H2h %ver 89
remdmma@dunwtbm@eratlheof@hq \mtwaquzics 2yfand R® The emhatms the
eﬂ%t{vgr[lgs c}f E% erQJx n%zz?% ’23 %nd’!stﬂé d&u‘é‘é.@ﬁﬁ& fifd ﬁ&%(&ls]::ﬁ etl lﬁ'ld}nd

ance assa evva rec I ves
the ostex mzzlels 17hle<i & are mtélsmé by nrea!ovat cmcmgpdtfbldtﬂv@/s thatynay

spfaaPJaa{meﬁe%ﬂ isi3® cami)e,rs‘étdum{gca]a& ntttnd wreplzsfak M defitn non-

frave he tapered passageway 31 and exits its
flogdad|callisign ghamby designych port 37-39 delivers a portion of

t heaf [inbteeeh iPMphat D10, an@smm@ldswomqﬂmumhwmm td ae

20 tagered passageway hi s tangential and nor nal
seqopd ebegiment @cbﬁﬁla@uana 17 Arieptsd in aovgﬁwgl pogjtianspahigEleW t he

sta@ing bdini;balefsomwpmﬂd@ tarrglrdater Slule Wil fehﬁ}‘@%]@éﬂhoisaﬁwer
m nl m

ssa d | osses
A'H‘B%g ‘(f'tf"ﬁ'? g‘F‘y\a‘ﬁ‘fpﬁ &?"éﬁf"s%"t lirgifptions, togy ‘Eﬁ"ﬂg‘f’ S 8%he
suffidfehtefsr MddZappkcafiohs while providing a distinct power saving advantage. The pump

107 includes an inlet 160, which provides a connection point for a fluid source, and an outlet

D=

111. The pump 107 is any pump capable of pumping fluid from a fluid source through the
apparatus 105. Fluid, in this first embodiment, is any flowable liquid or gas or solid
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provides for a nore intense and stable inpact of
rotating fluid flow exiting the outlet side 33 of the
t apered passageway 31. 25 Additionally, in this first
enbodi ment, the cross-sectional area of the ports
37-39 is less than the cross-sectional area of the
inlet side 32 of the tapered passageway 31, which
creates a vacuumwithin the rotating fluid flow
Nevert hel ess, those of ordimnary skill in the art wll
reco n| ze that the size of ports 37-39 .be varled
Papficulagys delssraRin AP RiEsS eed 73 prlggidion f\gttmgh @d The
exribﬁdmufdht ddﬁcloVea@lpUxﬁp co7efat déﬂvdmyg ﬂhi&s fHokd & o&ﬁna?ﬁsklgﬂl‘yifﬂ’&&n will
adj.ust e al the force
reGRhE P it PR TR g Prefptict e oy
i ncr Easippagatoshids farzreatmgﬂuttlhmclbdnss fra@e 106 and,a painp k@port 170,

bogi R areMouh 8 B d DascCH 96{ KR SRy mlyﬁh%gﬁ% Js?wam he

pere passageway 3 e Wt

' faatmtgéerswan guts hrei bolis andthelie; Thetpump syrpewtilae sigpartsehe pump 107,

wmewﬁam 16& wpgortslu%m ltsm om»?J ﬁnq;)m wadac@msqm YRafd

rce vect mani fold 8

brchetaééﬁe% F@Tb%ﬁqﬂeéw ¥ Q}"')P’aﬂ"és'G? F“B’ebl”é‘ﬁ@l“’é Bﬁﬁ@tﬁ Id¢andy
176 8u pbxlfseth@mrsm@&s mmhywaght Gogly pnfmbmgexsmh eShhedting te BGid2 7

hi h
sofifo g AL e 0 Sk hy® EGURE AV VFRE R hep Rgbo

puinp be@iﬁg:e aiidattle puinpisheft frovddniagd chued by vertipdl mvaﬁaewhjltjngﬁom

exge ?Rgigl%t o &h% cf)x{nf%p 0l b%wgénq pﬁﬁg gx%?or %m;pu?xw lmﬁgw Al ﬁ P%}l I%Jc%g
llltismttsd, tﬁdswfwrtfldlawwkdhd thelaws wilbreonpnize that @e fppesatus TOfemdy include

acimﬂétsg,{l%o gkglllelty grs the fII‘St fluid flowinto the

cavil t he "housing 9 and the second fluid flow
i nt &hg mar@tam%forztrfatm fluida inplydesiatkgusing IR baving asvoripy ngizzle

asJeh.@W 1%1 Bﬁﬁo%ed th&e.x a{dta%nma4b@th&7ﬂuﬁmpmnnéé&qh&@mtt Y1 8fkhe
Vi a ports 37-3 he vortex nozzle 2

Putpg rIPESQ epyriae 199 ‘F‘@cf'éf“% 108 sopRos e PP élaﬁh%ﬁ‘&“ 173 and
174 BRBYrickets 1 710ina1 720 Thd Panien@6 ik dietbractNEMB QAY 1 A @ thee BAcIRts

irst _rotati fl.ui t hat . vel s do t he

17} il gDt Bnopsty fpotand et E eyl B S e S Pl gossne:
rest Oﬂ:dnltﬁd pempd D3 vihivh pRftects 11 pBinpriséad phuytp bédniegs arithcpubripishatt
fro\rn (9 Wagen éagsre Ptg veex?c}é ! tvgé)x%\?% rorzs%lltm%étg ZFJ(C%%Q tgﬁa tYlg %ncc%ion
betvamiheptﬁﬂb meﬁoeandepsmp hwpelidrsii d t herein and i npar ts a

r ot i . . ' t. ] e X

"ot Ehe Rlbif 10k e bedbfrerbBBRERYS GER P S BB PR aonta
plang and inclaies arpinit HRi 4 fow dl‘sld@di?r, elbows Hid and &5, arflexible

co@?#n%iﬁ!bgﬁh Fs*iaﬁl%‘%ﬁle@l?z odau&cstteth% Geﬂe@ IPEIO fufilpab? RNLP

vortex nozzl es I rst rotatl 7?-
suigablg rpeany, gigh Pmﬂwgwdtfﬁ@n% &Qfﬁ‘éF“fe@tfb'Eq ﬂfgv from thg ppmp }P7 Ehe

inl¥f 1D R Wilke ae.qﬁlbtlo?the Row BRTHRET138Rd is herd %e&e.my ﬁleudnh»eeldmg,
treatnent of the fluid through the breakin

glueptrdaikarto Aeliver Hid infe theflowrdivideg 141 Phedlopedin i b’nfe?eﬁfes the

flufd v £d dBRdes ﬂhe paktfowhtah Bt Mid Do addesebdnditilid floW s
treated,_ fl ui ft%lgﬁigdgm ts the outlet u5| ng

the h
changipg dherdirsspion 8 oY supsiprialy Eﬁ"&?“g‘f’é?’afﬁ'é“\tﬁmﬁ‘é PYERY
theSi}{ief B12) The flow divider 113 in this second embodiment is *Y” shaped to allow for a

smoother transition of the fluid flow from the inlet 112 into the first fluid flow and the second

fluid flow. The flow divider 113 therefore prevents the abrupt stopping and redirection of the
fluid flow, thereby reducing the discharge head pressure created by this type of redirection
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It is preferable to maintain discharges fromthe
vortex nozzles 27 and 28 sufficient to 20 sustain a
fl ooded condition within the collision chanber 89. In
addi tion, the upward discharge fromthe collision
chanber 89 into the outlet 23 ensures the collision
chanber 89 remains flooded during the operation of
the vortex nozzles 27 and 28. This enhances the
ef fectiveness of the vortex4nozzles 27 and 28 because
rotating fluid fl ows dlschargﬁd fron1 t he vaortex
angl fyghep alfoying {prpn sasreased Prsturgin® e gespling fed flows | y
di scinemigedivideni 1d chinus tolthadibdvayl 1251d51pls a8 ichas kvcldntgpglue

ol e SR LA B e
cltieg il tin¥he ekwwi 11} wtmatthﬁcﬁrstrﬂuia iyuv semvkd Hom thnflepdizidert 43

ax%?ﬁ%h%.? ms%] ltxr‘sat%h{}ﬂ)y tL) meqfﬁxi%ﬁzc Byging 98& ?héel o%?mqgcludes an

I nc €S a punp ente I'n a verti cal

- elpoy fitting h163kat sennedds ta flex) ce!tpélgz Y bafmempé h Peupling bokdkethl 82.

siliaM}, deibRN 19&6&&@ Ehe@&%ﬁ& Huig ﬂ\‘)@ IrdcBivECEth fhe @lgw'dﬁ'?'o%r 113

hor sepower. 30 hou vertically oriented punps have

myrdéggemtbe Sesqng ﬂa@.ﬂe}*@o ﬁléyblﬁ souplinth 1 eEhe ethow {15 includes an
elBoWY fittiag €13ithat GdnnEoRSD ﬂ&ﬂﬂl‘: b@lﬁﬂ:h@[ﬁ byich o b SOKi ﬂhguga&et 183.

di st avin
e i Bt ¥ ndiftes SRR A ﬁ*gﬁ?%Wt&@gfﬁatg@&hﬁ@wlwummg
1 Myl’iﬁeaﬁsﬂif a oupling tdackeru B¢ &, penriititha ﬂelﬂbhtyhﬁihe fidsi fluid fibe t(ptlhﬂ’p

bl f
i . FR PR B0l R o R
ﬂéxlbl_estoupmgd 81 beméans ofs canpling lbowie £ th pepmitdheateligrmpofdhe second
flnid lﬂb\g o]ﬁe hda§h u’h%tf%?lb%%Oh ﬁgﬁwo Gnd! ﬂﬂqé thiy sﬁ%o?lg dng&ﬂnent

gas or lIqui I'S secon
argl penstrsted of faﬂmhhynqswl flesignerbloiredued anglitinate the, tran&fmwésqyﬂd to

th® hSlis LR ﬁ ¥9. %M:Jer k3 flekiBle@biplitizd 180 afEBIGARE thE ST BARES 182-
sui tabl e and equi val ent neans,. such as pressurized gas

18546 Qspesessantp a@&ﬁaé&oa% Viaere s9nd preveptionds destiable. Iy eg-soun
seh§lfivelbgfifcation, s RankEpigd3 dr &hé}lﬂ@nsﬁ)\f ARQtihg At flowSfr i thd

of I ch are noynt to.a usi n sui t abl e
et St T o ostre, B8 i bF v on g e Rete A Rt
dibddstsSa mairold t1 Dok ddli@erinEfRiditWinttdtwisingl 0, thoya PO bidmartyBiEil]

orts t '

inf¢ oy GinentiR gty e spileBEind SRBRBIDGAS sich & fyrfiva @0
sefrathte aoniectigi.to thh bousing 109 drGGsinglegpuinp delbreﬂngﬂuidiixﬂ: sidepodtitds

O@Q"d’}"ﬁgﬁg @g@gt\%g%(gfﬁygﬁ&q_ 176 supports the inlet 160

any plunbi ng used in connecting
t he The houding 0099mlydeeintets 12 andylP2panoOttet ddb detenss 135awd 1260end

ca%g1 ?86%5“1)871815 3 ?fﬂ"dm 8Bk %Sv%sghg 1*69 d&ig@a tﬁ)(?@h’() alogg ﬂ%ccntral

ear i ngs, fro amage cause
axjscand ja bere lm@@ﬁw avwetplwgemrrabtmhe@%ém ofiip howsing r1|02 that

coﬁﬁﬁlﬁ\?cﬁtteé Rih REBHE 20, PreHdTTing TOUMtachtdo REIRe fh%&]phlﬁ%ssl 80 and
h not illustrated, those of ordinary skifl

oug
181 H’é mepns ofhe Fouplingdiserkete 1 §4and 18ie recpiya the ficst fluid Joyaythe inlet
1217264 el Secorfl fRADIINE: thR1iMbd 120, THe oh®P 17368 conflectable to any suitable

fluid storage or delivery system using well-known piping, and, in this first embodiment, the

outlet 123 is an elbow that quickly redirects the fluid flow horizontally so as to reduce outlet
pressure loss by preventing a discharge head pressure in the bore 120 and the bore 124 while
maintaining a flooded condition within the bore 120 and the bore 124. Although the upward

discharge design is desirable, designs with other angles may also be used.
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15 The apparatus 105 for treating fluids includes a
housi ng 109 having a vortex nozzle assenbly 110
di sposed therein and a nmanifold 108 that fluidly
connects the outlet 1 1 | of the punp 107 to the
housi ng 109. The frane 106 supports the housing 109
via the braces 173 and 174 and brackets 171 and 172.
The frame 106 via the braces 173 and 174 and the
brackets 171 and 172 supppgts t he housing 109 and
t hus, the mani fol d % 8 ﬂ%gat their wei ght does not 20
r estheioBRK RezEe RSARPN 1P resigns @tithisthn hors R0@Rd inthissecoad)| |
empmﬂﬁperb,eiﬂd‘ludtg SorteR MOzzlel €27and 12§ Maifch aref fositibba WadR tﬁeat&bi@rlto

o B 152y RS i e

fluidrfioet thereby tréting tafowiok ﬂulQO&elvnnmo&ls exingrteiahd !Bﬁg@ 120
o bk AR AT A P01

- suitghlg mpas, sugh as frictéon Heouplig, weldip. |ghgsor11&0ﬂartd farBa firsflsigle of

the'hBstﬂg 153 AVRR B GGk nb2zid N9 ugglrtédq;nto kho {mag[ 1|'6§ tpéjﬁpte)} Qzzte

any suitable neans, such as a

12% @é#@ﬁ*@?gng {08 dF@tPé‘l cgwity 49 fhat rgoeiyes the firss ﬂw%ewrfmpnmow

andldeBverd thé Bist fdid f1bw tcSthNJrfék Ro&2R 12! %lleﬁfy, fnb eortelx‘?l\%zle 128
113 friction

dj vi r nd.is. hel.d .t her wel ,
'"Safsu'a“e*tﬁ.b%eﬂé@ Pl & abyigthy éftF'\}é% %'rylaerrdrﬂaal%%?éta«fhewhe
cylilileril 8@ usidglBy suftable frleanw, siicwascfﬁenoia,la?conpm@l W€lGing, igﬁ;e (frltlw Ifkte,

d djv th f f
to t? Og\éeggnél ad g g g:g ?]A%us]m%w {g%]h ﬂw vo%g;( ngzz lcg h%naaﬁleh%} lln}?éitﬂe housing
10%lthe eortdxarezzlé 128tngd fhe howing|109wdefinb s tavity il &l dhyt receives the second
. ' from the inle
o P EFL B A1 VLI IS PN
Furthgrmose; sheapgsitioning ofghg voriex npzzlenidd ek 28tin ammsetdudatmihm he
wnt!‘nh tieBofe! IQWmfeﬁt@JQ Johﬁloh?illﬂbeﬂ-l]ﬂ% \ﬂ/h@lteQI# th?)rnfg off t yﬁ 1fiuéd

fl ow and the second

floy wétp thespaand fug dav goqurie Thitoript nozelep|A7igd W? @mtw@@ps:@n
conﬁf'uch&h? and (hiéiraﬁorf o @, vo&E}ﬁ{o@ﬂb’s 2796888 Rprdvisusi dSEhBEdORith

head his t f d t 14
ree S 5 § b Aferevelinins s aeies et d U S paen
Nod Im,est,sm ah&SJABi 9 13gndylalso Ge Gizess. The fl ow di vider 113

ts. t 14 115 ction,

COTp Ry A5 S LS bR Ble L E Bapeso
the pirop tD7 Eaply of the vbreex abiztos/ 1271 2hddn8lare Iinsemacim oysposdd uelatich$hapv
o o B0 b 0 AR 6 Rl E1A3,
mangfold Wérﬁletph@lpﬂﬂ? pumpks [fluiddrofr affwid mutdaend dedixeripthe ﬂoxduqub thag
man}l%gi 10?*\%;81 (h Was]tﬂeb dl(pﬁl oqglfﬁrsm:]-%gé\ﬁ% tf;é stezonla?lui]djfg

connects to e cou
mariigldoll08 defivisrsdladdarst flughflow lstomlq tht)yl 4010ﬁ the bbttsmg/ 109 &nd the

secd’n@\fﬁfdsffoﬁv IBQ%%GW 1ok sk ﬂonln Wod. §H€ f' xﬁtgg thfe vgéﬁéx

divid 11 delivers th second om1 0
nozgle 47 e the Ga‘myl lﬂ@w& the ports Rt theivoriey mz8e {17 Ifmegteanozzle 127
recefled &Wﬂmdttﬁéraﬁl argd]i& pﬁrtkaatrotﬁ%rlg @Hefﬂufdothtnle r@nﬁﬁ_ﬁ ﬁHﬁJo{aﬂ

means of a coupling bracket ousi hg

ﬂm‘ig@" fatirayals down the yarter gogater 127 agg exityity %lpt sidsriAd intasthe o
collisfoR chdntber PdoeSiatsly, tHeGecond fluid flow enters the vortex nozzle 128 from the

cavity 141 via the ports of the vortex nozzle 128. The vortex nozzle 128 receives the fluid
therein and imparts a rotation to the fluid, thereby creating a second rotating fluid flow that

travels down the vortex nozzle 128 and exits its outlet side into the collision chamber 189.
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180 by neans of a coupling bracket 184 to permt the

delivery of the first fluid flowto the housing 109.

The housing 109 further includes a housing fitting 119

that connects to the flexible coupling 181 by neans

of a coupling bracket 185 to permt the delivery of

the second fluid flowto the housing 109. The

flexible couplings 180 and 181 in this second

enbodi nent 15 are constructied of a flexible materi al
o8 e RGPl TIPS 1P TR o s e
flavg inpimgds thg wamdotam foaUfsw withib theckidition diB@Aber 188 r&ﬁftmg m
th S e RRE b [ EnaQe 0Pk S

9 L%TSSI Ft‘g? i t ﬁ e%%é %olt%]?x Bondd 5 bq hg gufl%f 8rht

-soun sensitive a
re@lmow inzgirg efisod paétscubtes withia therflaidh The freattid flaisk thengpxitd the dutlet

12f3|o@v1§ hbEsRIP 100'8nd 1abdRAYE sdiéaﬁlemih sl&égetopdaﬁf#,z k;%&mlof may

be ilized: Also, although this first I men
di s ﬁ lagféfgraa‘e r‘i‘hﬁ?‘f‘%‘l“&'si‘t?zgef Bpm 4l Yorter Roggles 127 apd ms@uffcnent
tolsiistdin & ﬂﬁ)db(ﬁbbﬁﬂlﬂ@l withh the b(ﬂﬁﬁ‘olﬂfhaﬂf)&' 18811 addltioh | the ipwatd1e

rec oth SUIt bl e and equi val ent
aifirpdtony eS80 Gemb L Sl oLz dpirs B el hamps 59
retnhies flanded digiing B8 operatian sf thgV@teR uogxied @7 And 2 8) Thislehtiatcds ReO

' ' f housj 109
crBLNEnBEb b Rer Beale 27 A0 il Bt fpmect o
thewyerigkinozgles 1273ind iRstaernot dig@pted hylpré@6yshedishar@d finaipiowks8imt

i.nes
7 adhck At nchofifioh SRR her 9 i) AaMiE AT LRl
in gorsfleqdgtherllisipn shamberdssiensy central to the mi dpoint of
t h e AlAslizh B plSdht inbtion KL mrﬂe&ﬁbﬁﬁm\férﬁ\pofttk@fogg&ﬁ 120.
housi ng 109 attaches to flexible the couplings 180
me&%&*%?ﬁﬁﬁ’aﬁ@a&f’%ﬁﬁ@ BRI REPpieaeeind. agvll hneprasy
to tmsercﬁ’tbﬁimaey slkhlen fhle ms tmank unaﬂnaﬁnb&y\e@tvateh@ ahdVMationb %ivéﬁﬁl%
d ﬁgp % g the inlet %22 The utlet 12
ob95 T LT 4 FopeghffeBipetolfverbsn: I rape o s ot
be diglited ovany symtichynthedoragpingaleboriptiaratier, i indefinedéhly bythé Elhigs
thadt fliSty, €mbodi ment, the outlet 123 is an el bow that
qui ckl'y redirects the fluid flow horizontally so as to
reduce outl et pressure |loss by preventing a discharge
head pressure in the bore 120 and the bore 124 while
mai ntai ning a fl ooded condition within the bore 120
and the bore 124. Al though the upward discharge
design is desirable, designs with other angles nmay

al so be used. 15 The vortex nozzle assenbly 110

resides within the bore 120 and, in this second

enbodi nent, includes vortex nozzles 127 and 128, which

are positioned within the bore 120 of the housing 109

i n opposed relationship to inpinge the first fluid

flowwith the second fluid flow, thereby treating the

flowng fluid. The vortex nozzle 127 inserts into the
bore 120 5 until it abuts the detent 125, and the end
cap 186 attaches to the cylinder 188 using any

sui tabl e means, such as friction, a coupling, welding,

glue, or the like, to forma first side of




t he housing 109. Wth the vortex nozzle 127 inserted
into the housing 109, the vortex nozzle 127 and the
housi ng 109 define a cavity 140 that receives the
first fluid flowfrominlet 121 and delivers the
first fluid flowto the vorgex nozzle 127. Simlarly,
the vortex nozzle 128 10 |nserts into the bore 120

until it abuts the detent 126, and the end cap 187
attaches to the cylinder 188 using any suitable
CLAIMSnNs, such as friction, a coupling, welding, glue, or

the like, to forma second side of the housing 9.
Wth the vortex nozzle 128 inserted into the housing
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the treatnment of the fluid through the breaking of
nmol ecul ar bonding in the fluid or the reduction in
size of solid particulates within the fluid. The
treated fluid then exits the outlet 5 123 of the
housi ng 109 and travels to g suitable fluid storage or
delivery system It is preferable to maintain
di scharges fromthe vortex nozzles 127 and 128
sufficient to sustain a flooded condition within the
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CLAI M5: 1. An apparatus for treating fluids,
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further conprising a punp support that supports the
punp thereon. 3. The apparatus for treating fluids
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wherein the ?u Joort S o
16. The apparatus for treating flw s according to claim 15, wherein the first coupling is

flexible to reduce the transfer of sound from the manifold to the housing.

17. The apparatus for treating fluids according to claim 1, wherein the housing includes a
first inlet that receives the first fluid flow and a second inlet that receives the second fluid
flow.




l onger in length than the punp so that a punp notor of
the punp may be rotated on the punp support when
unfastened froma punp housing of the punp. 5. The
apparatus for treating fluids according to claiml1,
wherein the punp is orient vertically to permt the
stagi ng of punp inpellers. 6. The apparatus for
treating fluids according to claim1l, wherein the

frame supports the punp so that the weight of
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fluid flow fromthe punp via the inlet and divides

the fluid flowinto a first fluid flow and a second
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ds according to claim9, wherein the manifold
conprlses a first el bow coupled with the flow divider
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conpri ses a second coupling coupl ed WI th the second
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according to claim 13, wherein the second coupling is
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conprises a first coupling coup
collisiop sharabasow, wher eby the first coupling receives

24. The apparatus for treating fluids according to claim 22, wherein the outlet of the
housing comprises an elbow that horizontally redirects fluid flow from the collision
chamber.

25. The apparatus for treating fluids according to claim 1, wherein the housing includes an
aperture that permits the measurement of vacuum within the vortex nozzle assembly.




the first fluid flow and delivers the first fluid flow
to the housing. 16. The apparatus for treating fluids
according to claim15, wherein the first coupling is
flexible to reduce the transfer of sound fromthe
mani fold to the housing. 1%, The apparatus for
treating fluids according to claim1, wherein the
housing includes a first inlet that receives the
first fluid flow and a second inlet that receives the
26. Teg apnpratugfog tregtingfuids eccarding Thelaigpgfa vdersin therhougiaairiclyges a
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nozzl assenbly conmprises a first vortex nozz
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to a second vortex nozzle also positioned within the

housi n aratus, for tre tin
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is abwétseaawattme vitherd théebei@es the first fluid flowto the
first vortex nozzle, whereby the first vortex nozzle
receives fluid therein and inparts a rotation to the
28. Thaiaghardthe acdoyding taajleiimg further sdmprisingat dabinef paesitebnéblewwver the
2 Th ale fluids according to
pumﬂ’gmrm§§ﬁ8mﬁereH%ﬂ% Loﬁ%&%g defines a second cavity
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I
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21. The apparatus for treating fluids according to
claim 18, wherein the positioning in the housing of
the first vortex nozzle in opposed relationship to the
second vortex nozzle defines a collision chanber
where inpingenent of the first rotating fluid fl ow
with the second rotating fluid flow occurs. 22. The
apparatus for treating fluids according to claim?21,
wherein the collision chanber communicates with an-
outl et of the housing. 23. The apparatus for treating
fluids according to claim?22, wherein the outlet of
the housing is |ocated above the collision chanber to
mai ntain a flooded condition wthin the <collision
chanber. 24.. The apparatus for treating fluids
according to claim 22, wherein the outlet of the
housi ng conprises an el bow that horizontally redirects
fluid flow fromthe collision chanber. 25. The
apparatus for treating fluids according to claiml,
wherei n the housing includes an




aperture that permts the nmeasurenent of vacuumw thin
the vortex nozzle assenbly. 20 26. The apparatus for
treating fluids according to claim25, wherein the
housi ng i ncludes a self-actuating seal positioned
over the aperture, whereby the self-actuating sea
facilitates placenent of .one end of a conduit into a
cavity of the vortex nozzP assenbly. 27. The
apparatus for treating fluids according to claim 26,

wherein the self-actuating seal is a guide seal that
fits within the aperture ~28. The apparatus accordi ng
idionabl e

t he

frame. 29. The apparatus for treating fluids according
to claim 28, wherein the cabinet includes a sound
wal | that reduces noise created by fluid noving within
ABSTRAGE manifold and the housing. METHOD AND APPARATUS FOR
TREATI NG FLUI DS ABSTRACT In a nethod and appar at us
for treating fluids, a punp assenbly delivers a fluid
flowfroma fluid source to a manifold. The manifold
In a metltbdi and appdratus faritidatidgofividsy b puinprastendohyddivesndlvid fpe from a fluid
flows, which are delivered fromthe manifold to a
source tdWhiShifgd. THeendifokd ddyves Al flild Sotwhaodirst add kécosd flvidrflogws, which
nozzle positioned in opposed relationship to a second

are deliv¥RH ¥ e AfnfoldtH 8 hbudisg. Th Wbekind RBIuBEY tBESintd st vorek nozzle
vortex nozzle to create a first rotating fluid flow,
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to create a second rotatlng flurd flow
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vortex n(t)zhz ertg% ea%eraesaetcer{] o{atmg ﬂuuf f‘ijow E1lh% ﬁrgt and second vortex nozzles impinge

the first and second rotating fluid flows in a collision chamber, thereby treating the fluid.

Fig. 6




