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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 INVENTION 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 limtation to an inproved fluid

delivery sysMemHODIANI APPARAPGS FORAREANINGG B UfHs?
vortex nozzl e assenbly housed thereln. ; SCription
of the Related Art U. S. Patent No. 4,261,521 discl oses
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S : rrg fk%ﬁﬁé&n% Gh rbr%e%@ H# tﬁ@& 61' cﬁcc‘omcal voge)% tbdéearvfuéﬁ gpag;nal to the

out each vortex centri
f P%b@h’g Bheduiddgparts frophis mt:mdab sectidn @il piogressgadphalty duhtward a
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et@ithe copictl shapp iy citicabi I the inside edae lebthe enme éxargers & bheuthiér of the

W&)ﬁﬂd tfeutd elalitﬁtoo Eﬁ%ﬁiﬁtotf&% éﬁﬁllpleﬁ c@fclragp S? t}(@{n % dryRE; éx tube,

accel erat{e}ﬁ ra i al y formn cone.
d

hEPIVERelY:HLiPgingd st Pohs ‘i?ﬁ%s%raf s baftomAuadrant pEthe torropst uhe
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The, e fromthe inp

Cheb et e PR e g A AR Hi YR SQUAGBe 1 W th i
saxiirs tha mansadf theaotttkuiesf ft eatigraeh ﬂtﬂ@ﬁ)sfohﬂné bl@osmtﬂum cohd. ThS
Shnoﬁl \8r rLHda ﬁrae (}q}b?epgevgli't% n%fz'%@pacts with t%e #loqlo llld cone f?om 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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exposi ng the maxi mnum amount of the surface area of the

fluid to the effect of the vortex 35 chanber.

Additionally, this thin filmof fluid becones the

interior liquid wall of the vortex 2 reaction

chanber. If the fluid is not uniformy distributed

down the walls of the tapered vortex tube when it

exits the nozzle, instabiliti,es will develop in the

i mpact pattern between the two nozzles leading to
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HofiliOtnAdtehe tRRSH hisRinBE I aird O ptAD SEMAES) o &3& r&ully
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dieterning the relatize vizep and Rlrsedenises theryarien wleshp mesfeagathen than

pliSeadntiigr.can interfere rather than anplify each
ot her. 20, Accordingly, there is a Iong?1 felt need for
u

an i rréF‘iS?\’ﬁé‘?:E % phgreds %I‘@Pg {7& pged &9y ap ippre s Tuiddsliepov s ThT a
ft}auspdrtﬁlg)a duid @ 4 ﬁyﬁeﬂmﬂe essaﬁtasa Adisdd therbis ewlhetlh@foemmdﬂ%ﬁvery

stem nore, eff
PR 0t Lty e S B PR eI By PR n an
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YORLEX O NRZEL & ASSRIBLY s TRE PR S U dider Lty
sYSERM Y O REr PRI BV g’ér éater 8pf SS%’P? oA %?P%e ent as
|vees actcmdphsbt(t thtmraerltlwmgmnw orgizt tadlemmozaigienipmt  as 25
.r thNelther the single entry or the
tan em nozz esi g SUMVARY OF THE I NVENTION I n
accor himedamqmthtth@rmfémntlonmmenmafm forgreatipyidainglades a

Ipﬁ@ﬂa&%ﬂ&ﬁ%\ﬁcl&c‘id‘g tﬁiéez#u IQ? Ssty%s%é {?oez)z(lg #oz Z(in@d fﬂ%g?dtsagrelat dpnsh lip to
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EBToOTEL o nc 8L 1Sk cBuphed Wi Aol 8l e obPooR B wieh
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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30 housing. 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
addition, the punp may be oriented vertically to
permt the staging of punp inpellers. A franme that
supports the housing al so supports the punp to

prevent |oading of the punp 6& pl unbi ng connecting the
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el bow, whereby the second el bow_ and the second

bai piceings the Séeqnfi flpigiiaw BHe f\?é%"gs dsfines g &irst ey, dratrdelivess the G
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Pl 3 G bt P SR eeR AR kel g ol to the
rfhndathemby treating e sdcbnd rdtatntgfembﬂxw Ghefisi angd) seaorfdi viostex nozzles and
usi n efin a
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\{1‘8[1411?@( nozzl e receives fluid therein and inparts a
rotation to the fluid, thereby creating a second
r ot at Mrigmethqg;of treqtipga floffhen firptvarex-noariasio pesFinein pepesed

ROEEdnSHp ANCecoh®PortQ 2 ROA Fih RS 18w GChikd nﬁtb%as&pmﬁdmg the
where inpingenent of the first rotating flu

\ﬁf%two‘tf%é“’é?é% anffluidiron ihﬁ &rﬁﬁ flyid @Om%we%fe Jreérf;s W?W rwle to
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In a thod of treatin a first vaortex nozzl e

isurroppding s sesand Wrtsm%élgd*"d F‘@ﬁ %WdP&Sﬁffoad figid Jow dxiplstpnto the
\é@cfoh@ XorR AddzR.to Aedtd 4 @Eonmrcbthtdmgfﬂum/ﬂd“asb‘lhé]lye&c iRt r@tgﬂ?gl ﬂu_ic(ij
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Sfoss Toranied UL Pl et S0 Aot B PTG SHBbe T ot
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Simlarly, a se ow is inlet.i
Stssihen a dpRE L Bieskd el et 1 toleing Moo Pl hozate
ttlmclmélne at dfltheicdndult devpldced innalcetityiofithe vortee n%lesaﬂcarsdf—actuatmg
glegf;cupe%zo};%jﬁ?ea? lfdreat e a second rotati ng fluid flow.

Fot at i ng fluid flowis inpinged
Wi t h Itlmeh@'écf@ auloljest afthayyeskhtin@ntidndnprovideanappdritssi fortreating

HIHTRER 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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In a nmethod of manufacturing a vortex nozzl e adapted

to provide vacuum neasurenents, a conduit is inserted
t hrough an aperture in a housing having the vortex
nozzle therein. One end of the conduit is placed in a
cavity of the vortex nozzle, and a self-actuating 30
seal is secured over the aperture. It is therefore an
obj ect of the present inventi,on to provide an

apparatus for treating fIU|35 wi th sound danpeni ng

qual i ttiiefurthdriobjed ofithe plaent icdzhe@i to pfovidaen Fp@arl for treating fluids

i hvent i provi de an apparatus,for ating fluids
ttﬁ%&molr%&g%l%!yt%nsg%% |f@’51 o 590 o MRl ef“lg? é’r obj ect of
t he piSeB ethtr dbjeesfedanoes, ind ajvaotaged of the pappainadntisn Witirbecome

[ fif LCl .ransports a

R ol o fthal VRl SR e ke o PO
OBRIEE DESCRESONEY, TRIWARAWINGS ages of the present
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DESCRFFB’WCW@\‘B WCBFW‘N@@SW@& p Auid duels*,vew Jyetens pesending o a
Vﬁr@t‘@rﬂbb&h&%ﬁt%@&d Jg,garm%bﬁéa &l @fidsan apparatus for
treating fluids. gures Z-4 are perspective views

i || usEHEeig2 gartg! amas sa?é!ow ey '@Wg%f@ﬁrﬁae%rnarwgoftadoaex nozzle

fds§eﬁiblﬁ{m@d ilefiid 8flivas s;@maﬁ@tdixsg tha lfrst Efibddirngt.f | Ui ds.
Fi gure IS a artlal Cl OS sect

| P Fieriole S b oriae! fE9 Shistant TR delicS o tavingg vorex
aﬁﬁﬂah%anmwmummﬂmdhm1fIU|d dellvery systen1accord|ng

to a first sect |

W ew FIERSSL ROREE Py ife £ oy ey ShaRTm GrmyRaR «
wmaménmbmhm@heﬁm&pmnmbthmysngRMEre|n Figure 7 is a
ggggfg%ﬁe\é is Y Isn&e%tévl: {Ilﬁgxta %:)alofg.l?d n%ﬁlgérg%ﬁte%ealcéo\{(ﬁ{%ttoga)séé%%)t?cfn
tendadiment Offbmanwsratus_@r Feagjug did. i s a side view

illus [ I

second et e Bp e Rk A SLY ENERAMARRRLENED § Budh
fambodigentrof g rparatus @faﬂatl@ﬂﬂ‘v sew illustrating a fluid

del i Vel Ve S¥ N L0HER irHaRfl (.tr&s %ﬁ&pmn&afu@m HE‘E%?/ Qfstem
an a paratus for treating fluids. Figure is a front
\Aceaiing o apond pmbadimeat of ag snparatup for H%%*P&ﬂwﬁ@ a fluid

del i Ve{ohreqY SAETM arcfrPEHA FéwGisBathp 366 AEChoRND Schh AEAkatus for
of an apEaratus for treating fluids. Figure 11 and 12

t ective views illustrating a vortex nozzle of
an ap p@m@tl D$s o efspectiveadw iMgstiating heortexFh@ule of the agparafs for
persE f ve viewillustrating a vortex nozzle of the

“for

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 ilustrating 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 wali 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




10

15

20

25

30

treating fluids. 25 Figure 13 is an el evation 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.
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS 30
As illustrated in Figures 1 and 2, a cabinet 50 of an
apparatus 5 for treating flubgs according to a first
enbodi nent i ncludes a top cover 51, sidewalls 52 and
5§xbsta1t1ﬁlﬂ}ahé samlhblgﬁgmd atanat tig: comars. Bt walbppofil 854 £4b, 55¢, and
ouer the e | Sl
al ?slo gecgg:d tge Ea tTP]e w?l Hji:orp @% %%5? ﬂlalgsiil]a‘e Prg}jﬁ,lrons
\Aﬂ:ula;ted Balgonfuinm eitithithe cpmpna waere tieepgre of thelsidmehlls 62 aidesd, thofrant

g@@% QR the 35 w%}l@@@@t'@ ?ﬁev@aﬂg 33 tﬁégzgoni &8%9 éﬁe Rarwall

the rear e ca 'net
sHsseuaaioithe wall supports 25 el Sgiand éﬁfblat dtswomers Uttlmnz siitalde sieans,

FQuLif as\’é%lréo@ SRR trﬁeé%afastéﬁr% scx@@rg ’nué ek boRs %@tﬁ@]l@ SO
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the front abut .
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Scohdbrusied arsections, hdvenp\iBhwardSERPRY 328 ab5Ba, dadRar 280ns 2BAnd 53b.

d.at th i i tabl e . , h
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E%Q&gtfﬁ%{s (():g cou r £, r(])ﬁ'lglg orsﬁtergnlilgcst edpe}tgre%llagy azsdﬁ)ﬁ u}cﬁlgridS on\%h lgimet 50
se therbest 6h dgebwearlinesopen aigs nedef fhenswed to al l ow an
i nl et I
the. s HSBrePD S e Rlne I 4P B3 HRLANEL s st e
ssdswills P andh 8 thedroniovalled® cand detréen well 5P esingrany %able meeds, such as
rr?v@ﬁngs Sf&h&rp @a%telﬁigg’sc?&g l‘ﬁl%bdnd b(ﬁgr&nh%{eqﬂg A to%?d%lj ll %tlﬁ ﬁﬂhe top

of any configuration may be I ncluded
ccamrrﬁéﬁxtgtsis ﬁ@stataiallbwrw%éar paTibS puiriogass @ﬁthearomw 51 such

R4t He irflar Jl@'ofﬂleﬁ&ﬂmvé%?ﬂ%@@éoﬁta&s ok oliiBEi RRPAE a&av%uészf £ 53,
treatlngf her_ openi ngs

apreifenpal 5?ré'§)d fa? T Vt?él 5%*#'19&%*@ irst Fféb%‘WHEFS“S‘GS a tgp cover
tNQedrg e HGa s.ﬁwazlpm 5B | tRESon®va LBy, aﬂi th€learvR8 44 of thé éhemet

e 0, ver net
o SR RIS Sl Sl oy it ok Jorgia Ty g seeured
a0 the SidewdtlR 62 ardai3t thuvrbrit wal 59, anditht Fer waBy4 ofedblneSHd od St e top
rivet

t abl X frigti
ety Shivg e B T P e st 46 Lioonls o™ ey
e, dnd |che5éar avalb B4 sfhie dab)pet 5¢over 51 extends
bst anti al f f
the t 58 uBval SERBRER Fhel ek hilEp R oS Fie Sty
ddvreth:slf iry e hoddmand rstoamstrsctct&femolmtoesact@najﬁa afd 57tk that each contain a

fs'gxﬁ?%ha{:% %si ﬁﬁ?‘t ﬁg’e‘n s%glt'eh tf'o t}é %}op\é\@ is ?o?me@g g]!ouqa pump

i olisingt 7ia Sordhe murm@p;semblyé jof 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




10

15

20

25

30

51 secured to the sidewalls 52 and 53, the front wal
59, and the rear wall 54 of the cabinet 50, those of
ordinary skill in the art will recognize that the top
cover lip 51 a may be secured to the sidewalls 52 and
53, the front wall 59, and the rear wall 54 of cabi net
50 or that the top cover 51 may not be secured at

all, but instead rest atop the sidewalls 52 and 53,

the front 25 wall 59, and thé rear wall 54 of the
cahbinRled 5ﬂnatéla$mrad= 1ed Witthrfat&RBUKE Ebsbi® dr Beudrasand duch as
resi des Mﬁt t he cabi net 50. The sound wall 57 in
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57a and ituéhattdiatFigas b-4coht,ah apparatus 6 liredetting| fAlds gamdauq)bmp
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gL R e B B AR i o 1
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in a manit housing 9 he apparatus 5
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Ei absorb or c oun

.. such
oh i okl et dapat T gt e et SR ™
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L[nﬁatc})eﬁﬂgg %umb §1a§ ﬁmedmyé@ BduSed dyQuiidal HovEtacht reﬁfltmg from

es deliverabl'e under pressurized gas
orech EYE'%F WltWo“WF*t"H‘d’lﬁ@ﬁﬂt the Runtpi meder 7oaRg AP rRMPOUSIng 7a.

di scl Qa€sunt MMBPTARKRRRY the Eunfﬂ%ﬁpﬂﬁ'?b\é&!h'tﬁw, WHekl bélfthed from
those of ardinary skill in 10 art will recogni ze

il JurER ogFing [ Qﬂlf%ma‘ﬁ’éf‘“’éléﬂfF QraFF%?Ht(e Pregpiacing:3,tep! of eepacking

PR, thé ?@mﬂ fStor Qlﬁﬂh}sﬁeﬁéﬁear\ﬂ}lﬂ@a{mw AimpSsuppobtan towards the
treati.n i ncludes, a f

u

B AR TSR BHTBPGOnS d BEPE O Ao AUt BEP T AgPermi
aityess iﬂtdtﬂ@inenmﬁmg pluﬁlp &h»toaib rmhe/nafqeggm df ﬁ&tpemp A@tor 7b about the
Screws S,,an ol t and t . e punp..su t
2O insP 2 SUAE BCRE he Bl S o g A0 RS T RBR
Tduring mhmtehhee brrrepalr obths pwmnmbter Tohve pamp kdusip 7o thus Ferteingp
TRE kel he Pl opd BE Sshro G 1 ofees o Al e g ot
7t1>kallowsmppsmnairbe tahge of trhwet so@®togiveightater achess toshaphimpofioter iy or the
F%dﬂﬂﬁd%%éﬁ%?d in connecting the fluid source to

The apparatﬁs 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

. 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 punp assenbly 7 does not rest upon the punp
housi ng 7a, which protects the punp seal, punp

beari ngs, and the punp shaft from damage caused by
vertical novenent resulting from 20 excess wei ght on
the connection between the punp notor 7b and the punp
housing 7a. The punp notor 7b nounts to the punp
support 70 such that, when detached from the punp
housi ng 7a to perform nmai ntedance or repair (e.g.,

I @ tBEmRgoR! SRAMat eir veigRGists Nt reht@pbn tlﬂgﬁl)mp ttolaﬁngmmﬂhach

not or. 7b trave rearward al on su
GBS pHEY splooR et 2 AR i Pirmihed s e SHBRED v
nryvchentpesubing fore axdeiseveighnim tﬁumocctzoﬁﬁbtw«an pepiimp mafr 7b and

he interior of the punp notor 7b. The
at%gglﬁéep%&gl?g%%e punp notor 7b about the punp support

70 al IThevsippdreshel€d seoiresttp the diopa b atiogary skitbleteast supkgas nuts and
f ot gls’fagt?m{g%%@ Tﬂéﬁ'@ &ifg;hg% Y go @tuﬁﬂgﬂ'%%m&f)lﬁ means,

repair o or punp hoédsin

styelt asersiding: h%ﬂpi%tme bruawe”é attaofes tp s ppar plstt72 ppsound dampenmg

3&(&9{0§U|v{%glu¥hmés 33 InQRELto ﬂraehtem;ahstEM%ub@ @remm ﬂmtf% from
| ow a reasona e ran

e as
P magobLA B tteeue Ao de B ads it onpadiperi b 73 are
psléﬂ?lﬂi elb@:ﬂﬁh@ﬂlb%a iedeh Qvnﬂhﬂjﬂ@[n@éeﬂﬁwﬁg f Bslt 5115&%& e otuarlhbﬂﬁg a nut
i ncl u usi n vor t ex no
U R H‘é?"e‘? e ey ek e ik 7 i suppop R nd
caaagﬁhelh Qib&tukds a]ﬁﬁugh ktetbrace 16 o tﬁehepgaumh)elf’asa Qﬂfblslyip&i pﬁdae {sken
ousi 9. T 6 su usi,n
iRl Rt Shotted g s BPERRe T WS LR Bikod and e g of
sth@ﬁnmet?ﬁstheblfy s@@riagtble biae Tortatbe supbors slpliGR thild frevidioywumiy
daﬁﬁ'ﬂ ng(thérQ}éﬁﬂe%ﬂe mani fol d 8 so that their weight does

upon e punp housing 7a, which  protects the
punp @éththgh ﬁunﬁystb@évdimgs disclpeds saned gamppnisherfabsofhingrushings 73,

dtﬁgggg?orﬁi%{-g ﬁgll \Ltkl‘ﬁﬁ&erstﬂﬁ\(lﬁp@% afe H.{q{b@.%ffs&mﬁ“

excess wel e connectl1 on et ween not or

Tdgmperting mﬁ@omom@}sﬂs Appupikingsghatpanldkesiswkte S@P\l’é |thle biage 76 to

Stﬁ@éb‘b?&t @ 1 EurttleANBRe, 6 sHSld G Ao St a&kﬁmﬁ%ppo&uﬁéﬂf 72
S

as nu and bolts or fastening screws. The brace
aptlutemp Blutality oheonprstian 1YS Gatglipw Qje'ﬁ?f‘} mgtﬁnteamf Ehepunpa ¢ Sheif 72
S 9%&hd’&%&1ﬁ“h@&thmw®‘{@heﬁ 1hBrebllya6 te BRcdtd. aches to the

hel f 7 b bi
i L R A R A B R
C‘d’:ﬁ&ir a8l etypwh Htuar?d 1? |a@ﬂ\lﬂé>ﬁlﬂﬂi:oubh@s w?\tdf 0| IheSnl&ﬂd chrinects to the
i.n to the fr s fir s

TR 0t e b s A8 BBt R A B B s, to
vwdeivetalﬂeudmoercfmnhhwpumg: ha;uh@ Ta. Theciplet larﬁﬂs wmn ot ihletrof the flow

lderQ%ax}cﬂ $'hel ﬁebd tfciQrQ’R 3% fnctt ﬁ[%n}giﬁ)ue Qr tg ) t]g deilglgrefqugﬁf"mto the
aﬂa“gdledleraﬁme’t‘hetﬂowsh\tuﬂw dm qhex*teh dﬁemuabﬁa)wmld divdies theflgdifipoirto a

I t . .

DI i oy e BRRcb ARG, ) Bfidnd diRlion bPAERLE iy
rsubstasihdb@drpmdwbr relative to ths flapdromuheindst 12. Thefldyy divider18 jn this
vd%‘ﬁreﬁlhé(duﬁgr& r‘*(gglaﬁcla % Qfo@(:fgr a s%ouﬂerttlr'hﬁsﬁdﬁrb?ﬁ{etﬂuﬁll'fﬁlvffromm

rovli
inlet 12 mto 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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15 danpeni ng t herebetween. Although this first

enbodi nent di scl oses sound danpeni ng or absorbi ng
bushings 73, those of ordinary skill in the art wl|l
understand that there are any nunber of sound

danmpeni ng or absorbing connectors or bushings that
coul d be used to secure the brace 76 to the support
shelf 72. Furthernore, if soupd danpening is not
necessary, the support shelf 72 20 includes a

pl ur alThe Yio@ dividenieshiheon tethe tiBovisniatandl sl b@\ﬁ‘ldﬂ%ht\b@ﬁhg, glue, or

SETRT Ryt arS BRIt SRErbod 3 i BEGR bRy e

765 TRetiBow 1 hrgvanewtht dirsFilgd fles rdeivell, froanbe fiow diRvienEBing adliders

tha ?’%é Hgiﬁ ?18\9 ?{1 tbp h«%ﬁtibelé' %Ygﬂf&gfslc OMe §@!Jw lfgj %glf&esi;\ﬁ 81113? O\P’gtng 1§that

comnents tg fiexible frawpling ROlbgmedrs obh cquhhalgrbmlp:t B2 $amitegly.fthe elbow 15
uz?e'v&ges mec%h'd ﬁlgg’ hgw gt ﬁ‘o"f‘rrl‘ll:lgﬂ@v? @uitf,rl I?Q&?de‘fﬁog's the rsr%ond fluid

f ast eners, recelve a romt
hBers forthe %lbiqq@epflnm%frhs 2Ibpy 1§ ingludey uamei@mf fifine 8 At cphmecs to

f h%le EHu}!!nr%%rl b}%cﬁﬁ%t‘é flﬁ)uEﬁr{gd)chﬁ@ gein by friction,

3%9 glue, or the I|i to deliver fluid into the
(o ow hehsing R rciugei honging GHing et Hogiratedin Figate 3 fat connects to

f ingifekiblk @Wpﬁr[gdio(ﬂnb/vdeﬁiﬁfbf b B&upfid réiktft |843W pbmiﬂh@de!fvblﬁ%f the first

dh"g gmfv léq(,])t\ﬁ% ouflﬁ%Q ?lﬁxﬁ ﬁ(ggfnfg lg\%}x rblgct %/ @uprgﬁg gttmg 19 that connects
p&rﬂeeﬁaiibwﬂoaﬂmg el By mstds bn ci)ta;emg brasief 85adpdring thedeRerylof the
The fI ivider 13 f|r [ L
B b BE ool D HeSipis Piplinds3b afCEioR TS et qgiment
f dtru mmstfrdcmd/of ¥ Daxittidhm@ateriah Hestgnddo radbae of Himifidte e tridsfer off sound to

f{#g\% ? tﬁo%e%& R? ﬂcw{ t}qyéo‘agﬂgggb an?tﬂ?agd tﬁ)evgog@mg racke%5382 85 are

ere preven
r erdy nesessdrpin amhcethves here ebufid mwenmdmm @b;abbehiumnﬁ(gmﬂ basitive

d@ﬁ%&%hﬁ@g@d pfp@ssowaenﬁéaﬁél&%@e e Ak fod v RS 9k s lbows 14

|rect|on and [ owm n an | NnCreas
pandd s i koupipg meshize wtiligsdy é%latﬂpqu@ this fiysgierphodimgent @scloppren

f QMo g/foﬁ@eilvéég 5es) %@tlﬁo e h&nﬁlg ol tm%f J:ém@r? kit tt%evan will
friction, ue, or the | ke, to deliver th

f fepagpize wawﬂfer gltleaftdwewéﬁrl%we% SHHES PR ugRe eﬂﬁiorewqm d
f éanectiohstde &iubiﬁg\g oﬂésmgﬂﬁnﬁ:' deariddilui cﬁi‘d@%ﬁi@%oﬁtiﬁl@s dJrigest

fromthe flow divider 1

d*équﬁ%gg’smﬁ?ge‘f H"gtt""?l uid flowto the flexible
coupl iMhgh®Bing T meluddshitlvts 114andsz Al Qe 20) dQENDS dntl 06, ieh@cap 686

o7 s B B s b S SRS B Aiohe i erll R o8 a e 24
t ;lyusntnsmdmpﬁo)ﬁmtelgl cénltralto tleaddpodd of thekndinped thht@:\ﬁmdifmﬁbdﬁrwnh the
e

e ThO R Sl BB e dyfhn do R Ol ind 010 Bifing
t bradkets Ghmelcﬂﬁ @ eepiveftheehicstifluel foouapthe indet Bllandyhensecund flokl flaw at
Y Bl 261 15 AR i Cnc e AOHS 10 9 b RGOHIES, AulIRHILAg

t @mgmlltkhewrf me;tg, l@an mctbla (hiFsit ﬁgboglmeby thpreiaNSbes ameloauthhiquigkly
We@i%@tthe dtfﬁwﬁﬁh%nﬁallg @c?ehsqg haHIYc@ IEJMECP%’ES%I'H‘@ lofsé Eﬁrevefntlin ' d

ousin ousi urther
achmj@[gq: hf:gd PIESSUIE ﬁ)gthq_g)rfg Hrand ghsbaes2é gvhtle maintaining a flooded condlt[on

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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to the flexible coupling 81 by neans of a coupling
bracket 85 to permt the delivery of the second fluid
flow to the housing 9. The fl exi ble couplings 80 and

81 in this first enbodinent are constructed of a
flexible material designed to reduce or elimnate the
transfer of sound to 15 the housing 9. However, the
flexi ble couplings 80 and 81 @and the coupling brackets
82-85 are only necessary in applications where sound
peretyd mdnd inclwledogex mptles. 27 land 2o whieh ambosrhmal tvithi the bore 20 of

clPP B e 9 Dol O e ARBG RS It BN R hapg i
h@%utfﬁgebg tragtipg B fgwing flsid dTheApdex noatle Pdigpits tnlm te bare 2t until it

eim%%er@%t £, 2l QSRS B 86 Mhés% ﬁlc gyirngér 8%%&1[&%’ zﬁ'ng s&]&bl& means,

fluid flowinto the housing 9, those of
i frck pfrighan, ygquplingowsidieg gWP@éthﬁﬂm toforep ﬁsvus:@@tﬂrs hewsihg 9.

eWith VRIveREx MRADST m§:ﬁ€d"mt@$hé ﬂ@ﬁmm v@HQ( &@ﬂ@f%ﬁ the housing 9
he a sin

C necti on (0] ou n
iﬂ%ffi"mjg? {her. repeivaYiRe éf J@ dp%’?’f fresm @‘%21 eqﬁi@ehwuaq frigf figid
i st akk wkteLndtzIp 7. SirgiRgly, tﬁmrtb;omme 08 $hsdridGihts @8 Bork 1 &Pt

a5 Bl e B PR3 B g op A menb g cas.

bacteasXictwhongupling, mmtgg glue, axihs likg) 6b farnb@Eetond4ide 3fthe housing 9.

PR 9080 AR AL RSO 5 PP Bl

histis¢ nepviy @t thacdreisesttio sﬁ:ctoe& fliziki dlotvHimmabeljnlet 200md €livars ¢he81

t
e R b b S vGRURN A %s, BLACHS]E 0 Bofiind Br i oriep povats
s?é’cﬂ@ﬁ @8 inlcppesed felatipnship withia therborst202RateT heliion|cltmb2389i vehere the
gmg&ﬁ&bbﬁhé frsfi »Llﬂhh(?ser:énld'fﬂndsﬂ(fw 965, Of delivery

tém usin nown his first
enbodﬁﬁelh!ﬁtrafw@ Fv@meq %Qndzg-lﬂsheawnex rale 2R includrsiaskdzle @Ay 29

ra8d b &Ritcsp 801 @od thé%uﬁjpogés OV LRIslrd Cﬁ?ﬁjﬁthéz Voré}@ n&%ie b9 wflﬁrglﬂg&r:bed
out | et ressure | oss Qg} preventi ng di schar ge

JiEEsEs heveevem it siiuldds padesstpod frgt tbwrszs ﬂ@zzwsmﬁmcm in design,

@hsﬁﬁz&ioﬂl 43 operhtlon @8 BN iz le O andib Fn'%ieﬁ( Hoﬂﬁon@@ﬁﬁh:ggne bore
.24, Al thou t he upward di'schar esi g

bor h
08@55?‘5% in oppased g%lf’é,‘ogahtPHO H‘FH@F@X&W@?%@ tﬁ’ﬁ’\fg’&f‘es‘@p’ééﬂmem
uﬁ&ﬂ secHREAMO Kb With mwlrseﬁaa ﬂew‘muyth&&ofeeﬁthe@ﬁ thMl fb:mgtdaﬁgn

20 t hi
36 e e prie 27 oMt s eraRE il s wl Exsoumeeebine
tvbee)bmzﬂes&ﬁ)scmﬁed it UeS. Penans NOQ 4,961,52 1QPP OF TP 18 &la@ b OBrSulfliged,

id fl fluid
1 ow VIR PR st ol iyl STRERG g vl s
shglbetaed passegetwsy B Inbaatet! beialyath@etBfdughn Thd tapeked pakapewat 1€
grgﬁlﬁlgst an%ﬁlet s%qZ En??dg r@ge ﬁ‘ Blal%g untt ?ﬁ%nrggat)fxlg F%?% t&%i%&&qg[ﬁe

usi ng
(tammfthvgapewélpehsmgwa}gﬁl uuegre@ar titah é" Aridiess thaw 9G° Olvomme ger, fnars t

SbefGatid taf Jp@a,g&gﬁgr@%gu and\{gsg{pmzﬁg vortex nozzle 27

|nserte Into vortex nozzle 27 and
t he hbwgiopgie @dy adintlndes aslmlfdr:rt%ﬂ h4aging ;eised potkindé svith h@roove

f35 'Hékmf II"Hé ﬁlo&lhé?\% {s"sRR t'orﬁjxé%&)na%% eﬁé&gcﬂg Eﬁe\‘ls s?:rf{ujg%f {hgﬁo sing

he vortex noz
90‘1"%‘@)&*‘%@’2% r@ﬁ@s 39 Ahaisdetent 24t theretyarensigrieg thovortet ndzzlc 27 exactly

placeabie 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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abuts the detent 26, and the end cap 87 attaches to
the cylinder 88 using any suitable nmeans, 10 such as
friction, a coupling, welding, glue, or the like, to
forma second side of the housing 9. Wth the vortex
nozzle 28 inserted into the housing 9, the vortex
nozzl e 28 and the housing 9 define a cavity 41 that
recei ves the second fluid flqw'fron1the inlet 22 and
delivers the second fluid flow to the vortex nozzle
2&to fheitapdred pussagewaly Ak oftbs vdrie noaaly 205 In thixfirst @mb@Am E0,2Hd RSts

2 h
230 S RIRAS ) L FGE Rt o b5 £
i hpdyr?§ begiartingott the firdetSide 82. Althaigh s finss eomibbdimerh disclewotheke
fLui
E&&thfallﬁ%p@f&&é’i[ sha@&i Z[.?olgjs g§t3| ncﬂ%‘go oﬁhrlz }ygsWilq th% a%ﬁ/ﬁiﬂ ﬁgogmze

e vorte esS a noz Z
aﬁ’ét oy QA dor iggcmdly nrssaptaad fat 356 Sesbenst pmtssmmumbzed
0 Phivhetnitfe, RHLRX3 AEdybe Ay Wh & S}l[)é su%lecw §&1%r%féi mtg %[e%ﬂared

however, it should bé un hat the vortex
nB®ngEvag 1 weh ftﬂ‘@H'tPF‘%?‘&lt“"}“ﬁUIEFeQrsﬂ"r‘P » aphatikeuct i-on, and

oper atrh @i fir& elDEdiMEHt tRXpIHR 3713 ard ?an?é'x\dai kSthéRh& |Sterace of the
positjoned mnggln the bore 20 20 of the housing 9 in

O BPUSHRRSTRTGY P bindentsr e tapried RAstagenaY Abat Hhegamerangfs as the taper of
f the Itdphﬁe‘apﬁsagmmyBg,afmtenh@lﬁesttﬁwdeﬁ%ﬁé%efﬂréﬂ lflﬁiidffﬂoﬁr\/ﬂom th&cavity
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" I d
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outlet sid he taper of t apere assage

31 isTge essltcev 3‘% fwaﬁ thy egdh ef thesagzle hedy 2@96t‘ nifgweivlet anfnsa éo seal

pihe ok b ©, thaeey &nﬂﬁtﬁlglgfuﬁﬁb %ﬁtettlhh@ Eheﬁapaeaipésﬁgéva%mrégh
cl udes a_shoul

Th I 34
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pf?}P osagevat 8 Tnera st s OShen haspd Pilberre fpdy B deining the
eret dde N20Zing alyggttﬁleamiahs( such hafagaligscraid, Biug) of the likQ Wevee:, it
roove rec e e

naid B BeBREE 1 eS8 b iy Ve Rormbd ol el Bpy 2.

letmgththm firsh embrglinsintdjsc@osestheinna &t of tbmy capB0fatid thi esd of
f t fluid

frp)%lg q%@ 299 fjfn‘lg’rigﬁl?e tiﬁ%t sfufe)e 3 ag angigignlfica QA %anfel a[nglg a%JgF tagg{ of
rﬁbz@b@edzmssatwar Bl ® eﬁsuresthe ecrtta@a139rea¢t: definbe sybstartinlly Bapedfdal
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agdes 42N bonRAin HAPORE cREndd RS fhe Tp¥rePFasidbdwal 3L adjust the force

vector components of the fluid entering the tapered passageway 31. A passageway 43 through

the boss 42 communicates with a cavity 44 at approximately the center of the outer face of
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Furthernore, the ports 37-39 may be any shape suitable
to deliver fluid into the tapered passageway 31, such
as elliptical, triangular, D shaped, and the like. In
this first enbodi nent, the ports 37-39 are tangentia
to the inner surface of the tapered passageway 31 and
enter the tapered passageway 31 at the sane angle as
the taper of 10 the tapered fassagemay 31, which
enhances the delivery of the first fluid flow fromthe
Cthw ertdycap 80. iAndoaduityes, dsdjperedl 1pﬁ'gsxageﬂaaym3ﬂ: tl&mdvity 44 to permit

I f th id fl
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passageway 31, Additionally, the end of t
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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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within an end cap 47 that secures to the housing 9
over an aperture 48 using any suitable neans, such as
a threaded fitting, welding, or the like. Both the end
cap 47 and the conduit 5 guide seal 46 include an
opening to allow the insertion of conduit 45 into the
cavity 40 and thus the cavity 44. The conduit guide
seal 46 is preferably constngfted of a pliable,
conpliant, or elastoneric erial, which permts
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apparatus 105. Fluid, in this first embodiment, is any flowable liquid or gas or solid
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12 the punp assenbly 7. Each of the vortex nozzles 27
and 28 are inserted in opposed relationship into the
housi ng 9 as previously described, and the housing 9
is connected to the manifold 8 The punp assenbly 7
punps fluid froma fluid source and delivers the fluid
into the manifold 8, which divides the fluid into the
first fluid flow and the sec??d fluid flow. The 5
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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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107 includes an inlet 160, which provides a connection
point for a fluid source, and an outlet 111. The punp
107 is any punp capable of punping fluid froma fluid
source through the apparatus 105. Fluid, in this
first enbodinment, is any flowable Iiquid or gas or
solid 13 particul ates deliverabl e under pressurized
gas or liquid flow Although 4hls second enbodi nent

di scl oses a punp 107 for deliVering fluids, those of
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fluid flow and divides the fluid flowinto a first
fluid flow and a second fluid flow by 30 changi ng the
direction of the fluid flow substantially

perpendi cular relative to the flow from the inlet
112. The flow divider 113 in this second enbodi nent is
"Y' shaped to allow for a snpother transition of the
fluid flow fromthe inlet 11% into the first fluid
flow and the second fluid ffow The flow divider 113
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axis and a bore 124 positioned approximtely centra

to the mdpoint of the housing 109 that comruni cates
with the bore 120. The housing 109 attaches to
flexible the couplings 180 and 181 by neans of the
coupling brackets 184 and 185 to receive the first
fluid flow at the inlet 121 and the second fluid flow
at the inlet 122. The outlet 123 is connectable to any
suitable 30 fluid storage or "delivery system using
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fluid, The v zz 127 ipserts {nto th bore 120
sl it W5 8o AEE S R BY Bitiushitlstatd aig oyt
ambypsphisis bck intidige ejiision dﬁmblﬁﬁ%alﬁnn’gn&mhto thdbut1adIR® as can occur

. SHEN t| a coupling, welding, glue, or
?ﬁ%oPﬂﬁmﬂg i %¥%$%efﬁmg? "side of the housing 109.
Wth tAH@ougbrtheewxesm inzéngion 24 beanglescrieal in retros dfihe fvegedigng

. Qufef 1
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i 9thase afordinagnekilbia thewamany plterfdtives; equivalents, fandoveriaigons h%varymg
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inserts into the bore 120 until 1t he d
1erdimite dn qnp écspsqebydhpforegomeescsiptien rathsr tttiedetingd anfydhy theidgms
UshiTaIANY suitabl e means, 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 109, the vortex nozzle
128 and the housing 109 define a cavity 141 that
receives the second fluid flowfromthe inlet 122 and
delivers the second fluid flowto the vortex nozzle
128. 15 Furthernore, the positioning of the vortex
nozzl es 127 and 128 in opposed relationship wthin
the bore 120 creates a collision chanber 189 where the
I mpi ngenent of the first fluid flowwth the second
fluid flow occurs. The vortex nozzles 127 and 128 are
i dentical design, construction, and operation to the
vortex nozzles 27 and 28 as previously described with
reference to Figures 5 and 11-14. Alternatively, the
vortex nozzles disclosed in U S. Patent 20 Nos.
4,261,521 and 5,435,913 may al so be utilized. In
operation, the manifold 108 is assenbl ed as previously
descri bed and connected to the punp 107. Each of the
vortex nozzles 127 and 128 are inserted in opposed
relati onship




into the housing 109 as previously described, and the
housing 109 is connected to the manifold 108. The
punp 107 punps fluid froma fluid source and delivers
the fluid into the 25 manifold 108, which divides the
fluid into the first fluid fJow and the second fluid
flow. The manifold 108 delﬁvers the first fluid flow
into the cavity 140 of the housing 109 and the second

LANuid flow into the cavity 141 of the housing 109. The

QL“J¥frst fluid flow enters the vortex nozzle 127 from
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the cavity. 140 via the ports of the vortex nozzle 127.
fﬂ%q$%?+g£b%%%§V%%Tﬁg’Cfnégﬁﬁés the fluid therein and

inmparts a.rotation t he fluid, thereby creati a

fppep ineliding Biyindg Coylsdih pdthiset ri 8l el et e

vortex nozzle 127 and exits its outlet side 133 into
tawusigpincfuslingy ¥ortgwrls goemblydherginl y, t he second

fluid flow enters the vortex nozzle 128 fromthe
cavirtifpldieplipleddo thveouplor efshopunthandito thcehoupiog.zvieerdif 8ie mtrafold
vortex nozzle 128 receives the fluid therein and

irsqeareh 8 flawrgitfatid Gomithe pinep fuhdididides the flelyoferuebintcn@rsvand second
second rotating fluid flow that travels down the

MRAd ﬁéﬂw@&hﬂzb&dlgﬁmeﬂ{b@siﬁ%ﬂaﬁl& its outlet side into the
collision chanber 189. 16 Due to the opposed

?%Iaﬁﬁaiﬂpd@ #}Brt@ﬁhetl{b%siﬁgliﬂe%npozzl es 127 and 128, the
irst rotating fluid “flow I npinges the second
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?@ﬁaking a{ nnlq@ular bonding in the fluid or the
AERCER e, 8%6P ™ sol i d particul ates within the
fluid. The treated fluid then exits the outlet 5 123 |
dhepprarHBt Gy fgatitouAbaccriing g cragn @E?rﬁlatslfwepwmwpor’f is
storage or delivery system It is preferable to_

rengst @i lenadh SendhgpEng jofmiHaiyoneiex ohibe pier mey plighglong the
128 sufficient to sustain a flooded condition within

t hhenoipbos ivban ghixstoeed 180 a2 pumpaddiing ofthe plep.upwar d

di scharge fromthe collision chanber 189 into the

Ot lappardidStoe newt psflidibeace oldingsb ohig Rawhatin88: purgBipPs:t is
fl ooded during the operation of the vortex nozzles 127

Abhed d8englite @lﬁd;@.ﬂﬁ;?% thite: phhPhHRELT MEPARS nRly beh&tated on th
vorfex ﬁgézleg 1 and 128 beggﬁse rJta?ing fluid ated on the
gykjgl‘ﬁ%u PO ORHadERM rok e ﬁ&z&mg%%e&%ﬁ? and 128

ot di srupted by previously diScharged fluid flows
t ' -t li si on -
JAB o 5 IR PG bRk G550 - SRR TNRY s Bidneed
non-fl ooded | 1isi.on chanmber designs. Al though the
e R et o U BeglF T i n ter s of the
foregoi ng 15 enbodi nent, such descriPtion has been for
e aprassys 1on Fseiansstl ey spcandne taglayp ||y fugbergppiRFiging a fiage.
those of ordinary skill in the art, nmany alternatives,
dijaepraratvg 1 trapiehafindsacconingde claan i wipreid dayr fsase wipports the
fall within the scope of the present invention. That
suapesodicat dredweightyaf pheninog cdmmectbg the fluitl edurcentoathy pump does not
respect by the foregoing description; rather, it is
dedtoned ipy by the clainms that follow.

The apparatus for treating fluids according to claim 6, wherein the frame supports the

housing.




10.

11,

12.

I3.

14.

15.

16.

17.

20 17 CLAIMS |. An apparatus for treating fluids,
conprising: a punp including an inlet coupled with a
fluid source and an outlet therefrom a housing
including a vortex nozzle assenbly therein; a manifold
coupled to the outlet of t punp and to the housing,
wherein the manifold receives a flow of fluid from
the punp and divides the flow of fluid into first and

51%%@93%&'3 i drcbdi u1gﬁadc¥ﬁﬁrf‘gdtotcpanﬁ\|ﬂge NP &J}gprﬁﬂ&doﬁhmgs

at suppor e hou3|ng t her eon.
fab%P aregrh gféan% c{ tﬁg B&lﬁ%}%ﬂmlﬂ %ntqgc%: 851?%%% téx(gxsg h‘OJtnrﬁl% {;]ousmg to
pﬁng thereon 3 The apparatus for treating fluids
det fif'ng to claim2, wherein the punp support |s
| onger in length than the punp so that a punp tor of
e agmtug;rﬁy trg:pqu&eﬂlgplq)afﬁoqdﬁg to ﬁli’ﬁﬁ lg Wﬁiﬁ@iﬂt thg\ﬁ@ﬁlfold receives a
unfastened froma punp housing of the punp. 4. The
dppdflav dwnf de pumgani dyidds tiedbud dowridionyfinolwil 8bmagd a second
wherein the punp support is longer in length than the
dlupflse. t hat a punp notor of the punp may be rotated
on the punp support when unfastened froma punp

hoshpga@b fdriRat@uiuidPaccdidtgap RREAUUShERIN thé 8RAIFEE comprises an
fluids according to claim1l, wherein the punp is

UIERRBAI W thé Gl ¥ hopBRRN ¢ the staging of punp

inpellers. 6. The apparatus for treating fluids
FEUAL 0.4 ﬁ*ﬁé%sa%%l’g“%{ta? 0P SR Ao

erein t t.s
Tt 8 Sublifar hTEshieeting bR Bop Rt Be S8 6 b gy from
pu does not r u . The a ratus for
BhesSying o Ahnlgs g '5}5 ol TR B SRy pea second fluid
frame supports the housing. 18 9. The apparatus for
tflosat i ng fluids according to claim8, further
conprising bushings between the frame and the housing
tThe ppearang for tnsatingahsdseaccaflingdd skirh il dnwhdrein Hloubimgividsr is
the frame. 10. The apparatus for treating fluids
atslopad rgprvade h anmviker tnineitien nf tha gluihfio® Gloch the Gddt\es tiae first
fluid flow fromthe punp and divides the fluid fl ow
ifRiPtlew bhd 8 sbdoati diufd iow.and a second
The apparatus for treating fluids according to claim 12, wherein the manifold comprises a
first elbow coupled with the flow divider and adapted to receive the first fluid flow.
The apparatus for treating fluids according to claim 14, wherein the manifold comprises a
second elbow coupled with the flow divider and adapted to receive the second fluid flow.
The apparatus for treating fluids according to claim 14, wherein the manifold comprises a
first coupling coupled with the first elbow, whereby the first coupling receives the first
fluid flow and delivers the first fluid flow to the housing.

The apparatus for treating fluids according to claim 16, wherein the first coupling is

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




18.

19.

20,

21.

22.

23.

24,

fluid flow 11. The apparatus for treating fluids
according to claiml, wherein the manifold conprises
an inlet coupled with the outlet of the punp. 12. The
apparatus for treating fluids according to claim11,
wherein the manifold conpriﬁps a flow divider coupled
wth the inlet, whereby thefl ow divider receives a
fluid flow from the punp via the inlet and divides
" : . _ S ot " _ ‘
TSP o PP R fosb b ' p LR S PRRE compriss
accor.di ng. cl,ai m erein. the flow divider i .
GRS Sl M tn OB Mebibfitey b oubiipg pegeives
flowfromthe inlet.intg the firs fluid flow and the
ROt Bop Doy s Gpibl et IS b oo
fluids according to claim12, wherein the manifold o
dowgpraeys for tegtingt ludnngoriongdp sHimil  nvharainthoigeendogpiing is
and adapted to receive the first fluid flow. 15. The
dspiiatousivbothettraasler pgpound fids the wonidild ¢p the hotiangn 14,
wherein the mani fold conprises a second el bow coupl ed
ViiHehppdrgud foowedding ftleds andrdadapdn tl 6, wieeeh Vi Kdueing includes a
second fluid flow. 16. The apparatus for treating
frrstiiglet BaGeIetich thet sl @t ModAind Whesoat MnltthBat Y8 fe@ kit second fluid
conprises a first coupling coupled with the first

Jpow, whereby the first coupling receives the first
fluid flow and delivers the first fluid flowto the

L T R
flexible to red t t fer of th
ST oL EHBE T JABP Sl SRR S

treating fluids accordin o claim15 wherein the
elbaTsg e osPRd pariex B oPBRBPIHG B BIEdEUHNE h t he
second el bow, whereby the second coupling receives

tlihe apresBmdior tr@ﬁtwgfﬂ%%fv aAerdEng) P glais 21 Hehesae irdronping defines a
flow to the housing. 19. The apparatus for treating
flirsticagtyaba cleldiangthediret hiidfle s, o tiedirgivarteheombs whdreby the first
coupling is flexible to reduce the transfer of sound
fvoaen fdrelemredeivieo Ndidt theremeankdompartsy roRfion Tdhide dpphrtatdbs creating a
for treating fluids according to claim 10, wherein the
mRstshiagngd Mo Bges a first inlet that receives the

first fluid flow and a second inlet that receives the

396 ARshrdth WoBtredtin® Wuidslacc g 8%’ Pafb MSwHePdin Me%h.&iﬂg defines a
fluids according to claim20, wherein the vortex

g&%ﬁ{i Bavi gﬁa\%ﬂ?lk%ﬁsc@gg&]ﬁﬁlg Fufd ﬁé\{f B nY 9&5@&‘ V(?}g%ﬁog%lﬁ’s%lfeﬁeby the

position ousing 1 n oppose

to a,second vortex ngzzle al So,posi ion%? 'tgi th
AR R o7 Fs el sp IR BB FRBtsidg R e fuia fereby
according to clai %} wherei n the housi ng defines a
creating a second rotating fluid flow.,

The apparatus for treating fluids according to claim 21, wherein the positioning in the
housing of the first vortex nozzle in opposed relationship to the second vortex nozzle

defines a collision chamber where impingement of the first rotating fluid flow with the

second rotating fluid flow occurs.




25.

26,

27.

28.

29.

30.

3L

32.

33.

first cavity that delivers the first fluid flowto the
first vortex nozzle, whereby the first vortex nozzle
receives fluid therein and inparts a rotation to the
fluid, thereby creating a first rotating fluid flow
23. The apparatus for trea& ng fluids according to
claim 21, wherein the hou5|Rg defines a second cavity
that delivers the second fluid flowto the second

YO LE¥arae ?Ar%veat‘lﬁﬂlﬁ@é’a&&%mgﬁg ERANE 2Y A ESn '&%Z&)lil?sionhchambcr

recelves fluid therein and ’nparts a rotation to

d fluid flow.
é}‘f‘l‘rﬁ’ﬁw‘a@“ﬁ@i BRI T i ds according to

I th
{8 =Pp s @Sfﬁwﬁﬂ% @@OS hméfsg oy »ewlﬁcrlaﬂgqﬂqs@g?%f thgfapusing
second vortex nozzl e ines_a collision chanbe

whigrded AIvA é*éqfé’HtSWfChﬁiﬁécrftP mintaig e dloeded ?qndu@nfvvléw the

with the second rotating fluid flow occurs. 20 25.
Fhigsiapplnaets for treating fluids according to claim

24, wherein the collision chanber communi cates with an

dut hpparatfis fonéreltogdlundy. ac2Gdinghe clajppas, atheseif dre dutleiadfitifghousing
fluids according to claim?25, wherein the outlet of
th@phaidsh Rbowi thatl ot adedlyabayetd ied aow fich 8 cohRMehatPer.
mai ntain a fl ooded condition within the collision

TRaERS atultor iR RRATREMEink 6 clhfn® R\ INDeih k4 }Q)%smg includes an
according to clarm 25, wheréin the outlet of
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fluids accordlqg to claim 28, wherein the housin

pliepuens of anseidial acprdit IR @ity polsr vp@wzaksteﬂﬁsetr%@
Eerture whereby the self-actuating seal facilitates

pheeenassins of rosiegdhidisetcadiop talddpim 2htvdiceric theisely-achatingeseal is

vortex nozzle assenbly. 30. The apparatus for treating

f lguidd sea cleo fick wichid theabaitwe.29, wherein the

self-actuating seal is a guide seal that fits within

rhe a;%ﬂeaftﬁwce@rdﬁﬂg to ¢agn apRpahatdsmpasias hdhhbetisitbadbie dver the

further conprising a cabinet positionable over the

PHAR, the RGusU e MhnithRGnEBRY -ohd and the frame. 32. The
apparatus for treating fluids according to claim 31,

W@ %@aﬂatﬁﬂ%r &Q{Qm luid qg&dﬂ&ﬁ% tfelain) QVh H]thte Q?!ﬁnet includes a

€S nol se Ccr ate novi ﬁ W

ﬁundgg lliqg%dcr:duces IbOISC crcatedgoy f'l3 3d m%vmneét\xqal 81fe 11t1arn?fa [ d ad tl?c

housing.
A method of treating a fluid, comprising:
positioning a first vortex nozzle in a housing;

positioning a second vortex nozzle in the housing in opposed relationship to the first

vortex nozzle;

inletting a first fluid flow into a cavity defined by the housing and surrounding the first

vortex nozzle;




positioning a first vortex nozzle in a housing;
positioning a second vortex nozzle in the housing in
opposed relationship to the first vortex nozzle;
inletting a first fluid flowinto a cavity defined by
t he housi ng and surroundinqnthe first vortex nozzle,
21 inletting fluid fromthe first fluid flowinto the
first vortex nozzle to create a first rotating fluid
fihi@Minginfl Blrdrh MG BSRGONE W ihid Hle fikP Vot tRzAe RAMELHY 4 first rotating
defined by the housing and surrounding the second
ﬁf&ﬁg%nozzle; inletting fluid fromthe second fluid
ow 1rito the second vortex nozzle to create a second

A 0P T HlPo

collision chanber. 34. The nethod of treating a fluid
second YOHEF BY7# t 0 cl ai m 33, further conprising outletting
fluid fromthe collision chanber through an outl et
ligleting dlugblove therecand! fuid flow intedhbiecond3Rrtes hezzietorgehiod sccond
treating a fluid according to claim 33, further
rotating Onjorflesi;agd  providing a fluid flow froma fluid
source; inletting the fluid flowinto a manifold that
dinpingig thdBrsf tottititlg fluifldvataathtthesdebiidilotatihg bididf flawin andlision
the second fluid flow. 36. The nethod of treating a
chambdy! Ui d according to claim 35, wherein the manifold
includes a Y- shaped flow divider to provide a

. TROURST YR oS0 A6 S LA i
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o includes” "co at are exi eto

ovi de saqund. danpeni ng. .38, A.ng%p d of manufacturing

35, Jhgang PEZEIS uah e UBE [ oty atEuFAmPrising
nmeasur enent s conprising: inserting a conduit through
grovagdias # G flow Bom@UlifgoWesii ng the vortex nozzle
therein; placing one end of the conduit in a cavity
dfleftihg thedhtidefow org b enandnld tsetcividergha fled|ffowaigtathe fing fuid flow
seal over the aperture.
and the second fluid flow.

36.  The method of treating a fluid according to claim 35, wherein the manifold includes a Y-
shaped flow divider to provide a smoother transition of the fluid flow into the first fluid
flow and the second fluid flow.

37.  The method of treating a fluid according to claim 35, wherein the manifold includes

couplings that are flexible to provide sound dampening.

38. A method of manufacturing a vortex nozzle adapted to provide vacuum measurements,
comprising:
inserting a conduit through an aperture in a housing having the vortex nozzle therein;

placing one end of the conduit in a cavity of the vortex nozzle; and

securing a self-actuating seal over the aperture.




