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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
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of the Related Art U. S Patent No 4, 261 521 di scl oses
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jcpnical %@B‘t s ﬁ@“cé‘ Jbtheinside edge O'E thecope jsttangent ubfée eltsiddaithe
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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




10

15

20

25

30

35 chanber. Additionally, this thin filmof fluid
becones the interior liquid wal | of the vortex 2
reaction chanber. If the fluid is not uniforny

di stributed down the walls of the tapered vortex tube
when it exits the nozzle, instabilities will devel op
in the inpact pattern between the two nozzles | eading
to inefficiencies in nozzle performance. These
irregularities in fluid di%stribution are inherent
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movement of the pump. In addition, the pump may be oriented vertically to permit the

=
et

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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novenment of the punp. In addition, the punp may be
oriented vertically to permt the staging of punp
inmpellers. A frane that supports the housing al so
supports the punp to prevent |oading of the punp by
pl unbi ng connecting the fluid source to the punp. 3
The manifold receives a fluid flow fromthe punp and
divides the fluid flowinto a first fluid flow and a
second fluid flow. Accordingly, the manifold |ncludes

| e tlet of th
11 ot Rese B fonb bl s i i o o
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fidid AW tPnd h@t \fol'téxsﬂozﬂé’gtlcﬁ ﬁapﬁ‘lg ﬁl‘sﬁvd?‘tg{; RobAd %ce&gkeﬂtjut {héc‘r%in and

vortex nozz recel ves erelrn and
impggts egHoR tg ﬂterﬂ@lds thereley, creating & Bt rotating fluidyflew. fSlméitrly the

hoﬁﬂﬁ@&dt‘ ﬂ& d sEééh&jcdcvktPWat deliverd B Se¥ondldft ﬂom’tH%le'}gcoﬁﬁ (lbrﬂc?s a

con t hat delivers the second f ow to
Bsue &ﬁh ¢ VB?@@Q“%@O%%@F%V% &l therei andimpasis @ gefation to the
fluid) tHefsby Breatink @ sécofdroisg fidid! v e fifst shdasdnd PRk hszzﬁs and

rotati to the | uid, thereb cre asec .
tod 508 Fghne  efon ek e et S e ke e B ow
withohe seesndactatingtflogl floeusturgprite fd et ofithe Aluidi fdimoin cabavodE
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full 855 Youdnd 4 ; . .the vortex nozzle, and a
o S i il
It is another object of the present invention to provide an apparatus for treating fluids

that is easy to service.
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30 seal is secured over the aperture. It is therefore
an object of the present invention to provide an
apparatus for treating fluids with sound danpeni ng
qualities. It is another object of the present
invention to provide an apparatus for treating fluids
that is easy to service. 4 It is further object of
the present invention to provide an apparatus for
treating fluids that nore efficiently transports a
fluid to a vortex nozzle assenbly. Still other )
obj dtie §urtheraabjegtof ghe PEGSERt IMURPLAR toEdvidsrantappargysclortrating fluids
th'htlr(}i_vl(lﬁéltat:fﬁeientw d*ahspbﬂ§d)ﬂifid toa%ﬁ%ﬁﬂtozil@?stslﬂlﬁﬁ?._ of OgdiBrFlQ?rEsé
skil].in the art in light of t ollowing, 5,
DEséﬂf‘ﬁ%etjﬂpfﬁ@ é?ﬁéebﬁ}@@mggﬁ f}F@f?Ee'rtgnvgmﬁ@r‘@Béeceme

ewideato ithobeisftor diiiarngkilbin delait ivelighodf tenfolippimpat us f or

' ' ' -4 are perspective views
‘B#ﬁ%%%éﬁé%Tﬁgﬂggﬁﬁgéry system according to a

fi r $iguenbisd perspectivefvicarilluspptimgatcatinet of ant appaatunfyr fréatinglBuids.
Fi gy i i al: Cr-0SS: t - Vi .
| DA o BRI ART R M e i
firgkesbrddimpntiod ax anparays for freatingiflgids. i very syst em accordi ng
t 0 Fidutd sSit a pAHIA HBEREGonSTVEW iBuralinh AvorteP 8SzREEE VAR hozzle
view Illustrating a fluid delivery system having a
asgrghl:Roused iy 3 fluid defivenysysiemaserrding togeirstiembodimgity e 7 i s a
per Figeed iv & cocbsiattiohdl wiividistritthga fluldidetlvedf byisipridviny $ L&k
accor di 9 tocﬁ second enbodi nent of an apparatus for
n 85??“@ BT s Figure 8 is a side view
i || Eegureahtis agerspeétiva ividwdlbisirating ¢ flaidsie bvarpsgsemdidogditigio a
se?q%ﬁgglgodilﬁgmggén Mhrat®d R APAREAL US for treating
uirds. Frgure IS atop viewillustrating a fluid
del iFigareB isy sitleyiew dlysgratingwfluid delivers systah aceoiding itthesetondf

mﬂBdﬁQRﬁﬁ@ﬁMﬁm& gﬁ}ﬁg@$éﬂgdiluids. Figure 10 is a front

view I n partial cross-section illustrating a fluid
del Filearey isg top il ibwtrating 8 flyidislglivesy system@eqording b e deonrcht

cd&%dﬁﬁmﬁﬂﬁ@&ﬁhﬁﬁsﬁ?he&ﬁ@ﬁﬁhﬁg f|PidS- Figure |1 and 12
are_perspectjve views |IIustrat|nP a vortex nozzle of
us

an S[sy5sriQesasirangyiew in pagiaf gresseecipg dlusteatigg p guid leliverysystem
acPRdiPRGlskasnd ¥hilindnt 813k hpaiafil fét ngsgmémmdapz Z I3e_ of the
e I gure I'S an

TR NN G K TCHSNEN
treathiZfluidsbody of a vortex nozzle. Figure 14 is a
g; 0 alsg;\}%ﬁ Es'xaop%%lpec\{il/eewy%vb %lllué{%irrxgag \IIOrl]'(gX goz\éperc}f ﬁlxc agga%a%tlls%orb ody
treating fluids. :
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




10

15

20

25

30

nozzl e. DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS 30 As illustrated in Figures i and 2, a
cabi net 50 of an apparatus 5 for treating fluids
according to a first enbodi nent 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
and the rear wall 54, which in turn are supported

d dewal | s 52
O oo B, PRI AT 55
558 Brealse selited & thebAsstaafihd wall spppdns SSaﬁﬂ) by, gidts5aa@ aadlelirons
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S0 secur
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t hemrtﬁa ﬁrsmﬁﬂod&leﬁéﬂﬁ%w»eautsp i SastRlel inSWBRKibR 5925hd 59b
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Fugtheghore hvgtitilatioh slotssé ofianydonfipysttibe may bqaemdeg sn the eabiret $0pd

|
w1 i b o 1, Sl 5 or
treging §t1\%§1&fée“f$5ﬂ oté@r@pwmgg or gparprpyméyalsadre ihchideot danghescabipet 50

or 8 Bas® 8@ for p&Wkr lifdlor §12'Qﬁﬂepﬁk%d sfdle Afaf 53b.  Furthernore,
ventilation slots of anx configuration may be
®

i ncthdeRIFo8sT 3 REthe sabinee0. Bship dirst gnbagiinggs dgsequred atop the

sidvvedils 52 afd BNthefrom wall B, aﬁ@the l’reani'alﬂ & Tsﬂmgwmlﬁﬂéﬁ%k Yuch as
ui d course

appar at us for
rivelng s Be R e e gt e B8 oo AJGh paien (o e top
covehfl axﬁndmbstﬁﬂall)qferpbﬁtﬁcdm&ﬁmﬁm Subdr emv\ﬁﬂthé topl&sve0I1 sacty

thaptilg‘?xﬁer@ﬁ% Bf @ufa totptrclzﬁvelrJ F? Igrrasc ntac;rg;otgn&t ﬁgr réifé 0 gle §é@%§%%§1§’9 36’

thetfilont wadl i?ewdlﬂhesre@ Wvall ¢l ABBpoughlths firsoembodimtent iB@stratangitop bever

1 iittd mﬁé sufe angSﬂzragd ¥hesﬁ%h{ il % TRANS a4 4 BFthe cabinet
rivetin riction, as enit ng sérevvs lﬂ %021{

50, shiese efipedinary ekill in theswy veill yesperizepthas the gopfover fip S1amay teceaared

to tﬁés.&waﬁmsma YD shettnt Fhil % mnn@&g.l Wil fAlo garbﬂm Johe thqgi@{o]p

es of the top cover 51 such that I nner sl

covs may ot sesured ahalks byt instnad east aton %sn@maa? 52ind &3, dfe frame
waﬁSﬂﬁHﬂhé&a&almd)fﬁécabg&t e front wall 59, and the

rear wal l ough this first enbodi nent

i | Wwflw@fﬂaﬂewﬁi te Hvéﬁse 68 fesidey. within the gabinetS0; Thresaund wall

57 ﬁzhlﬁﬂldt é_na)odﬁrféﬁt ik EdABtuck@ om0 séibhstsN£andSh thidabh Rftafifa
he cabi ne those, of ordinary skill in the art

se"\;ﬁ'icvlafr LEN “’fé V%hﬁ%f“‘efﬁ%ms%ﬁ!?f@a\?e?ﬂ"ra if,fogned fo ﬁ%ﬂ)" HRImp
housiag T felthe b(iml!i icenstilyiPufthd dpparatud s eor Trdatink GidE toPads tmaalgh [n
54. of _cabipet 50 or that t

r wal l
a5 ot R 56 Be R sBio Rt Ban P tpnd pal Bhand s
covext5d pn thiefirgtiechbudiinks aEzZox&ﬂ‘dct&&o ak Fedudelop Elimiddte Mddelcreadd by
ﬂui&lnlgvihg @itﬁiﬁ% a%old 8 and a ouglrli]ge 9 89!9«'3 'Qp%aratus 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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A sound wall 57 secured to the base 6a resides within

t he cabi net 50. The sound wall 57 in this first

enbodi ment is constructed fromtwo sections 57a and

57b that each contain a senicircular gap such that,

when secured together, an opening is forned to allow a

punp housing 7a for the punp assenbly 7 of the

apparatus S for treating fluids to pass through. In 30

addition, the front wall 59, the forward sections 52a

and 53a, the sound wal| 57, and the top cover 51 in
copgijugted phmaaterialsop are Hagdh Vithantrigls hat thsprbr sentaia squad) e 26y
fofth IcBikNakend1ReSE Creat ed by fluid noving within a

nani f S of the_appar at 5 for

T hSreiad el R g S 5P o Sl pump
assemblyl 7d1agind 2 pumpBausing eand @ qmﬂp mvadot 7to The puntip hdusing Bpof the

cover 51 ef er a ' enln oL, .
pumlg ass, mél S’{ ugcludes Pl yGOd\gh roJl ga%ond'nec o0 pB E)é?gblfi )§OL%CC,

reduce Boun

" and ernslﬂpuldt ‘Bl mrmpwaae@bb'd lissangy purap eaphtilerefhbupipirg fhwid fem aflgd

soﬁxja@&l oﬁgﬁﬂé %spgfatu@ gn %ﬁldnm%qyﬁ}gv enﬁxu&nxeﬁts is aL§’ ﬁmaé)‘l\‘eqrqﬁrd oft Eg

| ustr af ed Figures 2-
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to h1da redbiRBIeFaiga 6 R ellsh &b ghvd greawmcéa%%mmmn&& 7b or the
perforn1na|ntenance or repair (e.g., replacing a sea
pugp W@B&gklng bearings), the punp notor 7b may travel
r earfne hgpard@3dort thatingUTiRls 1RB&athoddind PNRINES voR& 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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~ bolspor fastening 506‘?“&?

rear wall 54. Further, the punp notor 7b may be

pi voted on the punp support 70 to permt 25 access
into the interior of the punp notor 7b. The novenent
of the punp notor 7b about the punp support 70 all ows
the rest of the apparatus 5 for treating fluids to
remai-n assenbled during maintenance or repair of the
punp notor 7b or punp housing 7a, thus shortening
repair tinmes. The punp support 70, accordlngly, i's
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WRAoEly6) FiereBPURN e e rt
W e e
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daniy@xing gr #bsdabihg ccmham c&lbdshidgeth@t doald bB ased eJsedurd the braSd A6 -
ger ted between th

b 7
e RO AR P PGl Fouhd B gl R s g st 2
inclulesaupdiiralithef chmmection FBtsalmd alidwevestisplroovemsiitelf the fipporfshelf 72
' ' y h th
to Rl S BRSPS Slonbet el 92 it IV BLAE YO0 D
pi deferringngwitp Biganges, thuand 6othe manifolh$ includes@n inddt &2, elflpw
divRIBCH! élﬁ‘&vstll?i%ncpfﬁﬁlﬁi t%ﬁlbte%ﬁﬂ?ﬁgsgﬁmg B ThEGld: lg\go ﬁéys' (6 the

rovi di ng sound enin ebet ween.
outlep [ ofithermmp éﬂ%ﬁ'@ﬂﬁﬂ%‘tg 2ty seitable wansowaltiastelippesving @asrsmers to

rec@RSOMGA NOw bR kﬂerﬂﬂﬁp Réusing 7R A% irfddt 19 ﬁg'\ﬂﬁfnyan%ét ok thk Rodv e

art wll understand that there are any nunber_ of sound

dividstidend isdield thergisby; Hetiog, %%ﬁﬁge gligras thsrlih,fa ﬁqlwgglutqqtatp the
flowe @ivider i;ze 'mi ﬁ@b: Ei@ld%ﬁl@%&lv?flﬁe hﬁla@gwm: aloldestthkeﬂlﬁdigwrnko a
ur if sou anpeni ng_i.s_no
firs Bk ik it 400 SIBR oY SHEFINE P9 DGRl BBS fow
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ort she to permt, the
e i SipeL R for & Hapdthel SansomBE g g Mo oyt o
inle? 82 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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Referring now to Figures 3, 4, and 6, the manifold 8
includes an inlet 12, a flow divider 13, el bows 14
and 15, and flexible couplings 80 and 81. The inlet 12
connects to the outlet 11 of the punp housing 7a
usi ng any suitable nmeans, such as a flange and
fasteners, to 25 receive a fluid flow fromthe punp
housing 7a. The inlet 12 fits within an inlet of the
flow divider 13 and |s helgd therein by friction,
| ue, or the de]jver fluid into the
il ow“a How Higkler;i3 comeetS 9 ‘b?/ﬁhw davd Dy feiction, weldipg glue, or
thé likd, b delivvtha gkt fluid flohe o théelbdw 4 ﬂ!dftﬂe(wtohm feid@owltb ths klbow
TR 4 o BT L
thp étsp%tndj flowtodthe flexibdet doupling 80t The ctbbwo i inclodestah elbbwlfitting 18 that
coyi]é%tsf %ﬁé%l‘f#é c}éhﬂ 83'§y arIs '8k @cou Q’ﬁfbl'a l?‘ett 8% @r?%rfmtﬂ% elt:ﬁv 15

aped to r a sno er transi

' revqrsﬂs the ﬁqcew ﬂwcbﬂﬁw weelveid ogy they ffowy dividertl B and deligers fhiegécdnd fluid

fidw RUheARdlibleRBuptiag 8N dnd Libdw 15 Qs I @bdw f?é{YnQ |/ Ih&onnksts to

th refore grevents t he abrupt stopping and
Goupdig 8 hbyyneans ef aqoppline oraghst 83 her eby reduci ng t he
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delivers the first fluid
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e 8 s iieres 150 e B0 B8 uoRtie b vy g Al bo Pyt

re@guipd hany othemsuitatie 88 equivedentunerms, 9geh s Mmqiuu@e Sndasebuws i ng
Y/
copsbhipf & tfnoufll 4 o ad el AP iR flediinc sk gPrigOBRRT 1

hopsingkiastead 4f ¢nd ppesions t the dellvery of the flrst fluid
{1 Othd Rhubifled RAURE Her’21 ahl1 92,30 U1l Sh, Senbehd 513 26 15 U8

housi n tting t hat connect's

a“é 10 }91‘4 heyligder 88, Th%'éﬂ‘i‘S'“&)? defingsn horg 29plane ite RestraigBistapd a bore 24
poﬂ%r{ai Epﬂi'&ﬁnéi'&i' ééﬁﬁ'ilxo fﬁfa nlid}pBint m&:@ 9“&15* cBJn&Wnﬂ:Q t\hﬁl the

| exi bl e cou

ous! n
boft < Thedauing daenthes t lexible Aot puRinEd0 ord 41 resanmféhe coupling

bra¥R&te84 Al 8SIRTEARE @hetﬁest AR apdhe Eﬂe‘t 7 fAtR Lhmad nhanphat
of sound t ver, the flexible

hBIGHA RS 23 R FOBE NG R Bt i oe sl erenstas
using ell-Ridwh pilﬁlﬁg?&ﬁiafn)thlk ﬂrsﬁ@iﬂotliﬁﬁhti, tﬂﬂ&utléf@’@ a.s?uéwlthat quickly
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dlﬂdhﬂf@dﬁeixd}@esﬁdmindhé om0 ahd thiebbrd @4 ehitaudintdiding aMdoded coridition
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' Wﬁﬂhf: e?rpe%é‘ 1S aﬁ"sgftegd'% fhﬁg\'f) “YlEe W?’O% 1o

20 recogni ze many ot her suitable and equival ent neans,
such as two punps and separate connections to the
housing 9 or a single punp delivering fluid into side
portions of the housing 9 instead of end portions.
The housing 9 includes inlets 21 and 22, an outlet 23,
detents 25 and 26, end caps 86 and 87, and a cyli nder
88. The housing 9 defines a bore 20 along its centra
axis and a bore 24 25 posi%ioned approxi mately

enfRBidefd, idcRddsHBrtdl ddBRis Q‘? atf 28t Q/ﬁ‘lcn %U?Jhﬁtgongd w%n thte bore ﬁo of

comunicates with the bore ousi ng
the hpuping  inpngosed eslabignspip .twg@"ge tharﬁast Suidflowrmwitirthe s@tonti lgid

ﬂoQ\Q thetebi ﬁ'eatlbé ﬂx@ |ﬂ6\t'i§ fidid. 3['1:@ v&@extr@zil@@’ﬁfnyeﬁs (J-Jfbetr bdh g‘% untll it
t he |nI the second d

ab%\‘? g‘eg’ﬁ%“ﬁ%\r% ad ths-gnd eap ég %’F s 0 hacyligderdR yes amyiswitable n&ms

suchiis tfiddvion, af cloupldg,sﬁdlfufgggu@ or e likey & f¥r$ ¥ iksE§e df e rl\gusmg 9
n th| first egg?dlne
ed @ewﬁ'esmg 9

defihea advity 40thdt oaceivasmitedirst ﬁusl(ﬂoaasﬁ'dnomleedljﬁﬁ dolidetsahe first fluid

o RO 893 SR e F B G R
abyty the detent26.raad the end cap BT attaphep rvetht;oﬂnedez @8 asink npeuitable med,
suchl ok RRdeR atcbﬁ)liH?V\\@fng,déll?ec Bahdfked T%%&E §e§onqg%5 (f.ﬁge hedus1{1%9
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SePpEiH ngr‘f@t @V‘?"HXB l5 28 urthsrmpieothe ResHioniae phie yRyEx norales
27 hind 28tin bppoisei rfelhtmﬂship Withid the bore 20 BRatkd 4ldollisioh |cﬁ’é[£\ﬂbe1t2 ﬁﬁlﬁ%ﬁ%he
. treatin ng . e..vortex nozzle
impipgenl ref'tsoqfhr?t Sttﬂﬁg\?fﬂ‘g éti‘ Sﬁ??PJH“’idtﬂOWé’ﬁEH’% the detent

25, Asitidsttated irefighresshand 61, thaooaex foazlt DRinchilids A@6z1e83dy 29

[ as fricti

and"a?n eﬂ? ﬁ)@b P ltl%%mggse%ﬁs’%logurre O fé{qlre \[(ogex ?o&le g?MIQLeﬂeﬁcgleed
hersmd@“@?ert inghopld be inderstood thytjthevortmenazele28 s idknicll i dBsgn,
codsﬁ’&ﬁf)ﬁ &fd bﬂ&aﬁort {(ﬁhemHéé J&Qzl? 27 ME%MQ%QE%SJ] onég within ?\ﬁ Qrg

the housing 9 fine cavity recel ves
20 Pﬁ the v &n qppeﬁ%i riegonshin e sorteanezaitTity Briditaterimpihgansht

of thé sécéhd ffdlcpﬂl’)v& Wittt BEANOASEHoW @Gﬁﬁe@mgrz althb Igrfo%wu{%@sxgn

vortex nozzle 28 inserts into ore

for Hi5\yPEex noazle &1 is Arefered, t@ﬁrooftorpenwwna;shw witl regegnizs thabthe -
vor?eh Qo?}és diReleded §U. S SFategt N&W 3611 23 Q+@5 W‘:‘? tma} leél?(é%h?eﬁ
ri.ction i, N ue, he 11 ke
t orieaSRlr BAGALR L Bt crRedimgiis Slyatialigviinrinan Sortsed
mclndkiszdpEreﬂ Passapswedyt B dochted ﬂuill?@h&&hfr%ghgﬂ% tapeR@ pH<e4 1@33'h31
cavity t hat

o B0 TS SR BT LA SR PG 4o P 9 T e
tapetef the eapered haasag&we h d ghdatet tharf 0°0und te8s thre90? Holvever, ot | €

preiois el R SR t Do B bl Wi thi ' the bor e 20
cr gt sezzlx body 29 lmlludns cthauither34 89v1ﬂ§1ﬂ’a&ed ;hﬁno]aSS with a groove
36 GHBhTAETRAAsE e s Mol Fifongly rigpec R b ufrie oE g i
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y he vort e SCrli
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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herei n; however, it should be understood that the
vortex nozzle 28 is identical in design,

construction, and operation to the vortex nozzle 27
and is nmerely positioned within the bore 20 20 of the
housing 9 in opposed relationship to the vortex nozzle
27 to facilitate inpingenent of the second fluid flow
with the first fluid flow Furthernore, although the
followi ng design for the VBrtex nozzle 27 is

inftRS @J&e@%ass%}é%&%eﬂq;f i @h@)@ﬁ&z@ lﬁ‘( th Cfr}irgt Iﬂ]r(?]bc‘;Jl dmenﬁ thf ;g)ﬁs
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stant | al ylindrical in shape and I ncl udes
subslrBil borepsrcidalagr per H:Sh thascnt ey skildn R odltecognive
that bﬂybﬁh{mﬁedacnaﬂﬁﬂﬂeééﬁy ax&ﬂihatlaﬂﬁhdﬁdﬁﬁof%ﬂrtd Hdy&de u‘ﬁlnit@ 32
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e
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defining the inlet side 32 includes a taper the sane
angle as the taper of the tapered passageway 31 to
ensure the ports 37-39 each define a substantially
trapezoi dal shape. The end cap 30 abuts the end of the
nozzl e body 29 defining the inlet side 32 to seal the
inlet side 32, thereby permtting fluid to enter into
the tapered passageway 31 through 20 ports 37-39
only. Accordingly, the inndr face of the end cap 30

e lL.e bod 29 def t he
tnd it B 3ol 4500 1l BREE S PR SitinTre g el
mqaamenwf vagraim wiawethe@pqwlsmg@my 3BA cofidait guidt sealp6. 3&
w,@,tntmn@éa {49 tﬁahseca&% Be nbldfg @%g) a%ng us%’efangéu%t he

i nlet si e usi ng any suitab

mepnss fush P%@ﬂlsee?eé\ﬂétmggw%ﬂg orthe like. Both éhe qﬂém/@rand the conduxt
guﬁb Sudl 46 iR€ludend %R&ﬁr@%jaﬂoaaﬁe iheRioR %@c&ﬂglt 39 n'ifpt){e glt}t ﬁf
|

t he nozzl e body

|| t
oo e 4 T b g R e A &rffemblmﬁeresmaecbof@fphe camplant,

or é!aqtbn&@lc afacbribll@hiemperbits gréh&z o RenAClYf tROcHAREit 4¥ Wighid A€ cavity

t d th I
40 s S g et pepadi o8 st Bl o A e FotibeiSre
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recognlze I nner
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opening to allow the insertion of con into
of thefapersd PAagER@Y 3t-hus the cavity 44. The conduit guide
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rotafing fluid Bow with enore downward and outward force vector components.

In operation, the manifold 8 is assembled as previously described and connected to
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t apered passageway 31 via the ports 37-39. Delivering
the first fluid flowto the ports 37-39 15 via the
cavity 40 provides a significant advantage through the
elimnation of the need to orient the ports 37-39 with
respect to specific fluid entrance points. The tapered
passageway 31 receives the fluid therein and inparts
a rotation to the fluid, thereby creating a first
rotating f|UId flow that travels down the tapered

sa nd exits it tlet side 33. Each port
ﬂ*%wwgﬁg?f/ya ﬁap BB ¥Yiey Rozgles PHandaB arednsertesiin Bepoped
relatidihgiep) inkothd housinglo mrrmddulsly dt:sanmdaama &amwg@ds EoRiShd @AY
3 s tangent..al _an or fm ntr
mififo SR shERASEN P 2 pls L o A et vt e o
the nhiamfotdc&; whicindjvided the fiid into ttuh&rst ﬁimeﬂcwl arrdam%wﬂyndmw The

o8 AR STl 8 Wb M o i

 flqyr intpithyecqvitydil ofitherheusing ﬂtﬁﬁﬁest ﬂnd flowgntees theworex nogfle 27 from

thd QURf 40NGh thd ptird 3%9%&&&&{1 HozlRQ7 q%lve&ex%% z”ﬁece%s thbe

ta ered passag evvael( 5 Additionally first
&reip Audimparisiggota %'é% thgéletdf Bpraby csgating %ﬁrsttrﬂféﬂrtséluedsﬂow that
traSJls &fvrl the volt®SfozE1B aNaddRitLifsQubet SRE 83 Mrthe @iIR@n QhantbBesy.
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housi ng 9 e second fluid | ow
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seqppfl cmkodigs ingludes apue |1Q/7e‘§“‘f“ﬁ% in g yertica Posiionsp s taﬁaow
stal mgaf finpelers; Whi ‘Ei@ﬂdés%rtgﬁﬁtef tlﬂdisdne vdhh@Ftelﬂ)ﬁ lembﬂsq;gwar

rottln uid flowt trav own th
A'(PBF e‘!@“n‘fé 32‘?"@ Pumpg hexeipressurg Umifatipgse %‘Ped%f‘hglﬁsslafﬁ o the
suffidleht fod g3t ppRdatiens whfle préWidinl Adistct yowei bing edaigef le ;ﬁimp

L t t | e.28 h,
0 it i 140 iR oGP Rse o ing 5 g R Ot
1100z pemp B7riemg pwegs cdphtde 6flpuinging fieid diom 2idd sonpathtamgiathe

ap;;a%tl?st 1'09 nFlEig, in this first embodiment, is any flowable liquid or gas or solid
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the fluid, thereby creating a second rotating fluid
flow that travels down the vortex nozzle 28 and exits
its outlet side into the collision chanber 89. Due to
t he opposed rel ationship of the vortex nozzles 27 and
28, the first rotating fluid flow inpinges the second
rotating fluid flow 15 within the collision chanber
89, resulting in the treatment of the fluid through
the breaking of nolecul ar13bond| ng in the fluid or the
reduction in size of so art es wi thin the
parieias S Trable FaBRE R 8 PIGHAERt Albeh B @R o3 of
en{bb&nfemtlﬁscmgzs Q pamgl 1(l7rfax\/déh€er‘h9 ﬂ?dﬁ tHobedtl o@dgﬁdrjdskdl ﬁmra&gr&ll
r ef er e to
et SURIEHY hlid R RiEs SO B St nlders
S uf f Tled apperatesol 05 7o ttsajsxg 8iids mclfifes @ dranie d%ahdtal pomp wappbrt 170,
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wmie%%qledus wagortsmﬁ .m&qmbftgapmp ﬁoh ela\w&@m%@ #4884 27

ti veness of he vortex
br%iti i7ésané 177%&!: fza@‘%‘@é é‘ﬂé“é bfaﬁ?Salt'/'? ARl ¥ apdithe Ps%ets 175 and
176 bsppbiy tHemlet 160 tHalvRe Welftit GXan@@hﬂdbﬂ@ vddd iA0shndBing e f1G7at

el o S 7 B e B ESROE S e
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pr e $haapparging wé fordreatingifiuigs inglydestahpusingohi@ havirrn varteanaglh
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| enl
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n
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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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10 source to the punp 107 does not rest upon the punp
107, which protects the punp seal, punp bearings, and
the punp shaft from damage caused by vertical novenent
resulting from excess weight on the connection
bet ween a punp notor and punp inpellers. Al though not.
illustrated, those of ordinary skill in the art wl|
recogni ze that the apparatus 105 nay include a
cabinet simlar to cabinet 130. 15 The apparatus 105
for treating fluids includes a housing 109 having a
anl syt m%&@wﬂ|v§ﬁssrlmntﬂ”§ept&géﬁu ineflud fowhd  a
mani he lfidw maiei hatcorfdetts abl tye €l6swEIe sndt N6 bp Bictied, whiding] glef

o PO B AR 0PNk B P LA 0 Bow e

elbow 1 v Aldkaitios 117 1evam$ tllemst fiufidefldw @eeived Gomutheafldvhdividerdd 2 s

ARG AR S 015 e AR ™

- elppsy gﬁmg disethat posnecgo flegble gppling K9 by inepns 0§ 7 coupking bracket 182.

sifi Qflf Heitba l PHVEses ﬁ@lsccoﬁ&‘ fﬂﬁd @ rréc@ige?d st e rﬂt]@ dRAEP113
from anagg caused % vertical novenent

mﬂeﬂgmeﬁ thgserand fridllewde thidegihie conplitg B L Bisrsthow 1A includes an
elb&Y maﬁ 1 tshﬁat PARELt¥D HOxXibIe B6upkE I8 11 b RRbs@IF & couplify bracket 183

i i men ocat
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disurdzest mmirbldiles fo}(delﬂh&@&hhd flovaintoake Housingil 09Stioea ol 6rdinary skill
on of the ui. low fromthe inlet 112 into
im oY s g il A B (i e
separate/cahinedtioiesrto the Bousing 109 arassingiegpuep tdelivieting thidd impt side portions
of the fluid flow, thereb
Oﬁﬁcg’%&ﬁ%m?ﬂ] teéfﬁeh(?ﬁg ead pressure created by thi >s/
t y pdhohousiagl i@emthmnm!m 123 aed 1‘2@r @fvgtletém,dvvprng 1¥5ond 426, end
' iRt [wid. .
ca%zﬂ gsrs]j%ﬁc? b, Pl %§§1H{d€r 188 I e hBiide" 189 & et}aEeglzfo %hg K.E %{:&gﬁ

1 ow dI Vi 113 connects to t ;
axisiagd  pore 1 24nopiipned apsirelimggely gentral to ﬂwmtimt jof the housing 109 that
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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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and delivers the second fluid flowto the flexible
coupling 181. The el bow 115 includes an elbow fitting
118 that connects to flexible coupling 181 by neans of
a coupling bracket 183. 10 The housing 109 includes a
housing fitting 117 that connects to the flexible
coupling 180 by neans of a coupling bracket 184 to
permt the delivery of the first fluid flowto the
housi ng 109. The housing 109 further includes a
hou in% f|tt|n 119 that connects to the flexible
co uf)’l gex 2o7zlg gsseptin 4 1 0gesides pvithin theRpre 129 @rd in thizseqopd
emp@limtrit, ihndiedes @briex @6x21e01127 dna 1€ GO arel JositiOneli Iv@tﬁ/inttﬂk ttd?&l 20

or SR &I 480 i et e SRl e Bl BVt scfne
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t hi.s f'%Stlﬁgb g nF " 8 ﬁﬁéoses a nmanifold 108 for
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al so be used The vortex nozz
nozglg 43 7feam the ity lﬂma B pertsiof theariex noazle k2% beemmsl nozzle 127
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travels down the vortex nozzle 128 and exits its outlet side into the collision chamber 189.
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sui tabl e means, such as friction, a coupling, welding,
glue, or the like, to forma first side of the
housi ng 109. Wth the vortex nozzle 127 inserted into
t he 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 vortex nozzle 127. Simlarly,
the vortex nozzle 128 10 in6éerts into the bore 120

ol st M N o Ell heees Pl v apgne i
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128 of téinbdsinkA 89 hlddavdi£6 G lsYiBBle iR & &é@%@'de# u:ry Oﬂ F'JOOW from
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into the cavity 140 of the housing 109 and the second
fluid flowinto the cavity 141 of the housing 109. The
first fluid flow enters the vortex nozzle 127 from
the cavity 140 via the ports of the vortex nozzle 127.
The vortex nozzle 127 receives the fluid therein and
inparts a rotation to the fluid, thereby creating a
first rotating 30 fluid flow that travels down the
vortex nozzle 127 and exits its outlet side 133 into
the collision chanber 189. Simlarly, the second
fluid flow enters the vortex nozzle 128 fromthe
cavity 141 via the ports of the vortex nozzle 128. The
vortex nozzle 128 receives the fluid therein and
inparts 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 chanber 189. 16 Due to the opposed
rel ati onship of the vortex nozzles 127 and 128, the
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8. The apparatus for treating fluids according to claim 1, wherein the manifold comprises

an inlet coupled with the outlet of the pump.




vertically to permt the staging of punp inpellers. 6.
The apparatus for treating fluids according to claim
1, wherein the frane supports the punp so that the
wei ght of plunbing connecting the fluid source to the
punp does not rest on the gunp. 7. The apparatus for
treating fluids according to claiml1, further
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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.




flow 19 18. The apparatus for treating fluids

according to claim 17, wherein the vortex nozzle

assenbly conprises a first vortex nozzle positioned

wi thin the housing in opposed relationship to a

second vortex nozzle also pgsitioned within the
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| Ui ds according to claim?22, wherein the outlet of
the housing is | ocated above the collision chanber to
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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.




28. The apparatus according to claim1, further
conprising a cabinet positionable over the punp, the
housi ng, the manifold and the frane. 29. The apparat us
for treating fluids according to claim28, wherein the
cabi net includes a sound Il that reduces noise
created by fluid noving within the manifold and the
housi ng. METHOD AND APPARATUS FOR TREATI NG FLUI DS
ABSTRACT In a method and apparatus for treating
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29. The apparatus for treating fluids according to claim 28, wherein the cabinet includes a

sound wall that reduces noise created by fluid moving within the manifold and the housing.






