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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 systemfor 10 transporting a fluid to a

vort ex nOZMEEH@@S@mbLA‘PPKRH?@ngﬁeIF@A’[‘H\IG% §Cription
of the Related Art U S. Patent ' i scl oses
a vortex nozzle assenbly construct ed W|th a pair of
GREISSRERERENCEST(RELATED AGPRICATION @ housi ng i n opposed

I he th
11 g edhpltaBon A Sort Bl iR uiEp ArBhepon NGB PG 6 Tmpish was
fdediluly 5a2081. further, 15 introduces fluid into the

. BAYKEROB qﬁmﬂﬁ% §id enters an interior tapered
z).Fo eac

vortex tube vortex nozzle through a straight,
r ount, Figidefthe lnygnjemt to a toroidal cavity. The

t or orHddesent ﬁ@éﬂtit)i( rellates@6lh ﬂ&ﬁw anld %}ﬁ#tﬂrfgﬁreg fPutldg a{uﬁ gore

tag%r C{E&com cal vortex tube, IS nor Ml

PGy, By pat by YRy offlimitation e 3 imnsoved Spididblivert systern Gl

traeﬁdimm mmltoprvegmﬁﬁmassmmﬁhduyed%eﬁ oward a nozzle
ontinuously enters the port. The

exi
tranél esc(SW{’?“rcfj e éa“tdd’frbl dal shape 20 to the conical

shadéS.iPatestrNd. 4261, 521I Jisctob& alvﬂﬁéxdﬁzﬂﬁﬁﬁenﬂfly &oh&ru@fé@ Qith 3 Falr
exi

f t.h
o BRI bolifined Wikt obling il Seastrd rslyionalin, Fs ot | or

: m@tptatnh the mpltaélgmm;utse)f the Gozxrles aadthgir respective aoizlhsdxds?arﬁ dﬂ&h&f

uadrant. of the torro
inf IR i HelvBriBndEs, 1L ROT-QRRR Plbio e voprot et
eagh yoriex pezgle thfa%ah &tSE%lE‘lH revnsleporitengkitué altoraidal cavite dThe toroidal

'caSE} i a(l_)éc\ént%lﬁ 1a8RChd (‘!ﬁﬁé réd,u&%wal%?&{t}x g'ﬂ{ch &1 n%g?&f {chtge

agai n

circul ar section o
g7k, Rt Bom B tomsical 15600 ah rogteses aptally out oward &
noaﬂe eliek aio&SﬂtﬁdW@mfdldébﬂy &ﬁers tht p&iP 1 1he ldnsittdh ﬁtoﬂl"mé ﬁrotl%?shape

reatin he vortex tub
""f“ﬁ dhapgige %“c“b;ﬁ?‘:“% ingife, Q%ﬁﬂ(ﬁg@ wone isanggns i fés? outsigrof thet
tonaut: ik Buidteriss tomgqliicklyl ty formcoinplgte doveRigt 6fvhé intéhgr STARSrortex Ve,
nefromone votex nozz acts w th

C&Qérgeﬁy\’rtftljgyvbs?cfe gp ch gln £oge. séafxﬁs tati‘f lB)(nﬁlgrqua %ﬂt P e 0F9Ys, the
exiting fluid intté¢rErds with ithegncomfirigcflowf and pmisa nhlc[i] tuirblildntered, cl osed
C bRty 1 K08 HIeaBSH A FORTRSE (SRNERS Ricrs bl Aty

vacuum e VOI cause
segbigp pfg@pubqgamsthlge sidsrof the tapdthé variee tuj)y Thiozotivi accelefars the Alid as

B slbi?ﬁs 6%\«% th@é@(u{ érydtiq? ? g@? ?sfgﬁ thte Q(?né?c tuq)s teoﬁ%net}e?z cl;]n tfni ﬂlfxg

substanti al vacuum e
exigpalis wallsloEthe mertews duberit @Pﬁ«tfatpwdlalbdorfm:ug ahdliowffimidvoge. The

hoMow f1Qd B8r@ Rdmiohé Oortek hB3zlet Jﬂg&ts vﬁéﬁﬁeslhnlgwyﬂ?i cong XfronéPiIF gther

amount of the surface are
Vol roprle ipdidle thhousing, o¥hénhserms 2 Mgl lineginelpsest chartbirs Thisiclosed

cthUechéloﬁsbléhl@tahﬁél Q&GEm UAEro'aRiveld Bisel kL gen%éal Qnerggr

vorte >,§,
the vortex. The energy from the lmpact 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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reaction chanmber. If the fluid is not uniformy

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

~lrregularities in fluid distribution are inherent

when one starts with a single, circular fluid

cross-section entering 5 noggjmally to the axis of the

nozzle and attenpts to develop that fluid into a
reaptiph cirambert [ the flfid is metdmifonmiy distrib@ed dcﬁm thé Walls®RhE réch e

[ njformfi

V(th@}@ %gﬁ;en nlleg(gsé{lg E%ﬁgéwﬂl%{%%{t% gﬁ' deva tE € ympagt patgen between
thﬁmoe@esa\eaémam igeffitionwicp ot toezlnperforrthance. Uik €irgguldrifies in fluid
digislitioh 8 AnerehtHRh Bnegsfaﬁ@w a EIH%IE ec?rgvﬂ% ffmcfﬁgsrslsgc'ﬁon et'n%:rmg

| osses. These frictional | oss ssen
nogpally g the axigplthe Rorele pRds PRt inderdlen 'éiatdbr(blstoexmtﬁprmgthmh e

- filmed ZlnGRr e&tidnl de, thereby Iimting the efficiency of

the_nozzl e, The added | ength al so decreases the

cenfiefepsitpthe lenath of hepry tbg wds ig therunifoqrpfilgt development bye

auadnkg thetfluid hee tiae g;eieemb acsﬁabldmwpa&gﬁxudf&ﬁﬁate@ hheaddbies
ecreases

FB\ el 9“"1%%6?3‘3'8 g'lcflgr}al ‘gssa? Sléﬁser@‘:té)[na]\)gqsssdpsls?] tll;]edmgact energy
wlﬁaﬂ@mo MdlowSluitizon kRitiagitie namies bdlidd, thbﬂeﬁﬁluﬁiﬂhg thX effitiBRy of

| |
o By 15 S TLIBNE ST A
mwmddﬂéo ﬁlalqu@(fﬂdleﬂtl@wrtex twbe sThis walkws theeorbidalsectiedlagmchnd

deRORésithr0@HodaBdpadd R4 éu&én%ﬂ&ﬁel@&&ﬁ . However, properly
si zing and_ positioning of the'tandem design nozzle -

pai P Bt Ppove S dfhrdde prgtheginlimyertex whbe tepdfnokalgto eliminate
a shhghler oitréiRe bch@ The haé dovR b§rie¥i€i§l chiagt, Er@éﬁﬁﬁ? Wnen @S pdicdEyortex

bvortex t (&ﬁr‘} lnter e rather than [1fy eac
Cubss & ProPasty SiER @Pﬂ@ﬂ"fr aﬂé“r‘@ efich ogher. o’ﬂ@“’?"é‘l’ PmPFé'é‘d'Z'l"é pnd

positioningf the emlddnt dosign dedzle\pairs/can prke Bhallerging IOAD ﬂﬂﬁﬁirbﬁ?%'
ozzI oused therein. The

o s RGEFS S BRLRSE S o

amphfanaqb@thbs fI uid to permit a nore uniformfilm

t hi 0

Vo :r'igée%g‘%ﬁ%i zﬁﬂ%r@ E:%sasl g%lw‘eq#ﬁée ally% r‘%‘(?gg' él %F‘éfryosé'ft?‘\‘/ fory
transpeyting s flyid fotatvertexnogrle dsegnl@r hmmlrthqppl Thossitripoovedfesd dgfivery
systeRtf thérd gﬁci@hﬂyd é)@ré ﬁﬁ@to%g ﬁr{%%ﬁtf&{nrtﬂﬂqg%ﬁegs i, 22

.was acconplse eit ert single en 5% he
indjvidyaliorteronozsl @Oﬁb%mjtﬁx nozs‘@mwy@emovmﬂdemw system

furEGRGVILRE Sreatkl a?{ihcﬁm d@ilﬁ'ﬁl@ﬁﬁxde' BV AR @omﬂﬁa@@%ﬁ&“&ﬁt as

for treatin ds. i ncludes a punp ousi ng

way geeqmiplished wi é’rﬂE’ fhe gingle patty ‘\V&Ft‘@‘k‘etﬁ GQ’zzieedeﬁié%l tioned in

Supmwpmmmm to a second vortex nozzle, and a
t hat a flowof fluid fromthe

i fol % ﬁt‘jl ivers ﬁ np
pgorpfee ¥ih fispiesshy ‘“Veﬁﬁ‘gn’ﬁﬁﬁ&i’a{aﬂl’flf‘ﬁd@éﬂ%rﬂ“ldﬁ ingludes a
punqp d hoisihg Wicluding tHekeit £ifirSto/dft&Enods16l pasitionst ﬂn%bp&%hﬁdﬂsﬂ% foh
n| fol.d. The | des ppor t

asq pege 1087 apda el thes Aeliversa f@w@ﬂ X o e pHgtRand o the

houting "I}hel puonp included dia hllet)ébuﬁle@ elltltiJU ﬂﬁld@&)fcéﬁnd@ﬁ b@Rt &)ld led wnth
ver rmt the a | ellers.

the A The torthefiEs s pive et P SaeiBrmed st i

mmtemcntplf the pnimp.| I adiiitiog, thé pﬁﬂ]ﬁn@dﬁpn&)ﬁe@eﬁ(&llﬂ@ pERARCt i Ng

stagﬁl%%f LJJIH]; ﬁlp%ﬁe% (;\eﬁ'atmo tﬁat supBorEQhe housing also supports the pump to ’

prevent loading of the pump by plumbing connecting the fluid source to the pump.




10

- 15

20

25

30

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 includes
an inlet coupled wth the outlet of the punp, and a
flow divider coupled with the inlet that actually
divides the fluid flowinto the first fluid fl ow and
the second fluid flow. The manifold further includes a
5 first el bow coupled to the flow divider and a
coupling coupled with the f8rst el bow, whereby the

e A A Y

first flyigd flow pndrasecdnd dhiddlowy. Acwedingly thelnzoifold ﬂmtuﬂﬁdnﬁﬂettcbq)led
with ﬁl\é’ogﬂléf bfjtﬁé pi o o quer%&gﬂ%i vﬂ?lbtﬁ OuR!l tgg a%\% IB' Ji des the

second el ow V\,here the sec
flyid g 1iie the figst fiyid flgy ema@P pegend fluid flowy dhe memfoéﬂ lfurtmrdndddm

ﬁk&lﬁd%dﬁﬂ%!oﬁ& Aohivil& ah@yaiuaﬂ]f;% cesﬁlwiﬁﬁl e filsf it e‘i Ih@.feby

h H ll’)iCEl ves the first fluid f1ow and a second

£ HEE otpoyk and fasfirgycqunling Exilitatq defiyery pighe ﬁrqquum»sqoﬁ@e housing.

Tisbafidnifol sall furth&tindhales 4 secdxhatbodfbbupr@rts the Hlmewfdh{.]cfet ?ncf d sdbdid
e suc at the first

{ t {
ooy b imshe Sront b7 Y e sFarhelbptiang thipgpand cqupling
facibtatetdelivent of thelsecohd fhiidl ﬂowmmehgusmgeatl ng a first
rot qthle H&lsffn# mcﬁ&d%sl acﬁ'\% rﬁ tmak gri{ ¢S the rst aﬁﬁ%m d ? g%:%pqe 1alet

second cav IVers
thttM@egettbwcw@ fiuishdlows Thechonbing Mmbs atﬁratcamtyehasemad the first -

AHPRER Y thORE! \%ﬂ&?&%ﬂlé’ ﬁéh iﬂa hg ﬂbp%ﬂ%& Hoz%@%celqpsaﬂut& t(l];erem and

rotatlonto ere crealngase
impagtsA rPfationtp Eheahlfi @webym@ﬂflz # §tst ripting Quid flow.Simitlaly, the

hoﬁﬁ@&eﬁﬁes&%@wn& bt dbtSdeRebrHBE §dsndFuiPAdW iR B SRAVRRK

ement of the first rotating fluid flow
n \M]‘f fhop H‘énptb%%&??& VPR DerAlgreraives duidithsrsind imparts airesatiqndo the
ﬂuixx tHereb§ crediing b b«mmﬂ by Mid Dol Bk fifsk addREcond ik RBzzIeR erld
vortex nozzle

g oo Recliioy st B ot oo s g B o
WIthdhet sxond patating ﬂu#& ffowrastur§ pritir tb dxlit@fithie Sluidfioat anicutl& ofithe
h? oéty surrounding the first vortex nozzle, and fluid
the first fluid flowis inlet into the first
vor inamethpd of treatipg a Byidan figstayoftex moezie t;tpamlcmgd fnlappabed | ow.

relatidRbHifo decofld P&feR Rékzle! ittt ilidHobSs 1nE filo 4 dﬂ% B' sﬁg&?l\éln%])(he

surroundi ng the second vortex nozz
firgt yrtex gzl a'rq fividyfrgm the first flpid flow is tnlebmtonbe s voseomazle to

cre‘d@ratfﬁéﬁ r(ﬁﬁiﬁé ngidteRwCSiRfhSy, aseigﬁpﬂl% fl&@ QH&I&QmB b Wiy T | OW.
Fin e first rotatin l[ow is |

SuRggUp "$ SeeERREtX RIEAi2Ag) ﬂPlglf'ioal the SSW"FW“H’ flow l?F@m the

secoR@VaIRK nozzIR técridd dWeebn@rotARHBUTLRCAW, FiRGIy2 thY Bikst ﬁ%aéﬁg tﬁﬁide
a conaul I S

ovi de vacu asur enent’s,
ﬂo?"r\glgl}pfrgﬁ‘s \VWF %ﬁ @"r‘f"“gﬁ"'ﬁtﬂ)‘@rt{n‘iﬂ ge"( i agolligign ehiegibeiayi ng t he
VOr In@matdd of ManufliRriey Aivorfek RoRRtdphed!th fro¢idd ehdm i S
the vortex, n

aced in a,ca e, and a
mefiufetis, pafauft oisle Ll w Deings ik Foine hanige G epuesnozle
thetein. iOpe trief diccoreluid s pliogdiata caitylolithe PO @BLzId, MR HeifQbuthg

ar at us for treating fluids with sound
Seap %““gegr?g"'a“ﬁaa '{“ i s anot her object of the

pr it Brtherdfore e'mb)@nofltht mﬁsmtludent&m tappadein sppdratis fof ﬁé&hh@ g
ﬂude Mﬂqg‘ouna Mpeﬁtﬁg &%ﬁtYCSt o service. 4

It is another object of the present invention to provide an apparatus for treating fluids

that is easy to service.
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It is further object of the present invention to
provi de an apparatus for treating fluids that nore
efficiently transports a fluid to a vortex nozzle
assenbly. Still other objects, features, and
advant ages of the present invention will becone
evident to those of ordinary skill in the art in |ight
of the follow ng. 5 BRI EF DESCRI PTI ON OF THE DRAW NGS
Figure | is a perspective viewillustrating a cabinet
of an apparatus for treatirg fl uids. Figures 2 4 are
per dellv
accgtﬁg@sgh&%but%wg\e pleleihydliod ¥ pfovide thdo! sRale el
thatmose ¢fﬁgel’ftlYl§IIa@F§0rtSFal fiyid te a Bortex ngzalegssénabily.cr oss- sect | o n al

\]/-' eWiil Hh&%bfe@{s ' f@ﬁur@s M\‘araaﬁﬁtag&ﬁ (e pRserdt n}{'gﬁttoﬁ)swﬁl B&5hE

assenbl y in a del ivery system

evigentdp Hﬁ"??g’ff’@"&fw*&“g'e théﬁ"bb‘d%ﬁb?ftthc follopire 6 is a

BICIEEWSSM[ON@FMEERAWMSMN ng a fluid delivery
Sys aving a vorte nozzl e assenbly '
© heF it | s Bhegens® W S G0 8 CH TR VAR PA ot Feptneryids
f | uFustel-Maeyperspoctiveniiovadinntratingg fluid delivéR §8ikeh according to a
nbodi. t.of an ratus, for treating fluids. 15
ﬁrgiegﬁ?cgg‘g&(’fa“ap atusof\g/?tée\ai‘v&qu"ddgstratl ng a fluid delivery
sy s Fignreddcopatiiah grogsesedionat giswdlluseatingchi vorset naafle afa vortex nozzle

aséﬁ@@ﬁ@ﬁéé& inl Pffuid ‘?efﬁg‘%d’ Qgte la&oﬁcﬁngtg Q#thmgodn%anq top view

ustrati ng a | very Sy stem accor ng to a
s ec Bighre 6anbesesyeqtipnabriew Hluaimsing aﬂuld delivery systemihaijng a vortex

nokA1d/dssnbly oised@hetdh.i S @ front view in parti al
cross-section il| ustrat;ﬁg a fluid delivery system 20

accBietfed ds & erspective yrw ilustpbing #awd defivenrsystpp apcarding to ar
seJoh@&ﬁbddﬂnd‘nkbﬂad&ppaﬁh@lﬁfrﬂ'ezltmh flaiasl 12 are perspective

Vi eﬁzs i |.l.ustrat |ng a vorafglx A;e?ZZl e of an apparatus for

t r e SBPRE 157 fifedee™ Epsiayns afbuq delixery systemeaceqrdine tp agsgpond
embbdimsritiofisn etpgarﬁtuﬁ/ﬁfﬁ'@ﬁng’ﬂlﬂc&l e of the apparatus for .

t r e?’é# : g tlsf tgp %w 1l? tratmgzlgJ gg id %%wery s&r}%ng §§c§%titkg'otcga %%gri?‘

em&odnmgﬂpéwmmsefor@agwﬂ;u@4 is a cross-sectional vi ew

e RS 53l W e RSl R e
aconding tp  secped esebodimentofj gy apparatug for treating fluidbi net 50 of an
appakak Bl 12 Qfe defspliveVGews! lﬂﬂsgﬁtmf%%ﬁéﬂcﬁge Bpanaapfwzir%éstfor

enbaodi ment i ncl udes atop cover sidewal I's
treafing flidg. ont wal | 59, and a rear wall 54. The top
COVEipur® 12 Rfa pbisRcilidnaliusattings VOHBPRIZER Of IRY afgdfatus for
S] d(ﬁvvélls 55 and 53, the front wall 59, and the rear
trefme U which in turn are supported and secured to a

basEiguré#3 is hhelewaticeview lifist@ingéitinfetsidd dTa vbA& HozMebddy 3Pa

r? nd the rear wall 54 of the cabinet 50 are all 5
vortex nozzle.

Figure 14 is a cross-sectional view illustrating a vortex nozzle body of a vortex
nozzle. ‘ v
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. '_I‘he sidewalls 52 and 53, the front Wall 59, and the rear wall 54 of the cabinet 50 are all
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substantially the sanme hei ght and abut at the coners.
Four wall supports 55a, 55b, 55c¢, and 55d are al so
secured to the base 6a. The wall supports 55a, 55b,
55c, and 55d are angle irons shaped to conformwth
the coners where the edges of the side walls 52 and
53, the front wall 59, and the rear wall 54 abut. The
sidewal I s 52, 53, the front wall 59, and the rear wall
5 54 secure to the wall supports 55a, 55b, 55c, and
55d at the corners using aﬁ§ sui tabl e means, such as
suamgﬂag,\tse AR heibRland xuuvastmerbgmeisaﬁéu? %@ &pg%%% 556‘ %é > 2hd

olts, and the |like
3 o Setifed ithe 265%6%?@? m‘t %ﬂamrﬁ 5§‘3vé5'ééé% mda@anan érons

shﬁﬁbto dohtm emﬁ tidicomee Whé‘rb itelel@ds oﬂﬁh@ SidSwaIlk sbhad 53, WSt

w3 s GRS HP 98857 220 Fov v 5 andioe s ye

54ts¢vareso thewall lseppbids 5&5341555,3531 and 56d ﬁt@ib&bﬁidl%ﬁxﬁﬁlg Jm‘? suitable means,

B3} bR and 6l Ml Rl S PR BRI E g B2 o

s| olnghig Brstémbediment thie ifig ot veetli Oris caytrieeed nrnt&louemdnsm% hl59b
that &Jﬁbﬂ%n&ﬁ}c&lﬁ gaﬁg Ju&WhBr Qpngg\ é@&ltt#)ée?hr Q%enmgsr are fo ngi tf)g}]'ow

nmotor 7b for a
an riplgk §0qgd an fenﬂes% topasg érmusb Snmtlmys the pndmaﬂggz o 53 are

co:i%@@d’tédliﬁ @e%udsmyhaai@ Porfrd IS&GBMCBQQ aﬁH‘SZ%ta,ha‘?l ?Qpéegkgg ?%%, ang 53b.

3% for power lines or any
“ES‘?EP°‘°’1"8“‘ @“F'es 6 8l canfigyfatiop pay beomﬁeded 5w thejcabineh & to

alldw pxﬁﬁer eeibdionend punipfm(ﬁ&% & p’&?@ﬁsgeﬂﬁly 7 ﬂllg}ﬁﬁial'a‘ﬁls 3%or
e rear wa

e 8 P P oncigs A et e el g cabinet 5

orthalsalseﬁaﬁgpwhmorwtomeaMdbﬁMaser and the like. Atop
ext ends

5
S i buctd oBle Ll o O KRS %%gmgaesaec%%@ th

* sidevadls %gldéévtéqr frm “su 6% and thateat hrell P4ning asy dﬁalﬂé mbzhne, shﬂfhs

nv&iﬂé’ Qirlctioh,gfaé &%@r@&@(ﬁ&é ax‘ich%lt? %g 81e§1'.k9 QA tg{;] ver fﬁl op

the front wa and
covsrzﬁl eAteﬂ#@erﬂ!ysmmdﬂulae fromdhaeutar edges ofshe tap weaS ltsogh

thaQRY/ Rher sﬁ& oﬂﬁ@téb R6bel l?p $ RRothdER l)llltér sﬁi% of‘iﬁg sxﬁgbvablg gfand 53,

f.ront he rear wall

and t
the St il B eangfoesr WAk Adkepieh din fshgipdimcny linsumiet oignicoer
51 ge_hgtd tb:ﬂ& stdg@almalé% 53, ﬂnﬁ%?t M¥5¢ﬁlc&ﬁ&%%ll sk t@fﬁm@@abmet
| de .S AN " e 1ron and e rear
50, gt ot KPR et BPosetzg i g qnsgver g B mepesepred
to tiecsideiyellssi2cund 63) thaetfroat \lvall 39uindl thSie@achllr ADF cabin@(S0loR that the top

corf S T e ot e <¥oe e vt Y 5 o

walb‘ié?cmdeuemwaiéﬂoﬁ&ecﬁmatﬁsl des within the cabi net 50.

first..empodi e ' .
c o n st r uct l}gﬁlfJ‘a'currr1é§’t (\)/\gle ¢ gesc &p ? fesideswithi nﬁ' p{OnZﬁe Luwall
57 in thin fistrempodimentiivéonguikcad frigapwe sm':honsﬁﬂaind 5iehat eactCdon@ath a

sem cgﬁlgq{u{%ﬁ s;xgﬂ?hg s@:&xrédsto eﬂ{eg,ﬁgl &q%ng 1§ E(J)Pﬁe% tgéjlﬁvr aa‘ﬁ'}g) 5
houging 7a forthe pynep arssqmbw qf@hqmas@atum too Geating fuidOopakd ithirough, In

add&lb@ tifel Rt wéﬁ?&d th'é?orwm Seécnﬁ V935 Qndsﬁ%\/ Q}éxlc?%gl f)ngndqg‘eal'og t

hé sound e top
°°V"é R Huthisdingt eﬁ?@'@%w penstrectedso antsdyasguemiate @hsememad by

ﬂunﬂﬁb\fil@g \%"i’tlﬂﬂﬁ ﬁﬁnlhﬂd 8 5ddWi HdudiRYd S¥ghdM ?)g}htﬂs 9fo§@&itl¥n %:8 TR
housi n e apparatus S i treating

fronkryal 5% F'G%?rwwéﬁfwtw 20,380 s SPERVEIL R e tgmepveusaaa t he
preférablndo wétldcludd opeRiAgs drAferfufB s& AVB reddde soltfdehe &@gwfemﬂ) hot

i ncl ude openings or apertures so as to reduce sou
and are preferably 6
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constructed of materials or are lined with materials

t hat absorb or contain sound, such as foam cork, and

the like. As illustrated in Figures 24 and 6, an

apparatus 5 for treating fluids includes a punp

assenbly 7 having a punp housing 7a and a punp notor

7b. The punp housing 7a of the 5 punp assenbly 7

i ncludes an inlet 60, which provides a connection

point for a fluid source, and an outlet 11. The punp

assenbly 7 is any punp capdble of punping fluid froma
coplutbefla o RHERS dr B UGN\ HBRRARA S Por Bl dourl Nl
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7 thus the manifold 8 so that their weight does not
rest upon the punp housing 7a, which protects the
punp seal, punp bearings, and the punp shaft from
damage caused by vertical novenent resulting from
excess wei ght on the connection between the punp notor
7b and the punp housing 7a. 5 The support shelf 72
secures to the frame 6 using any suitable nmeans, such
as nuts and bolts or fastening screws. The brace 76
attaches to the housing 9 JSlng any suitabl e neans,
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8 The flow divider 13 connects to the el bows 14 and
15 by friction, welding, glue, or the like, to deliver
the first fluid flowto the el bow 14 and the second
fluid flowto the el bow 15. The el bow 14 reverses the
first fluid flow received fromthe flow divider 13 and
delivers 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 neans of a
coupling bracket 82. Sinila$ly, the el bow 15 reverses

th |
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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
usi ng any suitable nmeans, 5 such as friction, a
coupling, welding, glue, orPthe like, to forma first
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to into the tapered passageway 31 of the vortex
nozzle 27. In this first enbodi ment, the ports 37-39
are substantially trapezoidal in shape and are equally
spaced radially about the nozzle body 29 begi nning at
the inlet side 32. Although this first enbodi nent
di scl oses three substantially trapezoidally-shaped
ports 37-39, those of ordinary skill in the art wll
recogni ze 5 that only one port is actually necessary
and that any nunber of porﬂg‘nay be utilized.
infolthd fAréiPYaSa, et»da% PéXthévodiés AGkzI¥RY. 1R hifd: eﬁmgcﬂﬁleﬁtufht: Ba'l:s
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11 the end cap 30. A conduit 45, as illustrated in

Figure 5, fits within the cavity 44 to permt

- measurenment of vacuumwi thin the tapered passageway

31. A conduit guide seal 46 fits wthin an end cap 47
that secures to the housing 9 over an aperture 48
usi ng any suitable nmeans, such as a threaded fitting,
wel ding, or the like. Both the end cap 47 and the
conduit 5 guide seal 46 include an opening to allow
the insertion of conduit 4%linto the cavity 40 and
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3%, P4 29 hrepried T P ingy 9F the Tike; Dofh thgendecap 47 and th condu

guitlelséal & incladd aagparisg taalidasthé getidrest cohduit 4580 ﬂf&@awﬁ@ R0 4rd

d h
s A S5y et b
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ori ect to speC|f|c fluid
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tapbﬂeépéshagb\daytfi‘lelliﬂhﬂpm d7-89rm)iﬁ¢fdfsm§1tlfe(31r?tltﬂuﬂ{jﬂ<$w,|0to hf—t& 317-5h
ul t hat

v:attﬁ] avg” 40 g(\i\ﬁ es ﬁg‘g?‘gﬁaé‘ ag%ﬂ”‘ba&g fallg&,gfgf %‘T"&'ﬂﬂ" g neeq fog
orlmgtﬂeeprtssﬂ Tek9 V8ith respa edhsppuifict flud¥ er@@nabgiointe The @pdpe fassageway
51 sbudlo i b8 ek e AR AR REL L e
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ectlonabbarea of the ports 37-39 is |less than
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ot f|UId el ess, those
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cre&ﬂ';szte'a@iunmﬂtlmths Wg fleiy flve. Neweritletkss) alsseloflgadifiary skill in the art

. i | Th
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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 second fluid flow. The 5

mani fold 8 delivers the first fluid flowinto the
caV|ty 40 of the housing 91and the second fluid flow

The first f UId
Pl SATB il of e Perch N8R0 47 st MU ol
rew“alshln éntqibe haysigg 9 agpreyiouslydespribedesnditrhougin@is cd'l‘mected to the
m&ﬂ?ﬁ)IdQXTﬁEq%lﬁlp %ss&ﬁbl&@%ﬁn’n?@ﬁu& R afﬂluﬂ' sgurugﬁﬁﬁklﬂe@% fluid into

mparts rotafri creatin

the ol it fiyides e Buid migythe ﬁ%ﬂ ﬂwé ey enshermnditivid low. The

matRfold®delRzEahSSirdMual Mbveikiolthe daliy MUHRIoNiflD 23 tHellddnd Afd
the second fluid
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I'n ﬁ@q;réferm mmﬁnﬁm@m ed @gﬁ.@c&ﬁex naamﬁ%& 'sl,ﬂn% b

chanber 89 into e out et ensur es e col

suggiprfleadenditiemyyithin the cellidiencrhamber 88 In h@ltwpetheamv@rd of
diskiPge M thecoll R7a e Bsmbér she tl?e%utlghb %ns‘f:ﬂe@ ﬁn@%@lﬁsn&Mamber 89
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13 particul ates deliverabl e under pressurized gas or
liquid flow Although this second enbodi nent

di scl oses a punp 107 for delivering fluids, those of
ordinary skill in the art will recognize many ot her
sui tabl e and equi val ent neans, such as pressurized gas
cani sters. The apparatus 105 for treating fluids
includes a frame 106 and a punp support 170, 5 both
of which are nounted to a base 106a using any suitable
means, such as riveting, thstenlng screws, nuts and

vaﬁ%"faéafs%%*%@‘ﬁ* oo PR bR R RR Wi it s BRI, ° 160
entbbdltrhet disglopes 2@Wmp 1 @Y for delivssing figide niwsqafzbrdamiy skilt imakestrtowill
rwkgézmglyﬂo?&r sumﬁe &{d%qavalé?.ﬁmxm shilts ?Fe%?t%ed]% faﬂgéflm

and t brackets 175 and suppo

so t ﬂmapr%*éuwﬁ dortregime Juids wplmiﬁs iahigma 4 8¢janidre pymperpeit AT,
bo{hhﬂ’ whiciaf rddin®@ W Qfsd 1064 g REYRuitdild meRs SsullPds rivEiftl, UPON

punp seal

107, which tects th
‘ f”ﬁ?@&\gusgfg S, muts 6“%‘1&"85 ﬁﬁfﬁ‘ﬁo'é'%;}"fe wwgﬁwaﬁaa%swawéw Rygpp 107,

while tHeifiane mmwpmtthenastulso ofthe PunPMO7 S1adRESs IW3Ia8d174QRd t he

o R o T B R B B T e BBk
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the braces 173 and 7%ea nd the brackets 171 and 172
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flexible 25 couplings 180 and 181. e I'Nn
betwesnthepumprrectenad pump Ewellers  of t he purrp 107 using any

S Ui TrRiphamifsNe «'m@m tﬁysebona%maod‘nha@ %902t if @ﬁﬁo&aﬁfaﬁy hdr&omal
receive a fluid flowf ' inlet 112

107.
plaf 11d ingiudes 29 T 41 aiov s b DG Lo 15, 2 e s

codibﬁhgi 180@iderign, Fng idiéti1 ¢ mmwwﬁnelbmﬂt mgifufé uldp 16" Rinklake
g deliver, flujd |né the flow, di éﬂ? 3. he fl ow
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inldt |12 fiks Withiw ah itiled ofthé fleve dividerUil8ladd iokeld tagirtbyTaa A Wdding, d
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14 and further allow ng for an increased pressure
into the two resulting fluid flows. The flow divider
113 connects to the el bows 114 and 115 by friction,
wel ding, glue, or the like, to deliver the first
fluid flowto the el bow 114 and the second fluid flow
to the elbow 115. The el bow.114 reverses the first
fluid flow received fromthe flow divider 113 5 and
delivers the first fluid flowto the flexible coupling
180 The el bow 114 incl udesldan elbow fitting 116 that

Elptﬁ&taﬁo»%f?gdlfo{(ﬁ{ﬂh?%g ﬂ%%xjclx ﬂig %votb sunt13 gglznw t%rg
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| exi bl e coupl i
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adBdelilots e BREMAT Aew &Qh@héxlime Supkdesigo. lﬂé elbo® 1T Rc@dSh NY
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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 in opposed
relationship to inpinge the first fluid flowwth the
second fluid flow, thereby treating the flow ng
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 u3|ng any suitable

h erl]'ﬁe Y(cﬁ’éég ?o&fe asJelnSfyl I%]te iBesSh) es Witk 5‘;,”9% ifdn di l'l g%%gd or
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16 Due to the opposed relationship of the vortex
nozzles 127 and 128, the first rotating fluid flow

i mpi nges the second rotating fluid floww thin the
collision chanber 189, resulting in the treatnent of
the fluid through the breaking of nolecular 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 housing 109 and travels
to a suitable fluid storagdéor delivery system It is
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D38 8 b o Wbl B R OO AD 7 W DB B oy
fle frapinges thewgoond mtatingefluidlow within ﬂudmﬂben clizger 189, resulting in
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thfRRfRsed relationship to the first vortex nozzle;
inletting a first fluid flowinto a cavity defined by
t he housing and surrounding the first vortex nozzle;
inletting fluid fromthe first fluid flowinto the
first vortex nozzle to create a first rotating fluid
flow, inletting a second fluid flowinto a cavity
defi ned by the housing and surrounding the second
vortex nozzle; inletting fluid fromthe second fluid
flow into the second vortex nozzle to create a second

rotating fluid flow




and inpinging the first rotating fluid floww th the
second rotating fluid flowin a collision chanber. 2.
The nethod of treating a fluid according to claiml1,
further conprising outletting fluid from the
collision chanber through an outlet |ocated above the
collision chanber. 3. The nethod of treating a fluid
according to claim1, further conprising: providing a
fluid flow froma fluid source; inletting the fluid
flow into a manifold that divides the fluid flowinto

c first quideowandthe second fluid flow. 4. The
id according to claim 3,
- A %E%Odogf? %d@ﬁ'ﬂ Hg diigles a Y- shaped flow divider
pd s‘ﬁloﬁl’hgﬁ's né v§r'f€9<q{o é |r1ttﬁ@H<§Js¥rlgWo;RfoséJ7|%la%déh$ tb &h‘é‘ﬂrst vortex
no2kie; the first fluid flow and the second fluid flow

inktting AirdTRGIB A6l Bio 4 ERAY HfBedbf theindustEaTduRGuridngThedires
wrteiheszet N the mani fol d i ncludes couplings that are

infektiag iflbid romahepfiretfiuidicflosdnta thedimstpentaxmgzzid 1 dvéaféi@brsévdiating fluid
RRPARATUS FOR TREATI NG FLU DS ABSTRACT In a net hod

intettig aspeandtiiuid fibwiinte r catity dgfirfeid by ¢, hausipaiapd susroending the
sgeqndertex ngz#leiui d flow froma fluid source to a

infeginp f 'B‘F’ dromtheesacard Aud dpveiptosasqcard Yarigk goFdedy craqiep second

Whi d
st g T apisoc o o Bueon
I”F‘?erel n a first vortex nozzle positioned in opposed

ije'h b fﬁllébfﬂwgtéjﬂlﬁ’d 6P ty QLHEK 1HBEEnpriding olideitily fluid from

the llidiof ¢ n%@rﬁ%@h%nbhﬁetfdcét%& abNRIhELNIRRARZHEMb&, CT €at e a
first rotatl ng fluid flow, and the second fluid flow

3. TR vhethed bfhieatomet adcﬁrﬁtr@to glainz] , ¢urther eonspisiag:proldiey difluid

flow ffroinad flufgsolutce] idieftihg thie flliidélofviints & 'manifiald thatdivides/tbe fla@d flow into

the fingtfipiddiowianpthegecordiiieidffiowst and second rotating fluid

flows in a collision chanber, thereby treating the
4. The metod ¢jtggating a fluid according to claim 3, wherein the manifold includes a Y-

shaped flow dividerto provide a smoother transmon of the fluid flow into the first fluid flow
and the second fluid flow.

5. The method of treating a fluid according to claim 3, wherein the manifold includes
couplings that are flexible to provide sound dampening.
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