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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 nosztBHe@smnbba‘PPhﬂm*edehem@ﬂmc% §Cription
of the Related Art U S. Patent ' i scl oses
a vortex nozzle assenbly construct ed W|th a pair of
GMPSSGB(EWCDRBLATEDMPmmNa housi ng i n opposed

rel a ns the axia
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
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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
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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 éd,u&ﬁwal%?&{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: thk @nigdicrits toc»amlmzizl)ic ty frmrcoinplgte doveRigk 6fvhé intéhgr &@[b%rté:rhﬁb
ne from one vo tex nozz acts w t
C&Qérgeﬁy\’rtftljgyvbs?cfe %c ch gln co?e séafxﬁs tati‘f lB)(nﬁlgrqua %ﬂt P e 0F9Ys, the
exiting fluid intérErds with ithegncomfirigdflowf and omises nhlc[i] tuirblildntered, cl osed
ch aK’Q ﬁﬁl lsTtﬁllcg‘d s?)LrQIE' %t g; gh C(br?en‘gx%% }?Clﬁﬂ@g@ gﬁetr?y g bStaac?rE:llj ?rl

Vacuum e VOI cause
segbigp pfg@pubqgamsthlge sidsrof the tapdred varter tuhy. Thiomtivingcceleia@s he Afid as

. it s‘bﬂﬁs 6%“% th@é@(u{ J:rydtin ? g@? ?sfgﬁ th'é Q(?tté?{ tu 3 teoﬁzgnet}e?z h tfni ﬂl]ug

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

hoN6¥ Aid L e
oM 8l ol S 0 S g
vorgx nogzle ipgide thehousing, 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 iinp_act 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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35 chanber. Additionally, this thin filmof fluid
becones the interior liquid wall 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

~1n the inpact pattern between the two nozzles |eading

to inefficiencies in nozzle performance. These
irregularities in fluid digstribution are inherent
when one starts with a sindgle, circular fluid
reatios shagbert ilfme mrid Bmbnyifemriypdiseibltyd ﬂMtB@wﬂl@idﬁﬂlefapér&B
24 : I
wBSE SR A4 RS AP SRR b o s
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- filme® sfGlar sEbwme frictional | osses | essen the inpact
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o7 TTeesTEs lh CLth RS bt 9% n g G dvelopeyrds
allbwing teAinidmord tike G edog aeywldﬂoal &&eﬂ&ﬁﬁ&ﬁ&&&ly}tﬁlﬁddltwml

ntrifu e [ s.th e must be
oy e RS B0 Biest "trete GicnaSlossta) bscmin wotesRissey
wheh thettwe illowl ﬂushmhfvs@mtlhg\thg edszzm] ebnutbemmaﬁmmtmbm efficiency of

thf:r IBEQE ' 'ﬁ'klglide? E’ejlg@ &g gecgea%s th%% gal emferlg%oévla@%) et %s*l%lmgg]
mqsbbeevdéqql i the Jorgs enéyofishé yortmatube. THs laal@s thg woreadalentivaiager and

de®@ists theﬂ@iaﬁorﬁ%e&i% é?%ﬂﬂlét(%l@& ffect, particularly
when the paired vortex tubes are properly sized and"

po sptsr Brie Ne-y 436 9 Laddp anothenintincortex mbovarearh, nogaioip elitipate

a shigdlafegtr@id€lporf) qsﬁstua@msbe&fﬁmamfe&tma% %Jhanhf]%%& Fortex
chal | E# One nust caref ul

airs ca V
bl e PPN sALend ppsitiangdrelafiviet camh pthar ke Bropesly siiog and
positidningof the kxddendesigh neAzfeqaies dar pRRE challaigingd WAL byt cAatlly

t her Accordln er,e | | ong.felt need for
dCtg (T the rg\%té‘éf U pga%ﬁ?ér Sy SR g q“?edﬂa‘g ?Jﬁ Berfheng a
aﬂ¢h®ﬁdmwﬁwa vortex nozzle assenbly housed thereln. The

| MARYREhl) bl isdHblo Gl Nocd FOF 38 BR BBl e DLLY for

transpor perm re uni
transporting voluid forg vartex nogzle asseibiy hopsedttioreimoTlrd impaived fhuid delivery

systeRf thé¥ cﬁ%&lﬁaﬂ@%ﬁé i to pLtdRt d HR%%M&&PM:M' tﬁiiclglgsls LY y
system further prOV|de£ greater application eS|
md}V&%ﬂPkV@a@( n9gtle phhgvariex Bozgle gsenbly The uaprpmqmbdqumssyﬁe;n
furth@SpreVided E@Até&ﬁﬂ@aﬁﬂn@sxﬁi lﬁt'ﬂﬁ([e Huhﬁ asﬂasg %xﬁ feRkd M‘r&% fntenteds
tande nozzl e eS| %N
ished avitheither the é‘“ﬁ'f’ é%‘@’rﬂ' thcr%“é?ﬁ' |"9’FF16 depigmppar at us

sumARYeammwmle ncludes a punp, a housing
first, vortex nozzle positioned in

ud| er
iyt Hith D gt ngontion, 2 SHERNG GRS uisd
purﬁml héwaing idchding eletein/£firSt vartéd 210 posktiodtdlinfoppided r@l@tldﬂkmpto

o scEtgbler et 220§ P L ASIyBA A Rou Pt Gl e BepERan i ke

houting Tlhapmﬁpindude?helnwmnpleeﬁ/itﬁiEﬂuﬂ@ot&c%ﬂﬁn SutRP&upled with

the %%Potk? q‘he pu p resx es orrx E gﬂn\ﬁ? srugpoan %a:ﬁe&l to permnt 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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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 includes
an inlet coupled wth the dutlet of the punp, and a

ai vi a8 eE R oM g e g by o TR AR B e
fixshduid ée‘@mﬂ § decangd fipid Slaw. Apeordingly, ﬂmlndmffud idamﬂeslandﬂletd.efSplai
with fhle oitiet 6 th@iﬁ’mﬁp Hﬁ?ﬂl QEWJ &vnﬁ%}%@l&vxr gl tXé lg%{]thaa} agmglyt%wdes the

coupl i ng coupl ed
flyid fley intp s fjrsh Apid ﬁn\as and the secpnd flid flgyv. frae inbuifoddt @rtummcwaya

firdf elbdwecoupledio the wkiifili@ind #cduPfin :ﬁmth the ﬂrggcllggg‘}j tk'%\g eﬁjy

il further_includes a secon bow cou
55 PO, AR G oupl S RGIERL AeUERSY vt WA ot howging.

Tisasaitdldatil ﬁ“ﬂch‘itﬁfd@@Nse&d’lﬂ efRGRBGhIA th mwmma\&%% an§§£§fal&ﬂd
on ul ow

i t ate del f th
ool e Sehd FRE T g isopd s srohe ety spuing
faciliate delveei of dw stdoed fliid Sibwitd tie doufslngw and a second inl et
th atI'hE ﬁ&§§n¥ ﬁ‘i%luh&% fivst ?,8& aﬁ {eg%gﬁs the rst ﬂ{"{ﬁ]gbr'.%#él? Q&Pxi;cuf]lgt

defines a first cavi
thatirepgivesthe Weonﬁilﬂusitﬂowoneeboumw @fmeseafokt chvitytthat Gedivés K@ tfirst

AHPRER Y thORE! \%ﬂé)@&%lé’ ﬁﬁ:h El‘klpfhg gkt‘%n%k HOZQQQCCCI#I%%{& ther@in and

rotation to ere creating a
!mmf%&rpﬁgowtp Ehed]“fqa E‘}Web)S‘rr PALNGR ﬁgﬁt rofatieg fiid few.fimikelyi thes a
hoBSEOIEinEsaskdodd Ly thetedelivedd e SddsndIREOMA bt seohlt 9&%&0

095 ﬁﬁ% g vortex 15 n?zzle such that the second
7S4Sk MG feeond yersx\eezls Teghites I thergin 2anddmpasts grretation to the
fluid) thetelbsb tredting & b@ontf rbtafinh; fAdid 86w ke ﬁfsﬁﬂ{dls%n@v&ﬁﬁ Ab&les and
w., The first an nd vortex

rot flui ] . :
nd 84 5he Bt ¥165icn et Whrh s o i A vt o
withitbe scondpétating fisidt flopfocturepridr ksdxitrobtha fliid grofr dniodltlétlobiie
holdidd? the second rotating fluid flow occurs prior to

exit of the fluid froman outlet of the housing. 20

| n & aypethndof Beating e Buiflrafirst vbiten mhzzigisippsitianed/mrapposedioz z| e
relhtfonRRS told s@&ﬁ@lvér&x 9&9&5& ‘i’irst 'ﬂg#d?fobvqpiﬁm fito aocaﬂtyssﬁﬁ'&ﬂ&ng the

vort ex nozz e. first ow I's Inliet Pnto &

firgt xQitexynozalgs Plasmm i the @rst ﬂwi Jlomjpinletintorthe firstevortermbzle ¢ d
crehfe @Mirdt RRatinl ﬂﬁiﬂ o Usifhithdy? Wsdcand ﬂﬂl@flm{/ Etnﬂettul&?rl Jé]@t 1 ow

vortex nozzle to create a first: ting
surgqupling, the second vorexpngzle. agd fuidfige ‘P"SSGP%‘F’ Suidiflowgs inlet inge thy

secdhid VR d.bzag 16 featsLRend r&&iﬂg%tdw Eally2 04 fifst Witink RO
t he, sec into the 25 secon

d fl
oy g pRPERb Y BF pondriding LAt nct BB PR Ui d 1 | ow

Fi nialalnyethot bemébnuffturifid rieR godzlelidstedS tb ﬁind@ vaciihnged
d flo a collision

e second. r ot fl ui
mefutchens PRER K intentinishohan Apeut tha Roing kebine e VR ogle
theeeita Pne ehdtaﬂma muiutﬂ i3 plaeed iid AcaviB RS the @OMR nSzzlQ atdd Wifiabtuhtig
d. t an aperture in a housing having the
Smﬂ 3§E88¥ eap fferein. One end of the conduit is

pI alt: sdherafora an:dyect of tlefpréshre inveritioro providd #h appdiatudfor treating
fluid§ vatﬁ Qo%kﬁjﬁzﬁﬁﬂgﬂng 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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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 adsenbly. Still other
obj r . - of the pr nt .. .
v e S of e AR @AAGH O an apRrBlTo thne i
thafjmare effigienthydraspperts arfluid tg p yorgsx nprade dsednmibdni ng. 5 BRI EF
DESSEH Bkt lrhres DAV o e Brdscrls v SRR LR B Y ©

yleM/lllustratln%_a cabi net “of an apparat us
evidertde s of ordingey skilldn the arg in lightofhefollowiagect i ve vi ews
BI}IEFWSCRIFMI dgN@Ffm%ﬂRﬁwImGsry sys]E em accordi ngﬂtO._ 3
irst emhodi ment. of, an apparatys for treatin ui ds..
Fi gBieured 1f SPeFPRRivg vigh AspEies & et pam appggis (or treating iids
i || Bigufendng erspativeiewsdiiatrgingh flRiddit@¥ sRREZcrdiddto a
SS |y housed in a fluid delivery system according
ﬁr?&@%ﬁ"%%f%“@%ﬁ%ﬁ”@ﬁé}ggu"rmgs‘ 6 is a cross-sectional
vi eligiielSusa pastial prgssesedtionnl diewrdllustrating asypgt:emzia v aigpriax nozzle

astéfibl Rusel A7 AHIED Bt AOUPATL b A cRpodimitr © 7 | S 2

perspective View | Istrating a f| ] I'Very system
ac c Bigtie§ds 2 eroy-sectiprabyiew dlvsoatinge Anidgleliveny systom havingsa Yaex

nobAIER5dnttly Kdubtld@Rereinl 5 Figure 8 is a side view
illustrating a fluid delivery systemaccording to a

sechigtre 7dnhRsaPrrtiNg Vigy illyprating s fluid delivepyrsystema aecording to a
sedohdl brfiodindn@6l=Q afbatafus Forlr@ing if1@ids.i | | ustrating a fluid.
deI'yer&.s%géen1qﬁcordin Hf ? second enbhodi nent of "
an BBIEP i3 e pdagng agiuid deftuey Sefegy accordige fod sseonf ont
embbdimventdf @edpparathis or wadngsflddsi on il lustrating a fluid
del j.very. m. . copding.to a second. enbodi ment
o ERES 28 P iE-RRER A B S BRBTIE R SRl 12
embodimpnd 0§ peappirates for eaating fluidsst rat i ng a vortex nozzle of
an ﬁg&@ﬁ@fsl‘ﬁ'roilmiew frxrpgx@igl'cp&s-géc“&ﬁﬁlxst a{ix%g ﬁuic}ﬁeﬂvg 3 sﬁem
perspective view Il T'ustrating a vortex nozzle of “YHe
acgpstingrta e sesordyambodimentiof appparatgfr remingflgidse 13 is an
el emg‘srb @gg}y@ 1gfwre E{Je}sb&a‘;ea);emmﬁlﬁaﬁngla%né& ﬁo%zne_t)fﬁgwr&t&mr

nozzlie b vortex nozzle. "Figure 14 is
tregtingfidsect i onal view illustrating a vortex nozzle body

of Bigh@13 B perspective view illustrating a vortex nozzle of the apparatus for
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. ‘ 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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nozzl e. DETAI LED DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS 30 As illustrated in Figures 1 and 2, a
cabi net 50 of an apparatus 5 for treating fluids
according to a first enbodi nent includes atop 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. SThe sidewalls 52 and 53,

subdptifIfyans sa% hbight3nd élﬂﬂattutbecofn%ér FoMRWhi %@P&{ﬁtﬁg%& %E& &

5530 are all 5 sSubstantiall he sane

fre@ya seenied fosthe basg pa. Jhag walk%yammééa, 38k 55@9@ 559 Bre, anglg éfons
shiphd toaoffofth $th SR QUM whére Wé%déb%%@th@ Side WA s%hd 53SHB BIht S

g B S 58 A B LGOS e b g

S54werhiteso B2 vaH dugpBits $5a,855b) S3btand BEd At u&&pn@ﬁds.hgﬁlyrsﬁ%le\e@éahs

sugfbs 8 pbve b0 (B, edern e ied PGt B ikessa

55 bin th5 first epivpdimt, the ﬁphtavadkﬁsvneccmsmwn@ myeéﬁumsti!b biéd 59b
that Bk sem‘%ee&emmag%.a@sua{ tﬂ&\«@h&gg uﬁéd%x%e&hrer ‘éﬁé ‘ “gafg as%ﬁ T[Sk

screws, nuts and bolts;
an o riflstfOrBth an outlei23fte pase thypuigh. Shwilirty, the sidewalls 52:andiSa atenwo

co:ﬁs@ﬁ‘dtdd(iﬂ Secﬁ&ﬁ [P BRard sE8bnsCRR b $3aSAFTG! Je&kgngg%b%ﬁg 33 db

when secur ed t oget her, openings are forme
F“'E‘B“g?ff d’\ﬁﬂ“‘%ﬂ?“ Sk OBy sAmRfiEiretion meebe pejude oy ths gabinet 50 to
auctmpmpag hentiatm bﬁf ;buyhp nﬁdm mlf&e;viﬁlrdp%ss'é%b@%fﬁé aﬁdaﬁdn&@ for

reSORALY %ﬁ 1§ aV|ng rd sectlons
i i, O Spupoe, el ORenies BRAPoswEs mpvwslsods nclidert e %Bmet 50
or thebrse bafor pawes linds or &y otier @y ofthafisegur at i on may be

in (r;]ﬂt'hgl dco%} Stl P? thé (a,al%innP §0 {thls %E)st fxgéodgn Ej?%e%{geéimltv 7

" sndma"s ﬁ%ardééathafrers “511 152; rand the et wall54 usirigaisy suhblemedns,@uch as

rivéih B Hict R St stfewsl mﬁ‘éé ohts g&'ﬂ& {h@lliﬁg Agpl cfr\]/gr | é)dsela PP He ¢ >?p '

the cabi net 5 or 't he base
covgit Hesxtepdssybsiamtipliypeqpendiculay Gomitke quegs eégweﬁth@m ofvet Hesuch

thaQBDInAe side Of thé i?op uﬂdeﬁ ll;f % lra%Bntﬁ‘J@l‘ﬂg batE Yide of ﬁe ﬁg&%’i@? ﬁ{q%@

% ge he front
the s el gB; ang i el AT e AL Brs weldimest ibpsiraies  top cover
51 gebured o, sidewhltt S2QRd 53‘ RO I S ARMEe relWafl 53BEthDSbinds

R T e
to tiedsiflewaldx S2tane 53, e fcmmu B artithdreart Wit 410l abined 50/ or Haflfe B
cork g BRpER LS PR 5004 RS S U S e
wall Yaandathd ear5vll SAlof theuapinet 50.s first enbodi ment

N lA%g&g\%eﬂlSSﬁeéu?& tg ?l\é %gsle 6? 1 l, gsc vl\’}{gxel? H\tg g?btérgf 5 (g\gﬁef sog%l ‘6?“
57in ﬁes flratbambedlme&os con$toisted Gbm dwol sevtions 5§kaddl57b thaltdach d@htain a
sl 55 SRRGE Rl G Pl Bl S
housjug Tafakthe prangy @snmbha‘/l 9f tB‘ZhPmTatU-ai) fon Geatind fluids tbipass thirbugzht lap

addiGiBy, ®e froht \WEVS‘ﬁ dx%%%@%n(ﬁﬁaf thd %‘imégacl ?ndggéc’ ttop |

atop the S|de ront
coveg ﬁél i this firss amb%amnt g CQﬂSm!GFPé seabiedede oB@iminate noise created by

fluid moving within a manifold 8 and a housing 9 of the apparatus § 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
the cabi net 50. The sound wall 57 in this first

enbodi nent is constructed fromtwo sections 57a and
57b that each contain a semcircular gap such. that,
when secured together, an opening is fornmed to allow a
punp housing 7a for the punp assenbly 7 of the
apparatus 5 for treating fluids to pass through. In 30
addition, the front wall 59, the forward sections 52a
and 53a, the sound wall 57,6 and the top cover 51 in

maguuéteéb e R i TRE w@{,gat&a;;ﬁutg&stoﬁodm o fue.%us%a &

nol se create
ﬁwanwﬂom@taﬂde a housi ng 9 of the apparatus S for

treak 'llﬂgtrzitéd"ih reIa-Q ané 6,.9Rbp C{)ﬁﬁus 5FSr tretaaﬁg dﬁlﬁﬁé’ﬁélgdes a pump

sections_ 52a, a, . the soun
asgegpl 7 *axmgﬁpé% Pamng Tagd3pump mofag aa Tampnmn@gusew aof the
pUPREebE S lﬁ&ud%§aﬂ ialet 60) Whith proviaeh anBﬂne@ﬁ& P& aaidsobice,
onst% @.?g ﬁ?&’%’s or are |j with material s
ﬁ%u?“t bSor B° BIMPASHHRY IS HYRETP S8 38 pumpingtluid Spp a flyidy
sotuldethkdulgiethe Agpatdnls\$s Fluid, incthis ﬂmﬁr@bﬂﬁ&nﬂ% alpdiotrabléliquid or gas

or s&%‘:p'ﬁrﬁlla@s %eh%ralglg &n%te{f)r}%s%{zyd sga‘g’ oxl' %llléj ﬂ%g’ A\E}Bxg‘;%ﬂh% fhg}

enﬂnbdlm‘ﬂxtehqglspms am;ms lassgml?ln7 &ir dtltvem& fuidsp thagsefwhiinary/skill in the
i Il

ard VAfikrded eimm B h@.t ufibic M luﬂba épﬁ{éaﬂ? %uc?leag %%?&?%dg:]sp unp

pornt Tfor sour ce, an out
“@@%@ﬂbly 7 IS any punp capable of punping fluid froma
f 1 Ui Phe 2pRUAtEES fohﬁ'&ﬂgé‘ﬂﬁnﬁﬁn&m@% §£d4§6 and 43 d;Ldthdsupﬁo?t 7oNofh of
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The apparatus 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

4 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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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 assenbl ed during maintenance or repair of the
punp notor 7b or punp housing 7a, thus shortening
repair tines. The punp support 70, accordingly, is

| onger in length then the punp notor 7b to allom1a
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first embodiment is Y’ shaped to allow for a smoother transition of the fluid flow from the
inlet 12 into the first fluid flow and the sécond 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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to pernit the securing of the support shelf 72

directly to the brace 76. Referring nowto Figures 3,
4, and 6, the manifold 8 includes an inlet 12, a flow
di vider 13, el bows 14 and 15, and fl exi bl e couplings
80 and 8 1. The inlet 12 connects to the outlet 11 of
the punp housing 7a using any suitable neans, 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 &3 and is held therein by
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The vortex nozzle assembly 10 resides within the bore 20 and, in this first
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mani fold 8 for delivering fluid flow into the housing
9, those of ordinary skill in the art will 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 cylinder
88. The housing 9 defines a¥bore 20 along its centra
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and an end cap 30. For the purposes of disclosure,
only the vortex nozzle 27 will be described herein;
however, it should be understood that the vortex
nozzle 28 is identical in design, construction, and
operation to the vortex nozzle 27 and is nerely
positioned within the bore 20 20 of ‘the housing 9 in
opposed rel ationship to the vortex nozzle 27 to
facilitate inpingenent of the second fluid flowwth
the first fluid flow Furt H8r nor e, al t hough the
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15 to the taper of the tapered passageway 31.
Additionally, the end of the nozzle body 29 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 trapezoida
shape. The end cap 30 abuts the end of the nozzle body
29 defining the inlet side 32 to seal the inlet side
32, thereby permtting fluid to enter into the tapered
passagemay 31 through 20 pbrts 37-39 only.
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30 The end cap 30 includes a
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|lustrated in Figure 5 rnt
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promhesefacbadmé iftdnise\ghd stable thpatk of Botating Aluld i exRRtielihd JdBetBiad 33
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hus create a fluid tli
rotating fluid flow with more downward and outward force vector components.

In operation, the manifold 8 is assembled as previously described and connected to
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The first fluid flow delivered fromthe cavity 40 to
the vortex nozzle 27 enters the tapered passageway 31
via the ports 37-39. Delivering the first fluid flow
to the ports 37-39 15 via the cavity 40 provides a
significant advantage through the elim nation 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 creal2ng a first rotating fluid
I SS 31 and
thé h‘?%t‘ﬁs&%?{gl%ttﬂ?@ ot 98\‘&1%%.9&14% ‘Fﬂ; & %gg é’é? vers a
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mﬂf?ﬁ)ﬂﬁ}l Tie Huﬁ’lpta&@mgls) 7'@@:&19{ @l ﬁ@tﬁ%@ﬂﬁ%vyr %Id dllWeiSs the ﬂu‘ld into

genti al normal_entry of

ﬁlwﬂa@'d $ipbich %GFSeﬂge fivid ncq 4 ﬁrsaﬂw# sfavﬁagd the, seaoqdrﬂum i low. The

mmfomtsl deliveks the Wiradud ﬂdmﬁtottmﬁwﬂm&aﬂwbﬁl& the Wtofd fluid
1t ur bul ent

oo St S b e o s Buld ot e thmonir g fom

thé Gwitypd 0 the pants SRSL ofthelvates hbald zmmtvoaéx doailar7 :@gmfel; thed
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r ot g pp&erzdlé% %a‘dtﬁ%xﬂhﬁn@es@fthg 9%%5&1«:@ Egal%lﬁ%\{é@%? ant éo

force 'vector conponent s operati1 on,

sustain & Baadedfoadjtienswidhinthp eqlbq-gn Qhamber |82>ele| ac&mnctbmm@tded to
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re%!tfébﬂ@d uring %%@WW&@% nozes 27:90¢128. This ﬁ@weﬁ@eg
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apparatus 105. Fluid, in this first embodiment, is any flowable liquid or gas or solid
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the vortex nozzle 28. The vortex nozzle 28 receives-
the fluid therein and inparts a rotation to the
fluid, thereby creating a second rotating fluid fl ow
that travels down the vortex nozzle 28 and exits its
outlet side into the collision chanber 89. Due to the
opposed rel ationship of the vortex nozzles 27 and 28,
the first rotating fluid flow i npinges the second
rotating fluid flow 15 within the collision chanber
89, resulting in the treathent of the fluid through

: ' i.n. the fluid th
pafrlfaflf SAISLIMC Glacr RGO 25 RN A8, Wi i kg, "
enfbbd!m@nt disFlosestapamp &7 i delivering 8nids tiossoftdndinay silbin tRSartofill
reéoEﬁz&gWoﬂQr gutgtngaxﬁ aﬂ’ %{lcﬁt Ithan sﬁéaﬁba% gmss‘imfzeld%agcaﬂ Rfsa9¢€

delivery s

d| s c Higragpasatys %’ﬁ]fqrﬁréat\ne ﬂt"és(m#eéez ladigmg 10Gand ag@mp support 170,
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174yl brackdts B sindvhiT2. Ehefrapei 106 vig the beicsst [i7Babd [dweed the Brtked

17?&11‘66195 5 885 Borts thEhdak 1091193 th{xﬂﬁ% M%ﬁ%uﬁbs ok théi?QengW&%es Rot

a connectton pol nt
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oﬂlﬁm dskdlby efrﬁcgmuﬂrefnladd rldulf exceds ¢ connection
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paratus 1 first e I ment,
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fluid flow, thereby reducing'the discharge head pressure created by this type of redirection
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176 supports the inlet 160 so that the weight of any
pl unbi ng used in connecting the fluid 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 wei ght on the connection

bet ween a punp notor and punp inpellers. Although not
illustrated, those of ordinary skill in the art wll
recogni ze that the apparatubt 105 nay include a

afg‘@ﬁxlrtﬂﬁtall(?\{u #o?{nui %eagéﬁk ns% elianO th%‘ 15wo resultxr%ggr us 105
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pressure into the two resuylt fluid flows.
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discharge design is desirable, designs with other angles may also be used.
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Simlarly, the el'bow 115 reverses the second fluid
flow received fromthe flow divider 113 and delivers
the second fluid flowto the flexible coupling 181.
The el bow 115 includes an elbow fitting 118 t hat
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 thelfirst f|UId flom1to t he

houg, | h des
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embgdipientnigcludes vnstemm 1@7 agl 128 uHichrege b)o‘siimk&ltwm%thé bore 120
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oSS A e S 58 10
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attaches to the cylinder 188 using any suitable
nmeans, such as friction, a coupling, welding, glue, or
the like, to forma first side of the housing 109.
Wth the vortex nozzle 127 inserted into the housing
109, the vortex nozzle 127 and the housing 109 define
a cavity 140 that receives the first fluid flow from
inlet 121 and delivers the first fluid flowto the
vortex nozzle 127. Sinilarﬂﬁ t he vortex nozzle 128 10
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that @8lowi ch divides the fluid into the first fluid flow
and the second fluid flow. The nmanifold 108 delivers
the first fluid flowinto the cavity 140 of the
housi ng 109 and the second fluid flowinto the cavity
141 of the housing 109. The first fluid flow enters
the vortex nozzle 127 fromthe 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
travel s down the vortex nozzle 128 and exits its
outlet side into the collision chanber 189. 16 Due to
t he opposed relationship of the vortex nozzles 127 and
128, the first rotating fluid flow inpinges the
second rotating fluid floww thin the collision
chanmber 189, resulting in




the treatment of the fluid through the breaking of
nmol ecul ar bonding in the fluid or the reduction in
size of solid particulates within the fluid. The
treated fluid then exits the outlet 5 123 of the
housi ng 109 and travels to a suitable fluid storage or
delivery system It is preferable to nmaintain
di scharges fromthe vortexlhozzles 127 and 128
sufficient to sustain a flooded condition within the
lision chanber 189. In addition, the upward
charge fromthe collision chanber 189 into the

ol i sion chanber 89 renmains
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defi ned by the housing and surroundlng 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 flowwth the second rotating fluid flowin a
col l'i sion
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chanber. 2. The method of treating a fluid according
to claiml, 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 cl 88m 1, further conpri sing:
providing a fluid flowfroma fluid source; inletting
the fluid flowinto a manifold that divides the fluid
flowinto the first fluid flow and the second fluid
flow ) rding to
cl ai et -t he ; ‘Bgshaped
f1ow divider to prOV|de a snoother transition of the
fluid flowinto the first fluid flow and the second
fluid flow 5. The nethod of treating a fluid

—-JiL——Qgccordlng to claim 3, wherein the manifold includes
couplings that are flexible to provide sound
danpeni ng. 17 METHOD AND APPARATUS FOR TREATI NG FLUI DS
ABSTRACT I n a nmethod and apparatus for treating
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