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METHCOD 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

del i very sysLewEo Q 2 ng a fluidto a
vortex nozZPelHRARIPAPRARS RAKEATING FLBHS: v  pt i on
of the Related Art U. S Patent No. 4; 261 521 di scl oses

ﬂ@%]@ ed with a pair of
vortesiﬁr?ozz eﬁ;@?ﬁ%@éﬁm& housi ng i n opposed
r el at Thinappligatioise consingatiog-in-pasi of Applitatidni ™o, 8%89Y,467, which was

H1ddI0YB é)mof the nozzles and their respective nozzle
exits and, further, 15 introduces fluid into the

PAYGKGROIIYD OETHERYENTIPN enters an interior tapered

vort ek gislperdd mv&@meh vortex nozzle through a straight,
round, port taeg;nt to a toroidal cavity. The toroidal
cavi t eIPESEH RyERiRR refagesdo 3 methed aad aprsratusifer teatingifluids and, more

pafitulaly, M@h&t%& “hjdbﬂlmlﬁﬂbrptb ah fnfiVedBLiddQiveRRystR &7 ©
arts fromthis toroidal sectlon and

XI The é
%F?fﬁ?rg%%ae - B’larvgftf oB¢le ass bpused thesein| ¢ exit as nore
fluid. dhs&ripﬁuomfsmwmm the port. The transition

from ape. 20 to the [ shape is
criti %gﬁa&ﬁ{ %i? b ﬁﬂ 108G Gy orgx norrle %?5%’3’13[ “é’“i‘%\‘ﬁt@‘é Mith ¢ pair
Df]@r@mnmldsposihoueﬂemhhm’lmuﬂng ih bppofdduelationtiip. STHe®Busing

t f th t f
Pl el G 5o B0 e Sl it e
infreduses fluidsinterthasvogtex ndzeles e Gnid qurers pminteriof tagiehel vonex mbisof
fl
Ea{]éﬁ vc():rg)j Egiémnﬁ'ghéﬁltaﬁfh‘%te%@g{ E%M‘}%%llt}lt% R ﬁ)rél&& Qarqta,gl’he tSr0idal
<qyity isadigeepiip a asgerend of thesaperqgpeonicalortey thbey ahick isawgmal to the

hdz3le @A STHR flald depdr@ fromdRis BRGdd f -
SIZde B st éﬂ@md *Vort ex tb@gt'&’ a“ab“hg“@gﬁﬁfglﬁloum@arda

nqzele et asmeate fyd cqofiphaysty enters the post. (Thre dragsition figmethettordidal shape

xhe qomeafl empe ngnacav Qf the indik epe bife 30RE isQ¥ngbit REHE &ﬁﬂ’@@&ﬂhe
e waJl s of the vortex tube,

offe s e B mig o, B Abomeets epubrae o the (ieionas e vortmysube

@mivbmiy fifithe idlsideoudge cﬁﬂthanoﬂerm af ﬂlehlottﬁﬁhqulhtﬁ'adt BIBE fofroly, thb
ot her ex nozzl e

zﬁi erf rclesl“»lsl'l Iglonqe fl auses h f;t] n
Thefde ousi ny, "l ‘*wo*f“ o510 FEPYSfd, ¢l osed
chantde ﬂuldThﬂoszett $piralydouB Ench harteh éube d:emﬁfuga&mag}sﬂdusﬁsamrblﬂér

s%aﬁﬂ ‘6%&1{1‘ ggaingt tL@Sde o(t“t}g téi)% eeﬁ ggtg?éub% h?%%?{g'hé gxcicﬁg(g@f tha ﬂuld as

it mralsm towrrd tl)wem meailngeneld inside theaontexaatervhantet. wm:rsthe ﬂuxd

aupﬁ.e @E‘ﬁs'o?lth e

AHs the W ega{t;e Wbey % IB%%:?&&Q@EWT&R%; Fc‘iallow tlel#j cgne. ;The
hoHew gplﬁcgmﬁopmm vertgxpozalenimpacts with the hollow fluid cone from the other
vortex nozzle inside the housing, which forms a liquid lined, closed chamber. This closed

chamber develops a substantial vacuum due to the void caused by the centrifugal energy of
the vortex. The energy from the impact of the two hollow fluid cones in the presence of this
substantial vacuum effects changes to the fluid.

It is desirable and beneficial for the fluid to form a uniform and thin film, thus
equsing 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 beconmes 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, instabilities will develop in the

i mpact pattern between the2two nozzles leading to

Jeeﬂ:ﬁf)tt éﬁ ainbEC !lﬁﬁ’e ﬂund ??@J&ﬁb Jl&lrl O%Wn-m%eéa?ls Hf the tﬁggered

Irregularities In I'stribution are
VRFfentubhwhentitaxitsthonezgleginsigbilieewilkdevelop inthef impaati pattern between

thé %Sno&@é‘stléagﬁ% wmﬁélmlémm@m&ﬁm ﬁ gépﬂréguﬁﬁnés%md

nozzl e and npts to devel op that

distrbugipmare fnhergat “thm PREFtagH ith &f“‘@% Clreuly ﬂ“ldrféqséa@tlwgnteh@
Hoﬂﬁhﬂlyrﬂo 13 a)hh& tb&fofzﬂé(aﬁdldﬂéin;ﬁé Qlevelbopithe AUIifteh Uhlt”olnh Thin-

fﬂgl{%‘g ment allowing the fluid nore tine
9

la‘ése%t{°§bl e flow pattern; unfortunately, t he
addi Inc:wmg thd bm dsftly:r\&&é)l tyibd ermneaﬁeﬁnfddﬁ&ilﬁnrdbﬁaldpﬂ&alby

T R N Y
lengthzgreatly tmtehsed@? ﬁictlerraébssed i Theei frigtionéldosedsfléssinelfedyipaef energy
Wi tﬂggf& hitow Hif c%gg%gxtlhﬁﬂgfn&zl@é g‘o‘fl{c%et% gﬁﬁ?ﬁtnﬁ#ﬁe %ﬁi(b%'tcy of

centri uga ener aval
thenoegle-t Bhetadded|leg @lse debreases thesenrifagal anrmaﬂawm 3 thedéogth

rﬁtﬁﬁbeta@&éa'tgﬁlle la?é%(éhﬂ 6fthd WrBEubd nﬂus HAGE F@ﬁﬁ&daﬁ Q%txoén larger and

rotati onal speed for a given inlet velocit
decreaseritheugtationalspeeddfora givea dnletvele¢ier i nl i ne vortex tube

t 0 eaShPAaE Kb,438,9€3 addk Sh%fh@r initie v%rt@:k ﬁ%@ﬁcth%hlﬁea@ l‘e‘ﬁ’mmate
par I cul ar

ort. This has ben all ffect
B REge Port st e Derspieial ofPes paFtsIarY yhen hengiragartex
tybesart pmpmjr stzed aﬁlpuﬁnctned At tgtektmrotheHmwd Er, propelp ﬁfznhy and
osi.tionin the ta m design nozzl
PR oL Ll P g B Halnet, oty ety
detetmanathewelativesizepdngdtplacencniszae the aomtkxphtecairinrdfSre asthek than
a%?#g%htfﬁlgp can interfere rather than anplify each

Accordingly, there is a long felt need for
an i fgspwdingly, theraiisc lore felymaeq for gis inepmovied fluid tdeliverypspstdni fog a

ko Gy oty R LSl RN L S s e
systeanagre effisicntlyifragspors fhud toipermit aypere um-mrmcfrlnntmclqnms in an
iddbids R s Sx ﬁdﬁzlé‘@fthé meyh&uelass&gsly epherm Le% fﬁi crel'i‘\%gy system

vortex nozzl e assenb (% rove
further Reoyides grepterapplisalinp dgsign '@ﬁ“é%ﬁbé‘F ingdess PQ!BR'ICGPFI ﬁ@saegﬁnt as
waddcedrbysiBhdd\itithieRhed tHe@mBle MY kHeAindem aaizmﬁgf? nt as 25

w(g} h either the single entry or the
.~ SUMVARY OF THE | NVENTI ON | n
ac C dn dabienceiwith tHelpeeseit &ﬁfﬁiﬁbn afl WpatanR or tﬁ@tm@ﬂl@ﬂl& MEM8es a

o s i et § Bl G neras Pt pbein dnasned gisgetingo

a Spabe@ttex @lzzlt,iands magifoldthat delves afidwwod flhidfroRnEE bump afdf tiee
h(g{xﬁlgalgf legw% 0 %Ezlu 3 lall'l Infet %ou%leg lwcﬁ{va %uldfs!)l%edanzl rm(l)gt}t et c%u;ﬁgmith
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 by plumbing connecting the
fluid,source to.t . 3 The manifold recejves a
1 i PP PO sFev Bl A o th iR s i fomio a
finst fuidifléw arsita skdoud Eluifl FAow mdrdmglyethe inénifolld lincludek Ganlet coupled
I ng S t cou .

GEETRE Bttt s, 8000 A0S S Pl T il icesthe
Quwid fow éntauhe First fid flow artd thmOnddhmaﬂolw Tieki reangfeld fudtter includes a
stnamfé B¥ed Bt bithe ongd

0 IWe tg H% ffou&h\]&def‘ grﬁdf {I (!royglgllg c{)t%\ﬂ]dm tﬁer}’?gséﬁzgws\{lhereby

he nani ciruaes a

‘ té? B@W‘Mﬂdé‘& firg coupling fagilitateidgliveny of thediry flaiddlowi tn the housing.

'pdélixiﬂnﬂﬂd Wil Rrthéy %ciddés%tseéﬂnb Sltow L6118 Ii:}ythe hoe dx(rid"elsahd a0

the flrs coupl i n acilitate del |very

g‘tg cpyRigdviththe; segond P‘%%W’H‘HG?PH the secqnelhoryrnd Biegecond pqupling

tﬁﬂﬁﬁa‘aﬂélmef}&?dftlﬁ@&oﬁﬁﬂiﬁ@ﬂdi\dtcﬁth@ﬁbﬂsnﬁ@um ed to the flow
th t he second

di vi r.and a lin c | e
o1 bode b Boidna Mouindt Hotmithes Be Bre Rt Do gp sesond e
tba ngekivesghe deeomid Iﬂutdalow Tiel Houshig/defifiesta iest S@&p et delividrsithé gy

IO B e PR 5SS Reble Ty gt ane

imparts areteednte the flhid, therchyrvekafibgn ﬁksifrbtatmg flikdefldwo Smhgﬁ the .
[

@F&ﬁ%ﬁn& a sééfbﬁa cay &EtWeﬁJé?stthéji%lédng Slgﬁ f{oﬁg? tl}e %éc%?d u

Irst vortex nozz
npgale wich thatthe sscand yartoy @ozzld rgeives Aeid thereinand lmpanparottasxoato the

fuid, BeleBy cx{eé?mé Q?ecf)ﬂd%tgmngtﬂ?ﬁd' fﬁm’ Thé ﬁl@f dnE GecBnd \}o('tg{ ?ozzles and

rotatin low. Siml arl ousi n I nes

thehoysieg 8@5\9? ? SP“ESFP&t"h%!@HeT vharei lmme@@ﬁ ofile ﬁwstrp@tmg fid ﬂ@w

with@hSREHA dottRE 118 bR cB&UETpridr kR of e fuill RBmIR SAME of the
vortex nozzle receives fluid therein and inparts a

howsing i on to the fluid, thereby creating a second
r ot atm angetﬁddlmlfdeainh@u\ﬂuxéf hefirétivoéx ronak is pesaiviedin bblﬁ%ed

d h def.i. .
R 153 g e Bl O P TP B ect ) Shreging the
finst vortax mozzie eral fthid fodnathe figst fliid ifldwiid inlet iom cherfirst poftas nohz]e to
' I th

ol i vl Bl b SR L Qb o P per B T 221

strsoupdigg; the sevemll vorteoppde.add flvid iframitirsséuing fluid flaw deinleniito the

sUBhd Foftel ﬂgz%ie‘:t‘o étéc d sreﬁcfnd ﬁ'(#t&ln tfuldcﬂ’w ?m&l‘(y &F ﬁnlsplto%t'g uid
zzl e and %?UId

caV|ty surroun rtex n
fipwdsimpinged withsthe $qcendd0ta¢rtsvﬂuu%ﬂqvnin@tcolilﬁorocham@erf i rst

VOr t g% niiol lofmhrifactati ?or@x flbi'zﬁtadip%% ﬂtvrgﬁdé Vading T 1 ow.
Simlarly, a second t lowis'inlet 1nto a cavity

MEASUFEHIEAE] A fgnduitds @&eetemfamv&'r @e%permﬁczlmaéwusmdmvmm vértes mpzzle
tl{eh:ﬁh A6 BRHchf Eﬂe Wbridiuft sPMcbPinialdhafy of ME Portel RoZR ﬁﬂ%ﬁ&?—actuatmg

vortex nozzle to create a second rotating 1l ui
Isapqueed opgréhe@pertife. r ot ating fluid flow is i npi nged

Wi t it Ishieréf@e enébjécodfatiel prckerdt linviestion tOoville 7 aplirdthsStbOtReating

ﬂuljas w1tl$ 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 invention to provide an
apparatus for treating f 1 ui4ds mﬁth sound danpeni ng
qual t he present . .
i nvehtlf @ﬁ‘h%&ﬁ?t(?&ﬁa 8“’%%“‘ ig 36%?“5? B"°"'rd8 A ?ﬁ’é‘%‘? 'ﬁ]?j trpating Juids
thitatorg efﬁeasly nhnsps«tsra\ﬂulﬂeo a gorteknozzge dssentbher obj ect of

t he rat.us f

tr oa ol e Tl el s 61 Br SRPAL AN T o egome
dvidgntdo thesea)f vrslnrtam@kﬁorz the art imdighimfithe. folstwmg ot h er
mﬁsﬁﬁE%cnﬁq%wcﬁﬁm@ﬂﬂmﬁve@t ages of the present

Invention wll becone evident to those of ordinary

*ski | Figuse lipepeaspective view dlistrating ¢ pabinef] ap appagatus forpratirg fluids.

DESCRIg{ES $24 afefperkhiietitd Vs Nfadtrdting 4 NiGid HeliverPsyRem SR8fdidg a

view illustrating a cabinet of an apparatus for
firstempodiment of anppparatis fgy freating fly &Lar e perspective views
il ustgmatsnmgpaana‘l troéschediohal View YIBi&ing BvaksxHodilO\6f alvarték nozzle

" f t {i fluids.
s Suen £ A ot S PRBR R Rl cpbpent | ' S
i || uBlgnmibiingcrassisentiviak view Hivkteatiof a fluid delivery syaea havingbbrortex

,}%Zjeggp%n%{,g{]%g%ggrgwn a fluid delivery system according

nent. Fi gure 6 is a cross-sectional
vi ewFighte (7ds & perspegivaview illugirating 2 fleid gelivgrytspstennaoeondipg to a

S&%&%bodm&%ﬁnm}?piﬁﬂglféfngﬂﬂgﬁgndg herein. Figure 7 is a

persFect Ive Vvie strat| fluid delivery system
accoFigngg ig pside vieyeitlusirgting delivary eystemracenpiieg tatagerohdr

ewbsahemftﬂ é-b'pg'&us f%?tré%h%’fliﬁdss is a side view

l'ustrating yery systemaccording to a

s e cohigured ﬁ’b%'ﬂ? ﬁ‘éﬂt‘"‘lﬁ‘(‘m%a ) S?lafffiﬁyqt@il aqeprdiggfagsecond
ehibbdiftent oFarippratls fobtraatidgfidsl ew il lustrating a fluid

del i stem accordi to a se ond nt of
o LBt 1D YR R T B g oot e AR fevepy s
audoRding t apétbiid @hbodiefitof atapparats fok treatihg Aiidng a fl uid

of . abieu LR e B adits i YSRlore oo et o

teatngfleidspecti ve views illustrating a vortex nozzle of
12
por ChBE T4 1% o B R, it B Aor e e By

tregimgflaidas f or

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 33, the front wall 59, and the rear wall 54 of the cabinet 50 are all
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_inlet

treating fluids. 25 Figure 13 is an el evation view
illustrating an inlet side of a vortex nozzl e body of
a vortex nozzle. Figure 14 is a cross-sectional view
illTustrating 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 fluids according to a first
enbodinent includes a top cdver 51, sidewalls 52 and

Bl T B o i D5 55,

iﬁde Isecut}zﬂ taathelbasd 63. Thdnealf suppirts\Bad, 551 95¢, add 54 bve aﬁgaiions-

%@ﬂeh toscgmfomkﬁth tﬂe ontn (Lhé}r e%&%@ ggtthg ?ﬁ qlrs g% gn Lg\,é[ tpe g’@“t

WPt and theaaar wnﬂlSF atsw, Td)e sntimalle 5%iShche B@t walb5%hdd the rear wall
SUbstAD EHeavJ/ahIXuﬁﬂaﬁs %‘5 f%'c%h& 5504 ﬂ'@k&ghen‘ggﬁﬁJEé glﬁ{&@l@ Igans,

Four wal E)O res 55c,
b siyeting glasterrngescrgps. nuts apshholts, andsbg likes 5b

55¢C, Inahid fiab enBdfineAl) @leSrohd WiNS59 iS BRARRR el B (78 e&a&m% 1dd s9p
he comers mhere the edges of the side walls

thag contgin,sempigjreplar gaps quchy Gat, ‘é(PﬁS' SFWé‘*drt%%thewer“nMr%\@med tqplow
?u d.zwadid@:ﬂh ottt %1 tb@asfs ﬂ@dﬁtgh mhha:ryeme aea%agmggaas anéal |
S to, t he wWa S C

Busfis i HEcTohi e (5 g sibRATh Pl BLsectiog, oh Aad s3b.
I@rth&nmaeawdtllaﬂmntslotsri&o@ anyregnfiguessive maybe 13¢1iidéd\5n the tdbnetsdo

. i thi e
Y over Bt ofd Ko dlod B o iuheblascEIBE T oF TR gl s o
teging fluldatOfonrsa ptherypenings ocapervregapsalmibe inctuhe]t an thevabinet 50
osﬁ,was@ea%&g@mms&g@»&@gﬁe@@s&hﬁ?{e d to allow an

an out ass through. Simlarly,
t he ThedemeaversS1mf thy qepirsR50, indthis (ﬁrs@ embendiment, éschequred atop the

sRIBwa1is8D and 43204k mntf\#bﬁl\@? ra@ld 8 ¢dak QBF 5Pdsth W Qaﬂg such as
rear sectl ns 52b and . Furthernnre ventlT

‘%’Ft&g frigigony fastening SCEsie; "Qtﬁraa‘i balts, and thebike. iArep emrérdlpéﬁa 9ﬂbe top
c6wb b NédtendSsubSantially RypepdiQRe ﬁoh?ﬂé df)dte{iﬁdg’é@oﬁﬁe t@;{ &NES lfsuch
(0] e a ar at us

38 o nrcider O 0P Fer B S fekanehes e Puct Sl e idgwalls 52 and 53,
t}iqunh tb mus@(s ﬁfﬂi%the&ie&@val] &4, mmbugﬁams Akt aﬁ&gm iNGtrateda toEEover

e a 0 S, Or er

53 38 nERadalls BT b, wielopy Wiy S ndBhdhete B39 pfhe g
50.ithase ofcordioaty skalhin, the st will cecognizeaha thetidpecoves |hﬂ el/xahdysbe Ee'bured

. for. s

tcgtﬂgs@égvlatllga gfaéld r%g,g%cs ﬁ“@xg tv%lﬁ%a glﬁﬂﬂe IeQr%leleﬁ F t 5% or tha tneqtop
covesd lemiympt beseeused at allybut instedd bast atep thandbvwausszl am& é3 the ftonp
el & and ink rﬁiﬂaanp& dehR ém ¢sgover S1 extends

Stant! a perpendi cul ar fromthe outer edges of

t he A synd wokkp7 seured fojthe basede resides withie the sabinst % Thesoundomll
5‘7 91"(%5 ﬁl'si E}nlﬁﬁmﬂmf:@ %r@'ﬁ;ﬁc&dtﬁ%ﬁl t@HE@c’honﬁ'ﬁfmﬁfﬂﬂ & d;eachhcontam a

dewal | s 53, 20 the front wal
swafcumqp 85911 thw whep ergwed fopasher; qnsapermm@m@m allow a pump

hbusing 74 for R pup hREMKIPY ff the apparatus 5 for treating fluids to pass through. In
addition, the front wall 59, the forward sections 52a and 53a, the sound wall 57, and the top

cover 51 in this first embodiment are constructed so as reduce or eliminate noise created by
fluid moving within a manifold 8 and a housing 9 of the apparatus 5 for treating fluids. The
front wall 59, the forward sections 52a, 53a, the sound wall 57, and the top cover 51

preferably do not include openings or apertures so as to reduce sound and are preferably
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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 51a 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 sidewal k 52 and 53, the
front 25 wall 59, and the rgar wall 54 of the cabi net
50. A sound wal | 57 secured to the base 6a resides
tanstrircsd etraaterialy g5 ate liged Wit yaateriglstapt ahserb or sontgip squrg, guch as
fo Sdork aMaaEd RNt i s constructed fromtwo sections 57a
and 57b.that, each c sem ¢ci.rcul ar gap.such
Ehat As LR ST gl frah soRits § S g reith ipigch agrmp
akdntbly Zhagingp pulnp teising 77 adfagump metop GbrTha pemptduging 706 the

R e b BB S5 e

- gdat pwles 115 ZThe puwth BmblytHeanypunpl capable ofpumpingdluidfeont ofiuid

as re I mnate nol se create
quiselid nartisuligndeliverablg ungatpressysizedsgap er 1ouisk flqw, é\lt!awaﬂm trg 5
{itfodieidide R)gesfagiding Qssemtb1$7 £dr ﬂQﬂErld/gGﬂdlds%oseto'f' Srdiraty SRiliGh the

sections 52a he sound wal I 57, and the tadp
%v@ﬁecs@lzedv@veﬂﬁmw%%ﬂﬁ squ“iaheq %@S SYFBFS Argesuised gas

@RRfeisUr es so as to reduce sound and are preferably 6

t ted of | th materi
o SSRa g s PR P e S rtes e Eandasbp St ooy of
Wwihieh dré ineunte@!sto tHelbaset6n agisgchny suitkblemems, sﬂelﬂas&ﬁdﬂr@, fagtéhing
scpeg'g,:{%{s af lt%,\?arngéh g@% ITﬂgpt{qml(fUI ?p%rt'@ su%{)ngs the B‘pmn%ng%{ 7b rof thfa
plimp aa’daabbﬂnphllwhesﬁm@ 67s1p;wits thiy mlﬁ 6pafithe paseasisimbly’7 viaa
Augﬁ?cln‘éﬂeﬁ§71%n zf‘ % AB: Th\é"ﬁb:ﬁ@é 91 AN &’p%%rt@he??ﬂg gr?cil_thglg}ace 71b

sour ce,
samsvetﬁﬁlle ynlét 60 so ﬁlnvhwmht e%apa bluevbmg ugedrimeangectingthe ﬂmrl @wrea to
t“: HJnﬂ) asSRBICRIELER %ﬂpbrt@e P\Eﬁ}éﬁ@&lh??é whﬁh lﬂl’o%cts't}{é p‘]!ﬂb seal,

first enbodi ment, 1s_any
RYGIDIbeerings. eRdihe RyraRshal Frprv é?%? eausad rvew%!s%?m% &s‘@]w from

&test welpht@n ke@BAanebidnverigdh thdPusmpiidigit7b aﬁmegu musmg 7a.

dlscloses assenb for d I|v

t hos&h “cﬂ“"&’r'&&ﬂ%%‘?&? 19 ‘L‘rylﬁ‘“t BPPPE Qﬂ‘ *}t’l W‘FE Hﬁ@‘ﬁ?dzf&’m

thepiynptobishig Taltd parfing nﬁﬁibnﬁﬂelbﬂtqia&mé g/ placing S4¢alor epacking
' cani st aratus 5

d
Uk i e e R N A R T T
rE’zG walh 64.[Fusther, tidyporip raster Tirmambepivctteﬂ dnhthe puasyesupgortZite permit

agcc:: S 1t o’ tlt1ea% :u:norm:f §1n fguﬁnﬁ H]%gg ﬂ% T{;%mc?\{e nxgt ‘of Eh,%zi’t"'%ﬁ mog)g 7 p%gll,;t the
ﬁlﬁ]psqupm 70 gllawseherastpf thoapparatyhs fof trcaltteg m&dptmpmas seaniblled
czmnéfgn% 1t§nat?béeor répg.g%f @le gﬁﬁﬂﬂﬂ& ]EO'P gufﬁaﬂ]ﬂo(?lgmg 9% Mus Ell'& %él”r'p

ort s race
reeér times, ﬂr‘ée aump axppqrrews @ﬂgwémgly,shbnser imlgngtintien the pmmo@tor b
té %ﬁ)ow M%ﬁﬂdé& Sf triVe b 250 g ﬁ'ltégl@lt ackdiStotRd ;gllﬂ{p rﬁ(ftoralg ¥rthe

|ng use connectlng t lurd source
pump housing 7a.

$SoBME thr, Cf;_ﬂ%lé {hg raf;gﬁ}'a%usfS' rFﬁltld ﬁﬂ?ﬁ? P& Hod il ﬁbg;s%? Fl %qu\/ ufdiQr gas

(

The apparatds 5 for treating fluids includes a housing 9 having a vortex nozzle

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

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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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
housing 7a to perform nmai nt@nance or repair (e.g.,

ac ar _r. ck'n bear i ngs),. the ]
i a5 TRk v Bl st rer ey s heperas Bt 70
frateds s punipeseal y peanp baalngs 8ul thépunihehaft frbl Aaapeioaused t@rl’veﬁlbal
to.permt
B B3 i Bldcds J516B R ARRRUbn s f B Bl g o anc
theoimenpehousingf 7at he purrp nmot or 7b about the punp support

70 all"‘xeos\ﬁﬁp&tllﬁelf ﬁsskc uPds t<§ éﬂ@ gﬁﬂpéﬁﬁﬁéﬁl §u1{a9{e n*egrﬁastul:lp& nuts and

fluids to renmai n assenb durin I nt enance

| holéb‘mf?swemgﬁ?ﬁ@”sp"ﬁhﬁﬁr?ﬁﬁ%ﬁﬁa?‘ﬁ?s&thpmmaéwnmglymtabb lmeans,

sBéhQds W@l’dﬁr@ howe @2, &hé brhde 78 attaclHdiGo B SIppsd H@:ﬁfﬁ b] Q)und dampening
er in |ength tﬁ St Or

accordi n
5"80&*’5'%5&%“331# B *P@&@g‘ﬁ Rrpvent fhsﬁrg@sfwf fquawpatzdd’yé@dtfbw from
tigs mamgrde;am the BOBRE D td the Frlife 6 mxmﬁt%b&am@ﬂg twﬁxsmﬁéa 73 are
7a. The, apparatus 5 r.trea ui ds

PR et rosy Vg RROREE hiPiugs tallchins 35] o Sytrbeyips 4nut
sidpe A syrahapeld pikve isinsertedhisbtvecenrthieibfaot @6 dhdttiieasupgoltshelf 72 and

RIS VL Bl PR 708 By 8
ilssgtmddhrpuwhb;d aperfipe efitht suppoitrshel £727 tie niftkabagied pivee, ndthecapbrhge of
tﬁ:%‘?&@ Fl@ t Eeczlﬁngqﬁ%récp 9? S; zg&&ggkﬁ%&yﬂ? &Li?e p‘i‘&ﬁdl%t s%grldn g

t hus the mani e|r wei g
dﬂéﬁmmﬁﬁwﬂﬁﬁW#mthe punp housing 7a, which protects the

p UNPARRBLD th3 lﬁ[‘@ erhﬁd’ﬂfﬂléﬂ%scl@%ohrﬁfda&mgﬂ?@&Brbﬁ%g%[ﬁhmgs 73,

e _caused I movenent resul ti

SR E DB 1L n G ot piSTBEd T LT EBTMEE CHSHA ot or

ddripeaihg or AB3GbiAg EaANERIISbribPshiiis tHat ORI bS WRRAGE becith B brade7s o
rame, 6 u suj t abl e means, such

Secur es t he i.n
SRR ShT PR Eroeif Squd TenigY oL e cssar dhe s S 12
uantiascdmalttp oﬂcbﬁnehi}mslotsgh@ allsi vsgtuﬁnyo\&mbﬁtaiﬁ the siippanishelf 72
such. ho ra ttaches to the
‘fff)'?)lct)?\c Tgfol%%s WE J#J%a?%‘éﬁ?‘ﬁ %r absor bi ng
bus hRefgsng7®W| tnFignee3, 4(; ad[s; the enanifdléh & includessh énlet 42, aslownd

&ﬂ?)eglb St 161 ij HMX b!seoégixplfnpﬁ '8§ ollhg t%‘gon%ec 5 to the

I st e
outhaé 1 beghn g hmsmﬂe usig any swigblg b@msbsmlgasqﬂabmanp fa&tcms, to

reefe.wa ANE ALY 565 tdegmhego@m'g%t ahﬁgﬁiz ﬁ&%&hﬁ}&n%&%hhe ¢ flow

aV|n nut-s Iece IS I nser

dw@m)e?emd ﬂ%@ldmeamgw@ctmﬁdwﬂﬁe&s pzs:tlte likpetp fleliyer fhlnidnto the

f18% dBRRA1 R PBE W afwdehrsqe&nei e ARH AR adPdiRiael thd BuiHGWP Rfota
shelf 72. A bolt-sh ég piece is then insert eé

fish fich o andea sgeqnd flpid mbyﬂ*?eg% pisdirectionef the fuid flgwre -
sdwlﬁnt&hﬁpﬁﬁknﬂib@&@elatﬂz@@o th& o BEM IR ifleOl2. Tﬁel'ﬂ"owhﬁﬁgé? 13 futhis

fi %?er;lg) %rregglg &F ﬁga%gé)@ﬁaow ??g legotltleor trtarg?ttoﬁ %P &g E‘l{ud ?‘lov? gomihze
inlet 12 into the first fluid flow and the second fluid flow. The flow divider 13 therefore
prevents the abrupt stopping and redirection of the fluid flow, thereby reducing the discharge
head pressure created by this type of redirection and further allowing for an increased

pressure into the two resulting fluid flows.




10

15

20

25

30

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
danpeni ng or absorbing connectors or bushings that
could be used to secure the brace 76 to the support
shelf 72. Furthernore, if sound danpening is not
necessary, the support shelfg 72 20 includes a

pl ur y qof ., connecti on ots that allow vertica
rrove?i‘\ll‘ﬁfl°8f“"tdﬁ{el3sﬁ9ﬁ'|‘tf8'is1‘° @ﬁ&l wsA4 ang | BydFigHop, yelding, glue, or
the dikie, Itdtg:hvrfr thie Ifiést Huidflowvito b elbbw TRarditheasdonyl fiild floRao MedBEW

IR L Bt nRs BT Fined ropfiSoony ahlds [ o
the first Byid Aond tof thefiéxitiecoopling! 0.1 eBOw d ticlddes ail letboi fiktég 18 that
&9!9&?8% ﬁefltﬁe &mglg'g%t#% ﬁ{earilsjof uth bpal(!g’lq 85‘ lz%g' tﬁe elbow 15

using a

' fexerses ﬁ@rs@conct nigfow eag@vqﬂé‘roax tf1¢ flovddivider3 fambmmve:e the serpnd fluid

ﬂ&Wﬁ)‘ tﬂé}ﬂe?(ﬁ:le cmi}ﬁmg Rl qthe ll%o»L '15 ﬁ\clv}élets bd ab@ﬂﬁﬁl % it 74 thgtf colupégts to

fl ow divid herel n

ﬂ@qlhi???(};}vlm@%eyms%n%%@ecq“mbrqc%ﬁt% i ver fI ui d | nt o t he
fl OWTlﬂb Héudiﬁé 9 mludaé%oﬁélﬁﬁlﬁt@ﬂig\’l'?d&mlu%@atéﬁﬁ ?ig‘dl%% Ehlg{econnects to

% g divides the fluid flow i
P bl R v memE Shaer LRI i Bt Rg llyopiogine frst
flikid flow tothe Ilusing® The houding b Gmtherikdidesy hoabihy fitting 19 that connects

R Ao B 1 By

sedond Slnglflod to the Abusing 9f The flexiblerodplings 80 amd &l ihittd fief enidd@iment

b ) B e i 5 o
thekousing §.dowgyasthfiexibldeouplingsi$ft and 8 banditiecpoaplihg brackets 82-85 are
Jn%dde&%% igrd%ﬂ' EatiofSwhdrdlodnd ﬁr@é’ntlogl?ﬁcfeﬁméler Rdidel s&gxfi tSitive

di'scharg pressure crea

%elﬁqaflwttwe ﬁ%@mpeﬁrqr pibpr rwanmdn@tmaﬂw@ﬂowm%m thselpows 14

4t QS f-HoBsing rﬂaytﬂéfﬁtxh%ﬂ Al@& WitfolgHothik ikt EnbodP¥&t discloses a
w di vider 13 connects to the

minglds f&fzﬂ@éﬁ&nﬁ"@o‘rf ."rt?;t?'F bopsing &y thess of ordipgpy skill in the %W’“
xJectdgenzeh fghyQeted 93&?1)1& dhg e?tiwzﬁént ﬁlbdﬂl;] du&llaﬁw&paiﬁgb &Tg?eﬁeamel :
the secon ul ow tqa the e )W e e ow
hicetichS (iErRSInE 9 pracsinslehimy deivape iR se pPUR G the
lfohmgqjmsteadeferm:boaiods del i vers the first fluid flowto

b1 bl SRtk Hing 1050 SUREH, elend f5 88 38, f pap s
a8d 8byﬁn¢retanhad6088 dhelwsing A defineeectiost 208Rng 85 cantralrakis and diwre 24
pt%kagayp IebroiRtElY geﬁhﬁgg.aﬁ,gqg@mgaﬁtﬂé gsrtg ' ﬁun{s‘ages Wil e
borecf). The housingf9l attadhisd te flexible thersgupdings 87 hed iﬁl byowanSof the coupling
u'r Ecl:t’s‘%ﬁ?nd 38 tOQ{chR/Wﬂfe'tﬁ'% inpa ab& af t!ﬂ?‘ﬁmle??lnaﬂlﬁ @ﬁesseéog.d luid flow a

exi coupl i means o coupl 1 ng
t%"letl'%ﬂ#cﬂyﬁ?tﬁé lsgmmeqa gl toany suifahile flyidy sterage gridgliviery, system

dsink Weli-kdwaGigink, Eddgkirtﬁs flrst éﬁb@ﬂlnﬁﬂnﬂg&kﬁt i3qs a.r;l%bctvp qunélzly

|.exi bl e coupl by nmeans of a coupling rac

r@cbreﬁéﬂlpnﬂtu tﬂﬁg ha%qopt@gx 8P aéfo redpse pqtlleg{ressure loss by preventmg a

discharge head pressure in the bore 20 and the bore 24 while maintaining a flooded condition

within the bore 20 and the bore 24. Although the upward discharge design is desirable,
designs with other angles may also be used.
The vortex nozzle assembly 10 resides within the bore 20 and, in this first
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-QQIUId flow into the housing 9, ose

fluid flow to the housing 9. The housing 9 further

i ncludes a housing fitting 19 that connects to the
flexible coupling 81 by neans of a coupling bracket 85
to permit the delivery of the second fluid flowto

t he housing 9. The flexible couplings 80 and 81 in
this first enbodi nent are constructed of a flexible
mat eri al designed to reduce or elimnate the transfer
of sound to 15 the housing 9 However, the erX|bIe

&%ﬁin{cﬂﬁ ﬁxcﬁxges%gex%zﬁég ‘37";1 clezl ﬁio %ﬁﬁtréq%gcli( g”fﬁ%ﬂ g:e bore 20 of

ar e y necessary I n app
the hausing P amoripgsed eetitiorshipéo impinga dwfsﬂ tiodl foensithtthe/econd fluid

AR kHefeBl | h‘@fﬁ‘ﬁg th% ‘ﬁ?vfnk ﬁﬁ\i? Cfthe RbiEhoi Q%&ts ?ngakgsi%e 2Q until it

dlrectln omthe e
EGIY §1°rﬁ’§t39t %éafyld E}@ epd ¢api8¢ attachestes e cxlintitrdl bing dny Suifable steans,

sadRdHARAL a BuSimk, Qﬁe@cﬁngaglu%mhg mcéj to8fo;n95 Fgﬁénﬁ o?'iﬂerﬂgusr(nrgl |

na
Hh the xortexnogzl 37 inggrigddptg g h?’é*“rﬁa% 9‘° 3PHeErnozzl¢ %I7ad@|d the aputing 9
deflns a/@bmmo thi addSivesTheGHist AGidLINN IRt Qﬂﬂldﬁl%ﬂ%l:s%eq}rst fluid
qér} $¥% %ys Q@HS|n 9 or si ng
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With e zmealnonép 28tmsexm@mtto thie housing 9athe| vmdi@:b&le??.% an@fhe housmg 9
t
B B B RERS MRSt ARERGD wobitnd ee 3 s B
SPF@G%ﬂ'Hé ﬂQWéQ the ¥drisx nezgle 28.Furthérmotehtbe pommnhmg gfth8brtan flozBds
25 ¥ind B3R %{)ﬁsecfrglgtldﬁmiﬂ‘gxgﬁe Wn@@b t 58a c ?\Qﬁ glian}berawtw&re the

recei ve first ow at
irgpipgement of the first flgig flay withitke spcmnéﬂulzzlowmwrs; utlet 23 is

conngefliaiaRd irdF lé’tﬁéé ﬁﬁ’l& iR, ﬂlef\)oHé)pno%LlQ Q?gl@lu S aq&zie\ﬁ%{i)yw

sSyst e USIP% known P
adas 4 the PB{?P%eé?f disglopuge ’é’ﬁfyéheb‘(SWPE nzele ammewesg@bed

héreil lio@@tléi' it Shoulfl be infderslo6YthRARd vorat Rz 28 & i@itidaP mrdggéhc €
ting a di schar ge

b
g B R S B R Get oe  i e
20raf the hnusmg 8 lreopbbmd)téladonshm ﬂ:b the Qdttex ‘ﬁbiﬁ[ﬁ A7 tb hi@ihﬁibrngpla&ment

0, e desi
of i R o b BCE o et Rerm b ey Howragibion
fqyslwd'ortmzﬂ@?l snrefemzdz Itlmsmfsaﬁrhhyskﬂminrtw@aﬂ rdcbgnb.b that the -

t
B2 5 A8 B STSREL BB S e
t he The rnezzzeo:oéf 29 inthds firstiemibodjmentiissubspaisityceytigiriasl iimshageiapd
d f

mt:ﬂdés'ﬁ]iefég ?@w e3g ?Jcﬁtu %ﬂly ftl}egé\?mﬁrﬁﬁ P&cque%?%%rs]vs\ﬁy:&
mﬁ@é%a@ mzex sad %ewiéeqrmqs in ﬁ@n%@ruetllzmmg atiat outlebuides331 e
tagﬁtoﬁﬂ‘k ta%@red ﬂﬂﬁgé\nﬁ 3¢ Q%rcﬁépthﬁ'ﬁ%%& ?e%@t’ﬁ;n @, htog'gve? ¥Ao|ren der

usi ng sui t abl e “neans
Pr&fﬁ[i‘ﬁle “}Pﬁrs aW@“&F"*ﬁﬁ‘m@Iaﬂ‘éleS&ﬁaﬂt@e like, to forma f| T st

si dghe Boizfé%oﬂ!@zﬁhdhﬂie@a shoMﬁér|34 ané’aotﬁfsg})oﬁ% 5# @m%% groove

sert H housi n the vort nozz
34 'ﬂ%’e‘ﬂo iS I‘n‘@}’ dgr 3‘b‘éf‘?"|4é° ﬁlcg%ilx Sngagy theminteripresurficy efthe nysing
9,fwhilé the Fdised Borkibio3s dbutd Btérnd b & thedehy Adderflg theWoktsk do28e 37 xadily
placezﬂ»le 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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flowto the vortex nozzle 27. Simlarly, the vortex
nozzle 28 inserts into the bore 20 until it 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 nozzle 28 and
the housing 9 define a caV|MN 41 that receives the

fluid fl t del h
BEERD oo g} SRR oM el 2700 o tgmbodtine heors
BUrBY fre substantjally frepepuidal ini sbarieragd ot equally spaet eadialp aiouEthe na2Zle
2
org a2t3 ggéuﬂnr%&? Pé grlgeé %ﬁ% Eﬁ &&5%& %&wn{ﬁgé{meritgls&%ses g'u'ee
substrighyisspezaidally-shaped posts 37-BQithpse dfovdinant skilk ih thesetoah cecognize
{rlattin % dak b Bk GGG nee%&a.v ahdl Bl ) | ﬁ@lnsep o#aﬂogyﬁ,gfb igﬂ%é

11-1 e vortex nozzle 27 1ncl dy 29
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oGS ia P etiins SR e e B proiw o v
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ral s e p or r 00
taferedipaksageBdy 31s The end dapt 39 attaches todthearhd of tm’r@mjﬁ)ddh Q9 defmmg the

B 0B RN o B 25550,

oid baunderstogdcthat thegneheap| 39 may be ool 1etemltyrwnth thedozile bedyng.
,ﬂmomﬁml ﬁepeﬁ@ooaﬁmﬁﬁﬁs%lo\;&%ma&? ?aLce mﬁefeﬁa Bap(38 ahd HE 9).&’
seal the nozzl ortex ROZZ]
nzw‘w'qdh ?Shdqfﬁ@g H@u@ﬁﬁgﬂe& asTineludipgateger Ho samez0gle as thi tper of
thﬂgﬂebh‘agﬁssﬂgéﬁvﬁy% 136 erd8reltR pot9 87-86lLkeh Adfind s‘ﬁlb% ﬁﬁy frd gl&oqdal

into the tapered passageway 3

B@ﬁh@e ofordipary shill ig t\‘“’i %‘tfﬂlé?Psstazeﬁbaﬁ fhie “tn%fa‘f?@fﬂ@ engqEp30and

ti ead Sﬂkb‘iilélﬁédﬁ@b uwntﬁgama@tﬂdﬂszlxﬁhymfa@& aﬂg& gff e equal ly
spac begi nni ng at

out e nOZZ e
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thosg of ord|£ i1l in the art w
ésn Elga ui shape and extends into the tagerc passageway 31 to 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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5 that only one port is actually necessary and that
any nunber of ports may be utilized. Furthernore, the
ports 37-39 may be any shape suitable to deliver fluid
into the tapered passageway 3 1, such as elliptical,
triangular, D-shaped, and the like. In this first
enbodi nent, the ports 37-39 are tangential to the

i nner surface of the tapered passageway 31 and enter
the tapered passageway 31 atithe sane angle as the

1 3 whi ch h
PRETar 10, 4 PR B PR F TR St Rl seriy e perpt
mMGsirerhant bﬁecumpwﬁhdmpmagmgev&% |3a.n4d condbit gmt sews fitshe
ow_ _ ar
\giltlﬁllie %l{e%H tc!g:)o API tR;t Séct]l%%{f tﬁe {Ingbg (ﬁi/eli %1 ageﬁtur? g usgms‘uﬁglﬂ
'G‘Fag% IS'C‘/’Q@S a ﬂmg@i’ﬂﬂﬂlﬂ, welding, or thg ﬂkﬁ Bothribg @d cay 47hant] lhe conduit
éuﬂﬁ@éal @é mt:ﬁl@e &%ﬁ{l@o leﬂgﬁy@ﬁ{on?b}’coﬁdﬂ? 3 iy th? Eagfgg%d

recogni ze t hat

' tb‘éﬁﬁhf‘émlaf‘*“t W@f qoa%r@u'e &b@ag@msabmoman@ofamm, compliant,

Jr@iaét&xhéﬂ% ndRerfa “lhféﬁ Erﬂlﬂﬁa%reé?ér roREndr BFhe Qonﬂé@w §a1nty

@ ‘Sllonall%/ t] t he _nozzl e bod magdg
Hi greatprghiliggo F‘?‘}Etf‘%?ﬂ’égu“a“st“éiﬁ‘é? the FRYIEK %@hap@n@t

skd1@6 isapl@actadting bel wobasgether vﬁﬁﬁﬁ@@ﬁ‘b@b’fﬁ&:cﬁ ﬁlaﬁﬂﬁd»‘;frgssnlﬁr@&
trapezol da

bst
B R SR A B R R AR bt R o
42 thetetfyi defonging ke comduit guidd sdal 48 Bvér chesed kap 47had theleGHdui® 59

I tting fluid to enter into the tapered
t%égge%t@gﬂ%mggﬁfa{ﬂ' ough 20 ports 37-39 only.

Ac cofhti firsfi fipid fldvedelimret frohathecawity 4(hie tienbrieaoz31e 2 Biadrs the
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I nCl udes a’ t aper
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34 geelyes th e’G‘”‘P‘I’\@‘PPW‘%@ém‘F%\/Gé#@rﬂ“'q thereby ereating pEirst

(btﬁlﬁ@rﬂﬁtd“ﬂ?ﬁv thitalevdld B tdpeied pis WA @ EBGs ozF]tlet srxlde 33.

Ily with the n 9 25Althou
Eafl R 3338 et porion 1 e ogd ﬁmgqt irsEeRialbang pomtily teyihe
tapatpd phdsageslayl NeTigNEngRAtial MdAdInRl 8GOS &2 MRS HulPlebhfls

e .32..as. i.ncludi er the same angl e as
ffioies Bt Py 1§ ol un RSty e gmestistnes  Heich
npumimizes Buid 8Bsee dwdto ihndraahmrbalestnatioaddcatdinglyl tha p&teinslele 27

r,di Ki.l | WL .
o308 LAyl B g S e e
Ofﬂletaeﬂ@ﬂmsamﬁé body 29 defining the inlet side 32
o A8 B A0y 0 SR 1
leﬁh@ﬂethbcrms-seqpml @sei n%theemlyt scdqéZ ot tapered paskagewayrddrwhicic e
c:QStestahv‘ictﬁﬂfjwﬁlﬂﬂ the Qotﬁing akid 'ﬂﬁwaJvélrth %@%@;dl?ag}hs%ll g%e art

is conical Iin's e and extends I nt
Wﬁh@@gg@wt the sizepf gerfsd 89 merbe variedbasgdunon maru@ﬂq;@ppémmn
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Sagevvax 0SS communi cat es
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|IIustrt re its within the cavity 44 to
pzﬁ%alg?ﬁ/a(y f?ldble wntL:ﬂg' H thereby increasing the vacuum and, thus, pro¥/1d1ng the

rotating fluid flow with more downward and outward force vector components.

In operation, the manifold 8 is assembled as previously described and connected to
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measur enent of vacuumw thin the tapered passageway
31. Aconduit guide seal 46 fits wthin an end cap 47
that secures to the housing 9 over an aperture 48
usi ng any suitable neans, 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 all ow
the insertion of conduit 45 into the cavity 40 and
thus the cavity 44. The conglit gU|de seal 46 is
gpeferably constructed of a pliable, conpliant, or

RUPR#Essbly TrEacof the vorigrinoreles 27 and 28 ag @w ini@pRasade Nt
fbiatlbrhsﬁlp Gxiwﬂib' h&usﬂlﬁ 9\ah privibuslyliesceitag, irtﬂ theidusid i '%I'ﬁe&ed to the

gz’cﬁi{ I epuﬂq sggxﬁlaﬁ(lepf}ltng%atacé 8133 }dlfgusrf%\nand dclzhrlre}s the fluid into

the hnfanifodd mathich gwandthwﬂuiu $ntd the s fhiid Ibw nd theseedid MRAT 0%/ The
10..t he Jd.nner .si de

BT PG Byt Al Moot i e st
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due ftds nreferablniimainiain dischatzesfam Hia Vorkx aerads AGnd 28 spfcient to
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A Oy R
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apparatus 105. Fluid, in this first embodiment, is any flowable liquid or gas or solid
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In operation, the manifold 8 is assenbled as

previ ously descri bed and connected to 12 the punp

assenbly 7. Each of the vortex nozzles 27 and 28 are

inserted in opposed relationship into the housing 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 mani fold 8, whichigivides the fluid into the

firs id flow and the, second fluid flow. The 5
F Géig’e'&é’F PRAst Rressyfized gas of liquid flay. Althopeh thig,sepqed

ﬁﬂ)bﬂﬁt)bnﬁd}soﬁfsestahﬁmb Q(TBfoﬂ(j}:thrﬁi fuidh) %o@é@ﬂlfﬂ&inzfrﬂ' bldll‘ljm tiid aawwill

. Jomthe c té deu‘g hou5|ng 9. The f ﬁrSt Juid

PIREZE e e bl Rsabivgos s b s e csgwawtefzfo

Vi a t Hike gpparatgs BIB-f@Ireatingifioids inclutesa framz 1 D@ ard 4. purhp @upport 170,

Q’o‘a{é lcrﬁ%ezrl] afez td zf&a@é 1082 us%rféean%mn#%g m%%x%,r s%chnasa}{\]re ing

|npa s aro lon to the creati ng

- fastening sergwatnpisgnd bals.@nd the like: ﬁlsqpumprsmpertsl 7@l epportsitie pump 107,
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s ortls Pty 107 figes pptspstupop fisupp 103, which Restests Shecypa seal
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s outlet. s i nt.0 e
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J‘Ja i Qs{nlfiﬁWoic hegs t he second rotating fluid flow 15
mnyﬁln e co

|S|on chanber 89, resulting in the
t r e aff h%awareﬁls t4sforftteating flutds m@hesmﬂleumw@R hengngo vortex nozzle

lspdagm&gmaﬁh thﬁ]lfgﬂdqbgﬁ%ﬂuﬁﬁfcdfhﬁ&'tﬁgﬁé a@ﬂiﬁu of the

4
S|ze o SO artlc ates wt

rumgd 02t the *muans H¥nThe,framg 196 aprats thethoysingd09 viadherheages 17gand

194 aﬁwbradkay €} 15nk @728 TH&HrdoR06 vih kitdivehcsd OB ARE 1 AlandIfik | biéBlel
em It is preferable to maintain discharges from

1t7¥ é"‘l/UPtS%BW%‘E‘Z housing 109204 thyssthe megifold Hi§iso thet theinweight degs got
rést ﬁbmweqdmquow,lwmanrprmtsmdpumb Qeal; glulnp sa.-aﬁﬁgs; mrttbq;unﬁghaﬁ
‘%ﬂh ddition, the, ugmard ISCha&éﬁ q% II|S|on

e gaysefl hy yerfigrbmaymentresyiting, F’é°§sst {he eqnpgetion
betwagibthe patip mbtemﬂidlpﬁmf) ingpeties dur [ ng t he operation of
th t d,2 h
of 1 o LT VERETOF 1iin o muiings 7 Gef0 S sy
plant and ingjudeb an idlef 1 1@ywsilaw divitia 3% @lbbwohin4 andh &15, and fiexible
HOAEREB s IS5 et BB BB g v
sumleonﬂana, siich as T fianeband fBBnety td naggiveatfluid flawt from the pwrop 1G5t The
ifje: A2 ARANnRGH! let oPinB Ay, dfvid@,ﬂﬂs dnf@ hga %&511 :ﬁf@&nﬁ welding,

esi g ustrated I n ures pparatu

git@sorfﬂmhkp,rte a«thvprgﬂwq infodke ﬂw@b\ﬂ rhEp. (e Rowslisiden 413 recelves the
TRIPRA 418 Alvide ik AHRSI0R iR M Brstlfdd Asv ﬁ{ataes@cdna ﬂﬂld\fﬁgv\;]b c ﬁ'

03|t|on so as _to_all ow staglng of inpellers
ing thedlirecsion gf the fluid flow substantial Wﬁ"ﬂeéd'P‘ééruFlP‘W@O 1he§@w from

uteqr.ﬁtemvwﬁfe flowQividel NBUH thisedohd EAbddinent is €V StheR WMSwRGYE
pressure, l|n1tat|o% t hey neverthel ess are

smoother transition of the fluid flow from the inlet 112 into the first fluid flow and the second
fluid flow. The flow divider 113 therefore prevents the abrupt stopping and redirection of the

fluid flow, thereby reducing the discharge head pressure created by this type of redirection
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sufficient for nost applications while providing a

di sti nct power saving advantage. The punp 107

i ncludes 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 partlculates del i ver abl e under pressurized

Al h. thj d _enhodi t
48 afther s Wb ot ar s bl SR b i Sl S5 s o
or di n’&hqﬂoswl\hder 113 cohweectata theelbbws Yld amd) NiShe fiamoy, v@tdﬂxty; glue,
Skink Ak, & &H&Lﬁ fd 'fﬂ'sY ﬂt!n@ ﬁBw Q@%E §l¥)ov§ lffﬁan@%e%éc%?c? ﬁ\"& oW tgtﬁe .

canlsters reatin
elherdde §hael\aqvahlé r@@@es@th@jfrat fuidrflow ppogivadtfronir flo diistel 13

Qhd m»&bmam@t ARG tﬁ@n&.d@@éo@pﬁ;@ﬁ@o b agov@ P4 ?Hﬁ&e@l%l

sucn, as rlvetln f ast eni ng scre

) an
n@wsﬁmn&ﬁaﬁ thatgonnpgtpto ﬂ?wbleﬁevaims &Wﬂemwawmbos bracket@2.

Hﬁmrlﬂt,Qﬂe elboWilllg eevbba kt)lfer seéoad ﬁQg fféwg&%f%ﬁ@ﬁ'&ﬁ %e'fmv%i videP P13
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the. £ e 16 el g Rt Db et b MEGe envtline
tlﬂbbypnmps ] Equpmglg tricketr184 acgesmit the dgliveny of eha lfirst ﬂmu Iﬂﬁw to the
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vert novemnen rom “excess
Hexible equpkm lﬁbbmeqns of qcmnmimmbtaoket 485do permit thqrq@awrmﬂhe second

it PBW S hP Rusing 1 doUElle fﬁkﬁ& cotl@ﬁ%? 18fand ffﬂ' iff alr%sggolﬁd embddinent

the art will recognize t appar at us
PR Epnstested of %ﬁwhﬁwatsaqumé to rehied an elimate theSratiie o sound to

e B&fsﬁn@ u69. HoReveR "thetﬂéﬁiﬁfdc&ﬂahﬁbéﬂ 89 %nd 1.5} |ah’(fjfﬂ§ C&BBM&QS 182-

h% q& %ﬁa vort x hozz| assenbl y

AT NeFRIsey | Faénoas Yt*@?ae foMad Prevepfion lsldeémwfe&tr@nﬁmd

aui:h&tapﬁllchtlo% t\t/&ﬂangmﬂiiﬁ):s bPdthéroncaiy®f B%ﬁh{lﬂmé—ﬂgws M the
via the braces 173

t 9
Sh13 3% 1o P B S 0, e s sepogimen
dnmsmmaﬂom m fandhuﬂmgmnw floveintortigetiotisg 109, khéwe Of drdidary skill

10 nd, t hus, the nani fold 108 so
R oD S il iR Y SRl Wipalin ik & g ymasynd
sebargth Cqmwtletsttcstht: hmlspg: P sreainglepump dtlivening fiyid intiiidle ph€ons
ﬁ?n&&&ﬂkgﬁﬁﬁﬁf gaused by vertical novenent
resd

rom excess weight on the connection
bet mgéﬁhquneg Kdvinsludes inlets A Hans 2D, anoptdst 128, detenfEhkes and 126, end

aapmsfsthmsb%dwymﬁs@%en s ggag%eg,ﬁl a to 'z&Sr%aei?s el

substantlai 'y hori zont al es are
axiszand g bare big Peﬁlwneféappmanat@y el tq the rraclmmlquhe mmng 109 that

&)hﬁ%ﬁhi@ﬁt& VAR tReBoRd 1200fhe 118&1@@9 l&hes TJ‘ﬁ‘ein'u il cdll%l?ngs 180 and
nnects o the outlet 111 ugggﬁ usi hg "any

0¥ 59n8 ohfBegoupling bragkess184 af“l' Wge regei wstliid Sow ttéhe inlet -

1I2$ afd tﬂeseaonﬁ |ﬂUiddloﬁv| a@ﬂ{e femed. hﬁe BuRP23 Qs%on@ﬁble kYl 9Eult¥gig
nan in of the flow divid 3

f{:lxécf %or?gff@f % llﬁel’b?’StF{nIu&l{lg ¥AlL l k{)@ynd?lpf@g and, in thls f rst embodlment the

outlet 123 is an elbow that quickly redirects the fluid flow horizontally so as to reduce outlet

pressure loss by preventing a discharge head pressure in the bore 120 and the bore 124 while
maintaining a flooded condition within the bore 120 and the bore 124. Although the upward

discharge design is desirable, designs with other angles may also be used.
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glue, or the like, to deliver fluid into the flow

di vider 113. .The flow divider 113 receives the fluid

flow and divides the fluid flowinto a first fluid

flow and a second fluid flow by 30 changing 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 dfoother transition of the

1t LB UGl bRl B 0 5 i o
ftmbeﬂr@fem; mcpﬂmm@om@ 12D andolt28 swioghpireippshiotedrvaithid tRE borOID0
thetﬂa@smg 109! o@o&W’rel%QEsrhﬁnﬁ uﬁ(ﬁg%d}%e%]stt uid d& W C{E@ %% sepgnd

head pressure
Ridifiew, thereby "ﬁ?‘!ﬂé\mcﬁ@wf’@rﬂu&nﬁmﬂ@amde pR2imseuts éntd the bore 120

dnfiEit 5B0R tﬁ@@ét@ni lﬁganfdlt}ﬂ:I eld Eeﬁ)q\ﬁ’é atta-gmﬁ t(LJhQ ¥‘9le5 ¥iy 9§ Lsm]gla?’ly

connects to
blfi s @M@S ﬁw&% £ ﬁ%upima( eveldtn@ si'eq, oribe likehie for ssfirst side of

thd housing l(IWVWIth thdwaried foexle 137inanel hdehetRagns 0! M% gortek Q¥¥z1e

The, e] how 114 reverses th
{29 e niiop LocddeBic G inh| BRM Tt g Shevire Gicting st 121
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Fm@"r*?fa thasitigning ofthe prtex quzlﬁggui 21d 138:in opnosadaelntionship
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t he I rst ul dl
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"??Vawht thy seepud ﬂHtS‘J@WrPgC% dhe vogiex ﬁ‘&ﬁé? R 20§28 age idprsical design,

comhaﬁdmnaowsn toGhd vortek Agzidsly dnh as ammﬁry%eécﬁbeh h&ith
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St B b Pan 14 Sl o B vt Sateha iscprba i B en
hbe4ﬂhe5hbusﬁwgsQnﬂnqﬁmabéMﬂ&mble coupllngs 180 and 181

in thi (o) 1 re constr
1 oy PR RS mBRRE SO T HocchPlc by Rl eGPt pdbmeqd to
thepump 1 &% Eagh of dlﬁrYdﬂQXOIOZZtHSd 2handsli2Bgre hﬁﬁttedhbwsﬁd reldtidfship

inktd B thﬁg Q@éj&lpﬁéggﬁslg §&crﬁ1381 a®the #0Gin %I]% ﬁ%glgx t%tgt{) the

br acket s necessar
mm&kbl@oIthP"mPéO'émmwrﬂUldsﬁmﬂmémue:e ahdrdehigers the finid into the

mafifoN 108V higlPRyidedthd ﬁ%ﬁ& in cft }Q?flfs ARPRS Qﬁﬁﬁesse?qu %‘3‘%@ The

means. of directing romt
mgpifpld 0§ deliversdhe f“ﬁ'gf‘“lcb@)“h*ﬁssb theecayify 140 pEthe hoysing 10%dnd ieugh

sdcbdSiuld ﬂlf.ﬁJE mﬁﬂh@éi'vﬁfyeﬂtl offhe Hbu b Q@Se Thé'fi 6% B ﬁrlé;?thte ?&tex

dellﬁfﬁ uid flow into the housing

nozglgil CPY“Y lr‘%v'eﬂspalit%ofm wortw@a@wz?emmwytemqm 127

reSdivek &hWBuHB&elﬁ and Mﬁhxﬁrhtrotaﬂﬁﬁrﬁ the S1Ufa tharSh Jéf‘&tlﬁéjyﬁﬁt r@ﬁﬁln
ections to the _housing. si ngl e

I RS Bl vayel ARG P tortrredal 127 g 5B 15 Dler Sdgii31 o the
caliizionichantEd 989 Sindilany tHefscdATIAG AbW eritérs thENBrdxeSHO DI ¥R the

i n des,inlets. 121 and n outlet 123, detents
cax%uf 51 t_hLPZ%orts é)ﬁtae vortex nozzilézl%& ﬁl\e vortex nozzle 128 receives the fluid
therein and imparts a rotation to the fluid, thereby creating a second rotating fluid flow that

travels down the vortex nozzle 128 and exits its outlet side into the collision chamber 189,
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124, Pﬁg“u ' Fangmise

25 caps 186 and 187, and a cylinder 188. The housing

109 defines a bore 120 along its central axis and a

bore 124 positioned approximately central to the

m dpoi nt of the housing 109 that comrunicates 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 sdéond fluid flow at the

Bk BRDBEAE g r
Wew impipgsatheseqondrgtating-ftnid flow withia tieicolisioe camblér 8 tresultingin
ﬂiéttlleﬁ{neﬂt%gtﬂe %ulﬁ@hr&lgp %Wbl;elaﬁh%%&&lu)/ar Bcﬁ)q{nrg tﬁ} tf1 %htucri] St the

fluid flow hori zontal s to reduc

riection erbsqecs% glig parficudages mmwgheaﬂtml Jhn treated fivisktbenpaisstha pelet

128 dfffie Hoeiy 3 AndRMelt BQ bi@ib%fﬂ:?cﬂscyi@% ﬁa-% ?egpl ng a
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e like b orma first side of the housing
‘W H'"teH% SYp F?S‘é‘ tipghas been forexemplany purgoseserly @ﬁeasmhhfr myarent

th@dse bffomdinepy dkelkin (M@ 27) réany 1%@0@& édﬂﬁ/aléﬁ’t'sl Sahdl%fnlln%s ?P%lrﬂ?g
ow T trom

4 re ves the

PpRB v M icopesE e brdsen pvpacons Tt ropg %W'ﬁ'ﬂglf’Hé"Ot to
bedintitest imeny rdsgectlliy he foiegnidgateboyiptidr) eathe)lit iSdefil@EcRlEby tRSc14@ s
t%ﬁzﬁfhﬁ into the bore 120 until it abuts the detent

and the end cap 187 attaches to the cylinder 188
usi ng any suitabl e neans, such as friction, a
coupling, welding, glue, or the like, to forn1a
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 flow to 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 wth
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 relationship 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 -mani fold 108, whichdivides the fluid into the
first fluid flow and the second fluid flow The

mani fol d 108 delivers the first fluid flowinto the

LAI favity 140 of the housing 109 and the second fluid

1.

flowinto the cavity 141 of the housing 109. The first
Ad apiparatus dbr tesutiap Sluidsecongprisiyg: nozzle 127 fromthe
cavity 140 via the ports of the vortex nozzle 127. The

a Yohp BeluaZZareinie? Coupl QLRI & Buld@ufch Uhdlart H@IL Herdth;

Inparts a rotation to the fluid, thereby creating a

aobigh rnemrlrgwgv&{?éxgln gileagsEﬁmyttH&& ptravels down the

vortex nozz xIts Ir'ts outlet side 133 into

hﬁnfgfd? t?vlséd? th% HEFOf tﬁ'e8 um er'H to?ﬁ | l%falgltnlgf Rersi oghe manifold

ers the vor nozzle
cavit

41 vj a orts of ) 8. The
refsrvrﬁiﬂﬂwﬁrﬂémi%gnrt BObirtn i diey B 0%, 3@4 it Rt and Yecond
arts a rotation to the fluid, thereby creating a
stilove debvsied dg theihoreing|38& that  travel s down the
vortex nozzle 128 and exits its outlet side into- the

-a Eramg thet wperathsdousiggthen®n. Due to t he opposed

rel ati onship of the vortex nozzles 127 and 128, the

The apptaratas for tneatirfg fliids ackdrdingi toplang é sfurther ®eyisthg a pump support
rotating fluid floww thin the collision chanber 189,

thiae suppbitsitheipumpt therebi.eat mrent of the fluid through the
breaking of nol ecul ar bonding in the fluid or the

The episabdt@ ol fretipel@lls £0brdfhgRatlairk 2] wh&SinWhd firflp ipport is

| f|UId The treated fluid then exits the outlet 5 123

16Hget e}t bR %é&&mhhrawpsmser @ft‘ﬁé’}e) ag:rrgayzsl(l)i&j: Hlong the

storage or delivery system 'S pref

h %’rg“ﬁflr‘f}f g?%‘?rp%?g&éiﬂ‘@g}hn‘%p?‘?&‘? REPUED. éfvfg hi n
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outl.e 3. ensures the collision c er 89 remai
IEEToRdE n fPamennodhald P&Hlpdrwtpﬁ%fa tggprfarz iy beralateg o the
and 128. This enhances the 10 effectiveness of the
PYBP sEpoHgYhaamiastened fgmpmppkansg of ey f 1 ui d
flows discharged from the vortex nozzles 127 and 128
The eppacttusdios regsingdluigs gee@ding s Ciping il swhereig et funap i ofricotad
that nmay splash back into the collision chanber 189
velticallygo @haitnniy therstagirtghef paniplimpell?8 as can occur in
non-fl ooded collision chanber designs. Although the
TRE &5RRius o @BitigTlidsSachaihg @6 siainh Defrthét doﬂ?ﬁEingfa fhag.

foregoi ng 15 enbodi nent, such descrlptlon een for
TR ﬁ‘ﬂﬂaraﬁ[syfopfféﬁ&%qﬁu&rﬂcyorﬁﬁg to 8inMl | whd¥in Wﬁ@g up bids the

those of ordinary skill in"the art, many alternatives,

pﬁ&p ISX ﬂlaf Eltesw?glg X)ﬂfnllb%oé Q&Eeﬁfn \ef%!é%‘%lﬁ Ig%u\}rgeﬁ Irtgﬁ ﬁm% Id{)es not

accordlngly, is not to be limted in any
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the foregoi ng description; rather, it is

defi ned only y the clains
The apparatus for reatmg fluids accordmg to claim 6, wherein the frame supports the

housing.




10.

11.

12.

13.

14.

15.

16.

17.

that follow 20 17 CLAIM5S 1. An apparatus for
treating fluids, conprising: a punp including an inlet
coupled with a fluid source and an outl et therefrom

a housing including a vortex nozzl e assenbly therein;
a manifold coupled to the outlet of the punp and to

t he housing, wherein the mgnifold receives a flow of
fluid fromthe punp and divides the flow of fluid into
first and second fluid flows delivered to the
Theappargtus Snndreating Buirds acsending fpstaims3, firtheh owrspriring bushings
thereon. 2. The apparatus for treating fluids

bataen thenfjarh©ared the hodsingfto ptdvent the trpisfen ofgoise fiofthe housing to
support that supports the punp thereon. 3. The
teppanat us for treating fluids according to claim 2,
wherein the punp support is longer in length than the

TR APpatfub R treRtiMUMRISRESH iR to REm AU Whe ARY the kadBo! 1O es a
the  punp support when unfastened from a punp housi ng

R 1O e péwg}%& S@P&\%ﬁ it HAq ]thﬁg 1%{&3}%}1113%%%% Irﬂt%v:jazld a second

according to erern
f{qpﬁg& in length than the punp so that a punp notor of

e punp may be rotated on the punp support when

nfastened from haqusi ng. of th unmp. 5. The )
TR BRSO ey o e thedS Sl dy ARG e EVRIfHl gomprises an
Wherein the punp is oriented vertically to permt the
infetrouplgd grthdbeputichpethe Bymp. 6. The apparatus for

treating fluids according to claim1, further
The apparaths fpr freatimgrtuidsraccarding 4p plaimtl hswhereintthempiifndd comprises a
fluids according to claim1l1l, wherein the frane
flowphuidescaupled withrthe sdet twiatretiyttbe fowvglivide reqdivestai flvid flow from
connecting the fluid source to the punp does not rest
tigpuintievip thinleBandldicideyxha flaidufow Bito b Fieatflufbfldw ehdSsecond fluid
according to claim6, wherein the frame supports the
flagusi ng. 18 9. The apparatus for treating fluids
according to claim@8, further conprising bushings

T B

tra e _housi n
. y . . | ai
Y}%h%aﬁdé@grﬁélgiae Elgrécﬁ%rgﬁg&?g% éil’ t\&jllg gl%lgflﬁgvg rﬁ%lmnt%e En(.iet(%nt?)ltﬁ% first

fluid flow and the second ﬂﬁid flow.

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 éomprises 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 fromthe punp and divides the fluid flow
into a first fluid flow and a second fluid flow 11.

The apparatus for treating fluids according to claim

1, wherein the manifold conprises an inlet coupled

wi'th the outlet of the punp. 12. The apparatus for
treating fluids according 9o claim 11, wherein the

mani fold conprises a flow divider coupled with the
inlet, whereby the flow divider receives a fluid fl ow
Theapparathetop tragsing fuidheccording toghatind by whiersintthemfahifiold comprises a
flowinto a first fluid flow and a second fluid flow
s¢@nd Thowplinp peupdediwith olic decant dlvgy, fwheraby the seott a@iplifg receives
claim12, wherein the flow divider is Y-shaped to

the @ebrdehad 86w ahd delitdrasistdond flafd fidie td thehdufih@w from
the inlet into the first fluid flow and the second

ThieWhshrith O tr%%ng}hﬁdsafgﬁéirdﬁ{gqﬁ cfafth lg,r\ﬁﬁér%igﬁléé éé&ﬁj@couglsi’ng is

according to claim 12, wherein the mani conpris

g 3 BRNOP e Wi Bl M

to recelive

paratus.for treating fl.uids accordi 1, claimil4,
TR ot Bfautned B Botpsiedd BN T Sniahdndls B o
with the flow divider .and adapted to receive the i
fg%egﬁtdgﬁ‘t Fefetret fsyirst fhgd 'f]l?w&ngﬁﬁaqoafi drets tgpt regedvgsithfgsecond fluid
fluids according to claim 14, wherein the manifold
ﬂ@&hprises a first coupling coupled with the first
el bow, whereby the first coupling receives the first
Tihg aprbrdtisoir teading dluidseacsording té clainn 2| wiiedeif [t artsx nhezle
housi ng. 17. The apparatus for treating fluids ,
assemblyciomprises adfiral vortei,nowtle pesitioriet evithim the howipd intgposed
flexible to reduce the transfer of sound fromthe
réTRivnkldp ¢ 4 ecbitbvditrsioage a8 posifionelivathap fRMausifg f Or
treating fluids according to claim15, wherein the

THB Apgablueh f@pﬁwﬁ'&% FRiid REGANG t6 Rk b NAvIEPAR KRN dEfMRs a
second el bow, ereby the second coupling receives

i d i . .
PSP et @ SR MANAGHE (TS (DG REBRY ki) e s
i C | RQ: .t laim 1l wherein. the .second .
vhisHh R RRENE R BirEin 2y el VPIREO 1o 8 ABRE B gtine o

fromthe mapifold to the housing. 20. The apparatus
ﬁF%FH%F§§P£ﬁ80W1uidS according to claim10, wherein the
gousin includes a.  first inlet that receives the
The prparafys fprfreating, fMaids agcarding ficlpim &t vehesgin fhedonsiag defings a
second fluid flow 21. The apparatus for treating
sqepid eryity ghed deliviers the sedond frRidlowedhe sasondwonexritagrle, whereby the
nozzl e assenbly conprises a first vortex nozzle
squosd vorEradzale taaeives fleidiioarsinmgd impanis pas@ation teetha fluiln teicpy
to a second vortex nozzle al so positioned within the
cieatity a¥gcond rotating fluid flow.

The apparatus for treating fluids according to claim 21, wherein the positionihé 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.
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28.

+ 29.

30.

31.

32.

33.

22. The apparatus for treating fluids according to
claim 21, wherein the housing defines a first cavity
that delivers the first fluid flowto the first vortex
nozzl e, whereby the first vortex nozzle receives

fluid therein and inparts a rotation to the fluid,
thereby creating a firstopotating fluid flow. 23. The
apparatus for treating fluids according to claim?21,
wherei n the housing defines a second cavity that
Thelappasatys fdrérestingdhuds dcodrdinigl to wlain 24 hwheeindmcollisidreshamber
nozzl e, whereby the second vortex nozzle receives
cbinivdidates méthran aatletiofdertonsiag.r ot ati on to the fluid,
thereby creating a second rotating fluid flow, 24.
ThBeppaas fr tSatinprilvidsertomiglth Ulabs 2 8.G5RIelh Mk §llcEdBhEhousing
21, wherein the positioning in the housing of the

if lobatbd MRvE 8 ORAAIIn®hhAbARP BGHaih &l FRHAN S HARi dnQyitlE the
second vortex nozzle defines a collision chanber

! [.Mpi.pgenent of the first rotating fluid flow
u&@?ﬁ??kgﬁkgecond rotating fluid flow occurs. 20 25.

Jhe apparatus for.treati flui ds,accordi to claj .
Tl SoRa el EHIE s M A B 23 et ik @lefipt the Bapsing
outl et of the housing. 26, The apparatus for treatin
COURpRiRES B EDGP A GOr eIl rizests TG a{rorm thecllisian Gymber.
the housing is |ocated above the collision chanber to
Theprnragites BT frabgdlidssaentding fo elpinh i rwhdrein thaohqusing dreludes an
chanber. 27. The apparatus for treating fluids
apasitos Gahpprmds teaheasrsmenttod vadunnt Wishiowhd wirtesnottie assembly.
housi ng conprises an el bow that horizontally
The abppraeattssfof tredtihg flutly at copding beclain 28, svterein kiaerfoaking 2ludes a
The apparatus for treating fluids according to claim
self-aotii@ingisBaltpbsitiOid Hivaighe BSIrtues vhefeby aiedel fictiatil@beal facilitates
permts the nmeasurenment of vacuumw thin the vortex

plREGEELTR oRSHEEHAl oY a cortfiit oS APRREAME FoH& ndARekidAbly.
fluids according to claim28,” wherein the housing
- f - y \ . .
ThOGHRS @, Rl JOl A RipE P8P, oRREH oLl Ging scal s
| . t > end of a conduit into a cavity of the
a§g?§§%Eﬁggﬁﬁg8§§%§ﬁgpgﬁngo; The apparatus for treating
| uids according to.claim?29, wherein the .
The R priigedetifinr & Tulhd somnSig e Sebiast Rosiigndgls aren the
the aperture. 31. The apparatus according to claim1,
Py ithehoustigpihe &apiold aad thedeamsosi ti onabl e over the
unmp, the housing, the manifold and the frame. 32. The
Tg@mﬁe@msfmr weating yids aerording thsclaiochls; sibargin thechbinehigdydes a
wherein the cabinet includes a sound wall that
soued wal shat oedieesoroésetcexitddyb yffluid thomimg iwithimitelhanifobdeand the
mani fol d and the housing.
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;




33. A nethod of treating a fluid, conprising:

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

the housing and surroundimng the first vortex nozzle;

21 inletting fluid fromthe first fluid flowinto the
first vortex nozzle to create a first rotating fluid
ifillethinvg ffuid &om ithegfirat Buwid dlod ihtouthd fifdt surtéxntoazla te erenteya first rotating
defi ned by the housing and surrounding the second

fluidrfleex nozzle; inletting fluid fromthe second fluid

flowinto the second vortex nozzle to create a second

ihlefmk laRecdnl Wush fidvwe Wito aBskit gﬂaﬂﬁga Bg tHehBudih dg gid SulodhdiRgthe

fluid flowwth the second rotating fluid flowin a

“mondvgggkhéﬁ chanmber. 34. The method of treating a fluid

accor ng to claim33, further conprising outletting

1{dlefﬁlng ﬂg %%Elﬁ go%éilo \.ﬁ(!i ﬂBwCIH%'IRee ecgrllH \%ggh anlg c{clﬁgztge §econd

OoCa ove t e i sTon cha

tafi @r. |r]%ﬂ fluid according to cIa|n133, further
rotaling 'd'ﬁ%hsi @ providing a fluid flow froma fluid

source; inletting the fluid flowinto a nanifold that
impipggdhe Hrst lrorqﬁlpa fluidflpw wtith thegecpnd wtating dluid Howup a gellision
the second fluid flow 36. The nethod of treating a

chamberf | yj d according to claim35, wherein the manifold

34,

35.

36.

37.

38.

includes a Y- shaped flow divider to provide a
Theowthrdroftreating & flwd acfordihg td ¢laimi3 3, [favher noroptidveg dutteting fluid
fluid flow and the second fluid flow 37. The nethod
fiwin the eallisiog chanfibeu tidowghcaar alitieglocsted htsivettdScollisiat ehathbbhe
mani fol d includes couplings that are flexible to

TIRE M6l oF erditehotoMinE ALdd8ding o clAnTE3, athep Eorifridih@ct ur i ng

a vortex nozzle adapted to prOV|de vacuum

pPRAGHE £ AR fow AEATMiG s8\Fee;i NSerting a conduit through
an aperture in a housing having the vortex nozzle

1151?@1%1% g@vﬂ&l gg& Irllrgg g e%ﬁgﬂfgfhgtf d1£11|a§s t'ﬁg ﬁ%ﬁ' i?ov&L ﬁt(?th%‘?\féttﬂ{nd flow

aR¢ e sO%2h dulifdiper ture:

The method of treating a fluid acqording 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.

The method of treating a fluid according to claim 35, wherein the manifold includes
couplings that are flexible to provide sound dampening.

A method of manufacturing a vortex nozzle adapted to provide vacuum meast;rements,

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.




