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20  to the conical shape is critical. If the inside edge of the cone is tangent to the outside of the

toroid, the fluid exits too quickly to form complete coverage of the interior of the vortex tube.
Conversely, if the inside edge of the cone starts at the bottom quadrant of the torrous, the
exiting fluid interferes with the incoming flow and causes much turbulence.
As fluid is forced spirally out each vortex tube, centrifugal energy flattens a circular
25  section of fluid against the side of the tapered vortex tube. This action accelerates the fluid as
. it spirals out toward the exit, creating a void inside the vortex tube chamber. When the fluid
exits the walls of the vortex tube, it accelerates radially forming a hollow fluid cone. The
hollow fluid cone from one vortex nozzle impacts with the hollow fluid cone from the other
vortex nozzle inside the housing, which forms a liquid lined, closed chamber. This closed
30  chamber develops a substantial vacuum due to the void caused by the centrifugal energy of
the vortex. The energy from the impact of the two hollow fluid cones in the presence of this
substantial vacuum effects changes to the fluid.
It is desirable and beneficial for the fluid to form a uniform and thin film, thus
exposing the maximum amount of the surface area of the fluid to the effect of the vortex

35  chamber. Additionally, this thin film of fluid becomes the interior liquid wall of the vortex
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coupl ed W tdystem more efficiently transports fluid to permit a more uniform film thickness in an
individual vortex nozzle of the vortex nozzle assembly. The improved fluid delivery system
further provides greater application design latitude but in a less complicated arrangement as
25  was accomplished with either the single entry or the tandem nozzle design.
SUMMARY OF THE INVENTION
In accordance with the present invention, an apparatus for treating fluids includes a
pump, a housing including therein a first vortex nozzle positioned in opposed relationship to
a second vortex nozzle, and a manifold that delivers a flow of fluid from the pump and to the
30 housing. The pump includes an inlet coupled with a fluid source and an outlet coupled with
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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25  second vortex nozzle to create a second rotating fluid flow. Finally, the first rotating fluid
flow is impinged with the second rotating fluid flow in a collision chamber.

In a method of manufacturing a vortex nozzle adapted to provide vacuum
measurements, a conduit is inserted through 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 object of the present invention to provide an apparatus for treating
~ fluids with 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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embodiment of an apparatus for treating fluids.
Figure 9 is a top view illustrating a fluid delivery system according to a second
embodiment of an apparatus for treating fluids.
Figure 10 is a front view in partial cross-section illustrating a fluid delivery system
20  according to a second embodiment of an appafams for treating fluids.
Figure 11 and 12 are perspective views illustrating a vortex nozzle of an apparatus for
treating fluids.
Figure 12 is a perspective view illustrating a vortex nozzle of the apparatus for
treating fluids.
25 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
30 As illustrated in Figures 1 and 2, a cabinet 50 of an apparatus 5 for treating fluids
according to a first embodiment includes a top cover 51, sidewalls 52 and 53, a front wall 59,
and a rear wall 54. The top cover 51 of the cabinet 50 is supported by the sidewalls 52 and
53, the front wall 59, and the rear wall 54, which in turn are supported and secured to a base
6a. The sidewalls 52 and 53, the front wall 59, and the rear wall 54 of the cabinet 50 are all



Figure 14 is a cross-sectional view illustrating a vortex nozzle body of a
vortex nozzle. DETAILED DESCRI PTI ON OF THE PREFERRED ENMBODI I\/EI\I'E]S? 3B As
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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.
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cabi net 50 substantidlly ti sBme Beight Pndaboict hexaedr) Fo8 8@l PEpottiSisa/ 58,1548, abd
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astening screws, .nu n 0 and the e. . Atop.gover |i a of the
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top 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 cabinet 50 or that the top
cover 51 may not be secured at all, but instead rest atop the sidewails 52 and 53, the front
25 wall 59, and the rear wall 54 of the cabinet 50.
A sound wall 57 secured to the base 6a resides within the cabinet 50. The sound wall
57 in this first embodiment is constructed from two sections 57a and 57b that each contain a
semicircular gap such that, when secured together, an opcning is formed to allow a pump
housing 7a for the pump assembly 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, 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




cover 51 may not be secured at all, but instead rest atop the sidewalls 52
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punp asserrb‘fy for delivering fluids, those of ordinary skill in the 10
art will recogni Zhe appasstust feetreating Auids|includerch feamei 6,aat @ pemprappart 705 batihofas
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frame 6 and a punp support 70, whi ch "are nount to The base 6a
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15 punp ass%mm?ly 7 ywhi | e the fragrrg%ssugports tf}%@nfet 620 of _t he punp

assenbly 7 \wpeorishel£Tiaand 4 bragd|1p. The famg (ivia thg suppert shelf 71arnd thebsace 7l i t he
support sheduppoftd the aiét 60 BethkytRCGeight 6 ang plixabing Gsell icohite@ig thdidsouRtato t he

o0 o BB RS RS SIGELLAL S U 4, SOUER, b0y, L PUTD
seal ,  punppupdrirings andxhelpunipeshiftifigin ddnanpe cabised by dertieal movamenrresulting ¥omt i cal
oY L RO ER LRSSkl 5 SRR Al o0 (e P
support 70 suchThéypump métenVbaeiusts toehi fumpsupport 70 such that, when detached from
the pump housing 7a to perform maintenance or repair (e.g., replacing a seal or repacking
bearings), the pump motor 7b may travel rearward along the pump support 70 towards the
rear wall 54. Further, the pump motor 7b may be pivoted on the pump support 70 to permit
25  access into the interior of the pump motor 7b. The movement of the pump motor 7b about the
pump support 70 allows the rest of the apparatus 5 for treating fluids to remain assembled
during maintenance or repair of the pump motor 7b or pump housing 7a, thus shortening
repair times. The pump support 70, accordingly, is longer in length then the pump motor 7b
to allow a reasonable range of travel so as to give greater access to the pump motor 7b or the
30 pump housing 7a.
The apparattis 5 for treating fluids includes a housing 9 having a vortex nozzle
assembly 10 disposed therein and a manifold 8 that fluidly connects the outlet 11 of the pump
' assembly 7 to the housing 9. The frame 6 supports the housing 9 via a support shelf 72 and a
brace 76. The frame 6 via the support shelf 72 and the brace 76 supports the housing 9 and
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Referring now to Figures 3, 4, and 6, the manifold 8 includes an inlet 12, a flow

divider 13, elbows 14 and 15, and flexible couplings 80 and 81. The inlet 12 connects to the
outlet 11 of the pump housing 7a using any suitable means, such as a flange and fasteners, to

25  receive a fluid flow from the pump housing 7a. The inlet 12 fits within an inlet of the flow
divider 13 and is held therein by friction, welding, glue, or the like, to deliver fluid into the
flow divider 13. The flow divider 13 receives the fluid flow and divides the fluid flow into a
first fluid flow and a second fluid flow by changing the direction of the fluid flow
substantially perpendicular relative to the flow from the inlet 12. The flow divider 13 in this

30 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 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.




20 includes a plurality of connection slots that allow vertical novenent of
the support shelf 72 to permt the securing of the support shelﬁ?]J%N 2006
directly to the brace 76. Referring now to Figures 3, 4 and 6
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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 central axis and a bore 24

25  positioned approximately central to the midpoint of the housing 9 that communicates with the
bore 20. The housing 9 attaches to flexible the couplings 80 and 81 by means of the coupling
brackets 84 and 85 to receive the first fluid flow at the inlet 21 and the second fluid flow at
the inlet 22. The outlet 23 is connectable to any suitable fluid storage or delivery system
using well-known piping, and, in this first embodiment, the outlet 23 is an elbow that quickly

30 redirects the fluid flow horizontally so as to reduce outlet pressure loss by preventing 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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using any suitable néans suc riction, di ng, gl ue,
or the |i keonstyctionrapd qpesetion fhesyostex mZZIF Ré ambmmptnb pgsmoﬂe'd whhm the borer t ex
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9 define a cavit recelves the secon ui d e inlet 22
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the positi gbi thevddex hév@le' 2P istpPoferfed%Kdse Sf ordinary skill in the art will recognize that the -
vortex nozzles disclosed in U.S. Patent Nos. 4,261,521 and 5,435,913 may also be utilized.

The nozzle body 29 in this first embodiment is substantially cylindrical in shape and

25  includes tapered passageway 31 located axially therethrough. The tapered passageway 31
includes an inlet side 32 and decreases in diameter until terminating at an outlet side 33. The
taper of the tapered passageway 31 is greater than 0° and less than 90°, however, more
preferable tapers are greater than 5° and less than 60°.

The nozzle body 29 includes a shoulder 34 having a raised portion 35 with a groove

30 36 therein. The shoulder 34 is sized to frictionally engage the interior surface of the housing
9, while the raised portion 35 abuts detent 25, thereby rendering the vortex nozzle 27 exactly
placeable 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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passageway 31 and enter ered passa sane angle as the
taper of — 19z3lkody &%é‘?ﬁ@ﬂ’%‘&ﬂ@@!@&ﬁé? l@mdeWmﬁhemmasﬂmmebﬁtbter y of the

first flui Qaﬂel'e@\ﬁ(aécsiéém)t NeThAME Edp 30 attaches to the end of the nozzle body 29 defining the

inlet side 32 using any suitable means, such as fastening screws, glue, or the like. However, it
should be understood that the end cap 30 may be formed integrally with the nozzle body 29.

25  Although this first embodiment discloses the inner face of the end cap 30 and the end of
nozzle body 29 defining the inlet side 32 as including a taper the same angle as the taper of
the tapered passageway 31 to ensure the ports 37-39 each define a substantially trapezoidal
shape, those of ordinary skill in the art will recognize that the inner face of the end cap 30 and
the end of nozzle body 29 defining the inlet side 32 may reside at any angle.

30 The end cap 30 includes a boss 42 formed integrally therewith or attached thereto at
approximately the center of the inner face of the end cap 30. In this first embodiment, the
boss 42 is conical in shape and extends into the tapered 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




40 into the tapered passageway 31 and, ultimately, the distribution of the
first fluid flow around the tapered passageway 31. Although thlﬂssng‘SZElW
enbodi ment di scl oses tangential ports 37-39 angled with the taper

tapered praaewgy 31, those of ordinary skill in the aplrgdhddeidsecogni ze
that the ports 37-39 can enter the tapered passageway 31 at any angle
relative 15 to the taper of the tapered passageway 31. Additionally, the
end of the nozzle body 29 defining thg inlet side 32 includes a taper the
sane angle as the taper of the tapered passageway 31 to ensure the ports
37-39 each @eendtep 30. & aenduittd; @IIIF‘?"¥Wap§¥WFdaﬁtSWﬁhlp@eCThU%nmbeualp 30 abuts
the end of hé@ur@tﬁ&ﬁb?va@ﬁﬂyw%ﬂnﬁ@tab&b&ﬂsga&%a&m eicoﬁa,ﬂﬁgu%% sbagf@l  the inlet

side 32, thereby permtting fluid to enter into the tapered passageway 31
through 20Witp gnend papsty %Fﬁ?urem&@r*\ﬂpw%ﬁvmtqﬂémw g anygpitabiee end cap 30

t halt 3but s .hms,eml a®h thirdaBed iy, Welbing]Yr BOlKLBbMI :cthQ:rr]nIi B 417%&&1% &dnd@t 32 a1
i ncl udes,_ a taper .t me an t he, t aper .of the tapered passageway
The end %apg"‘éf% f‘gﬁ‘ﬁgg T“d’pf‘ﬁ‘égtgalzo“'tge i { %8{2‘?“@“‘6%‘?‘% QU ‘ﬁl"‘ﬂ% t he
inlet side tﬂﬁk thlsctamgy wy‘hmndm@uﬂe saab4tds prﬁﬁﬁhly&&nsfrﬁﬁécﬂﬂhlﬂﬁabfe@é@%ant@ ue, or

the liKke. n 00 h nay be
forned int egr mem '{“ﬁer{age NoZ gﬁ“y gger%? %f“f g‘ﬂ'h ‘Hﬁ‘gp the qagity
enbodi ment 4fiand lh@s agreaterabilityrte seaf faeemdtilt 45tvdthémtiie caxjty 80 Therchbnddigguitiad of

nozzl e bOdy eZl% Aekisl tﬂzﬂm%I b \JVJH(SQBg HeLGinite 4R chﬂgﬁi Hdi Ag fﬁl}dté)?{g lre $1€ SaMe
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aperture 48Eaghportpiaifdelivars %amlrt@n ofrthe Auid flow bbth sangentinllyrand denchally tottieng, wel di ng,
or the bak d - lﬁﬁ,cw' . 46 i ncl ude an
openi ngh(% oetglfeﬁq\tﬁ S%%%’ﬁ%e???%ﬁéé?ﬁ ‘ﬁﬂ‘ﬁa’g e ﬂgldﬂgbggl\??? 5‘{ dio and thus
the cavity ‘hﬂflb“ﬁﬁ@eébmifﬁmﬂmnééhls@éﬁtmm@m @owﬁhﬁteneeﬁdlpysswwmiluwh@d of a

pliable, copplmhiluid 16%esBheRlRERL nfbuldt ﬁéﬁ&\' AccbRiifzly, 08 5 Bttek S22t er
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of the tapered passageway 31.

25 Additionally, in this first embodiment, the cross-sectional area of the ports 37-39 is
less than the cross-sectional area of the inlet side 32 of the tapered passageway 31, which
creates a vacuum within the rotating fluid flow. Nevertheless, those of ordinary skill in the art
will recognize that the size of ports 37-39 may be varied based upon particular application
requirements. The amount of vacuum 'cr_eated by the ports 37-39 maiy be adjusted utilizing the

30  boss 42 to alter the force vectors of the rotating fluid flow. Illustratively, increasing the size
of the boss 42 (i.e., either diameter or length) decreases the volume within the tapered
passageway 31 fillable with fluid, thereby increasing the vacuum and, thus, providing 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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effectiveness of the vortex nozzles 27 and 28 because rotating fluid flows discharged from
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the vortex nozzles 27 and 28 are not disrupted by previously discharged fluid flows that may
25  splash back into the collision chamber 89 during entry into the outlet 23 as can occur in non-
flooded collision chamber designs.

As illustrated in Figures 7-10, an apparatus 105 for treating fluids according to a
second embodiment includes a pump 107 oriented in a vertical position so as to allow
staging of impellers, which provides for greater pressure while requiring less horsepower.

30 Although vertically oriented pumps have pressure limitations, they nevertheless are
sufficient for most applications while providing a distinct power saving advantage. The pump
107 includes an inlet 160, which provides a connection point for a fluid source, and an outlet
111. The pump 107 is any pump capable of pumping fluid from a fluid source through the

apparatus 105. Fluid, in this first embodiment, is any flowable liquid or gas or solid
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The manifold 108 in this second embodiment is located in a substantially horizontal

plane and includes an inlet 112, a flow divider 113, elbows 114 and 115, and flexible

25 couplings 180 and 181. The inlet 112 connects to the outlet 111 of the pump 107 using any
suitable means, such as a flange and fasteners, to receive a fluid flow from the pump 107. The
inlet 112 fits within an inlet of the flow divider 113 and is held therein by friction, welding,
glue, or the like, to deliver fluid into the flow divider 113. The flow divider 113 receives the
fluid flow and divides the fluid flow into a first fluid flow and a second fluid flow by

30 changing the direction of the fluid flow substantially perpendicular relative to the flow from
the inlet 112. The flow divider 113 in this second embodiment is ‘Y” shaped to allow for a
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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The housing 109 includes inlets 121 and 122, an outlet 123, detents 125 and 126, end
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 midpoint of the housing 109 that
communicates with the bore 120. The housing 109 attaches to flexible the couplings 180 and
181 by means of the coupling brackets 184 and 185 to receive the first fluid flow at the inlet
121 and the second fluid flow at the inlet 122. The outlet 123 is connectable to any suitable
30  fluid storage or delivery system using well-known piping, and, in this first embodiment, 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.




PCT/ US02/ 39145 14 and further allowi ng for an increased pressure into the
two resulting fluid flows. The flow divider 113 connects to the @#3%}’5 114
and 115 by friction, welding, glue, or the like, to deliver the

fluid fl o el bow 114 and the second fluid flowt ow 115.
The el bow 914 Irug?/&erses the first fluid fl ow received frg(r:nwﬁﬁomﬂjogw di vi der
113 5 and delivers the first fluid flowto the flexible coupling 180. The
el bow 114 includes an elbow fitting 1]6 that connects to flexible coupling
180 by neans of a coupling bracket 182. Simlarly, the el bow 115 reverses
the second fl ui dh¢ yasiex neazlsiagsenidly 1 dimesiges Withimthehiord 120 and] in3his sevdnddel i ver s t he
second {1 ui ghtliind Aohld voh&HbRA® 19PHRI A b Iﬁﬁon%w%m Ik bol13h Ucles an
“elbow fitting 118 that connects to flexible cou B means of a
coupl i ng br¥ é@uwwwm@drféﬁygvﬁh@tqwmaqéhelfwﬂmg nwsthnlgasr:wd. ng 117

t hat connecfid fi®w, teeebl ki@atinp hﬂ ﬂGth@ Mumgmelﬁﬁexh%zﬂ@m%se&s ifto @Rk 138 Dr acket
184 to permt, |rst fluid flow to the hausing 109. The

e dell
housi ng Og‘“f'UFTth‘f thy ‘?‘F&“ﬁéésa"ﬁﬂ’r‘?ﬁﬂg?aﬁd ‘f?‘f“f"ieﬁ& thejeylinden}88usingast s to t he
LI IeXI bl e C?Hutmirllalld‘tgeaixﬁiudh)a? F‘E&mﬁ ?lﬁtfupang;ﬁﬂlﬁing,lwlebdr@feh%g gtéﬁ{?ﬁta%ﬁaﬁaé%f} t he
elivery of_ the .secaon ui 0 e flexible
coupl i nés ol E@l trqﬂfehvog %Lﬂé %‘Eﬂh ﬁ}erﬂ%‘%mﬁrlgg EORPXREEE of a
flexible na1t2é|amchthe hmgmlrh%tldeﬁme araadntbcbloairat eebdives rhaffiest fliid flow &osifislet 121 sound to
the h.OUS| NG &E&lveg‘w& Ilgrgltd?)@ t<f> h@&bn@x%o&?euﬁb §11gﬁarll 8!9? vorg{( %%% le the

couplln? brac necessar ere sound
prevent fbn IP%ﬂﬁ'@&th%t‘kﬂﬂtalZolmtlhmbutgﬂwﬂdtemsléﬁsm ﬂlvaldap;plil?@aaqhm thet wo f | anged

pi pes or Oty?ﬁl{dem%mggnﬂhﬁzﬁﬁtrﬁéaﬂs fuleH hﬁﬁ&%@n@ﬁaﬁﬁ@s&? %giup 2\%@1&:}1 g and 115

to housing 109 nay be utilized nent 20
di scl oses d° Ff?ﬁw.afsmoad sigrpofithsrhopring & cwlﬁhrﬁ!ge VOFtex @7411: B34 insantes! intadhethousiieng 109,

those of ormbird vorekhdzzle lzﬂaﬁmtﬂﬁﬁnﬂobheﬁnﬁﬁ‘éﬂﬂ?lﬂ tﬂﬁ?ééetmshﬁé setédﬁhz ﬁb' e and
e connectl ons (0] e

equi val ent suc WO separ
housi ng 10§{T“g‘flﬁl°é" e &eé‘ﬂﬁd%%) {T‘g’ésrtﬁ"rﬁcqnp dPid fopithe vertex peazle 188s  of t he
hogs Ilgglﬂ.()gzurtﬁﬁﬁleﬁﬁi@ﬁosﬂmdm@ 6f thd Wnex nokhies 1PTURd 113 il Sfpoded Qéléﬂags?n n:jeg_g - 121 g
an t t ent an an
a cylinder V{[@‘g" tE’el'éfge ﬁ%’lfé? a ‘i‘fﬁf ?Te“??'ﬂa@é léz‘%ﬁfeépel'%mﬁ‘?ﬁ’?g@tﬁ%fgé@ﬂdr al axis
and a bor e fb#4wiinbe tecoanddtiidfupr @nirsrdhelotter aovzleal 27tand 173erdtideliticdl aesigf t he
housi ng 109, th 09 attaches
to flexible {' I&g&gghagw&tﬁ)ﬁgbtﬁe na o E‘éﬁ‘%%?*)a“ 2%35 p(S‘T‘VKfuﬁléH 'isﬁlf:?lgq?‘u brackets
184 and 18Erefpmnqee@élgmes 5 frd 111114 sAltefdativedy, fHe vortextnozivs discibsed in R IPagend t he
second Uinghsf4 utlet 123 is connectable to any
3d .y 3%5 /531 ad¥43s '9'1?{9 @Ja%% ‘be WfifEzed

sui tabl e stora e or | very system usi ng wel | - known pi pi ng, and,
inthis first emmt e mapjifold H1§ti$ assembled ap previenslyl dossvibadrand capnéotddity

redirects tfufdpUiod Habipdy tVoh@OikAd 1975/ B af‘c%s@ﬁé&lfﬂ:@p 8&9' %&txoﬁﬁﬁpnss ure |oss

by preventing a d| scharge head pressure in the bore i bore 124
while i netarhmhﬂgf% 10p aﬂa@eo"é'ésﬁeﬁqﬂ?eérﬁnmerhpwqgﬂe9 sepmedaitothed t he bore

124. Al t houghif6ld €08! MA&pinp 107 pumps fluid from a fluid source and delivers the fluid into the
25  manifold 108, which divides the fluid into the first fluid flow and the second fluid flow. The
manifold 108 delivers the first fluid flow into the cavity 140 of the housing 109 and the
second fluid flow into the cavity 141 of the housing 109. The first fluid flow enters the vortex

nozzle 127 from the cavity 140 via the ports of the vortex nozzle 127. The vortex nozzle 127
receives the fluid therein and imparts 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 chamber 189. Similarly, the second fluid flow enters the vortex nozzle 128 from the
cavity 141 via the ports of the vortex nozzle 128. The 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.




di scharge design is desirable, designs with other angles may al so be used.
WO 03/ 049862 PCT/ US02/39145 15 The vortex nozzle assembly 110 regiggs
within the bore 120 and, in this second enbodi nent, includes vortéx no es
127 and 1 bgsh are positioned within the bore 120 QLR 43¢4si Ng 109
in opposegﬁ? 3\fmtl onship to inpinge the first fluid flow WITiUE tjﬁe second
fluid flow, thereby treating the flowing fluid. The vortex nozzle 127
inserts into the bore 120 5 until it akpts the detent 125, and the end cap
186 attaches to the cylinder 188 using any suitable nmeans, such as
friction, aPupteshe QPQOSCM*’@PWQIPOE;&EIEMCEWQZR@127{fklé128,dleff'mstmtamgﬂmgt si de of
the housi ngﬂ&!@ﬂnmﬂ!@sﬁe%&@mﬂr@faﬁ W@ltlﬁg&eb&ﬁﬁ&;&gﬂéﬁ% P&J%QB%HS' ng 109,

the vortex nozzle 127 and the housin defi ne a cavi

recei ves t hBefEmentof e B tseh P gt mojerulacipndingnichecsid ante 11 st f | ui d
flow tﬁ tBeredanﬁbgm smablzéoﬁd pticulabds mrl]thiﬂrtﬂe)ﬂmd ﬂgez%&feﬁﬂgld@%ﬁ%h% éﬂ@&tlétgs'?nser ts
into the.bo unt. i t uts t he t and the end cap

attaches toli%ahjt‘%h chopsIEd 8?”@@ ﬂ%ﬁ°ﬁd“'&’ﬂ§ E’isf"é?ﬂ’@' FRUYGRESYS€lich as friction, a
coupl i ng, wel di fis pgfemdle tomaintain dischaeges from tﬁemom:amoiﬂ&qadaﬁd 1de sefficiédie housi ng
9. Wth the,\ i [ .into 109, t.he vortex
nozzl e 128 g)ng&lﬁé ﬂﬁouéLO%d&'%ggl"gE&E%@psémcctgw % ?ﬁ&% 33“’#56’8‘("3’85 t he second
fluid fl ow dischatge ﬁemﬁhﬂcethsm@aah@ la%intwtbfrtsltlt:m3 sisonsitlic tollisich chhmober 89 t he
vortex nOZZ}eﬁ\aﬂ-ngﬁoodéédtﬁlﬁgttﬂl%ﬁgﬁfo otéﬁlpgorﬁﬁﬁbgzleﬁTﬁMd g i‘g“?e%gn Sthe nozzl es

127 and 128 in opposed |'atT ons &restes®a
~col I'isi df ceifstivspess sBtheynster nqzples 1 2%gnch S hespusegptatingeflufd flavis disthargdd frbmow wi t h

the second fhk vértbxinba2Nes AET4HE 328 aFifot URABRY by EVEbES dlsiif i denti cal
design, constr xg&gp;wand q(ﬁper atiaqn P ﬂ@évort@ex naég}g%gé%g%@gﬁtd 28 as

previ ously &% ¢ the cqllisjon chamber 189 dﬁ‘%ﬁ“ﬁ&m&’ theentlet1123 as capjogcyr nat i vel y,
t he vortex memﬁiﬂesdedbandnaﬁoﬁdnbendésigﬁs Patent 20 NOS 4,261,521 and

5,435,913 nay al tgl ggl utili ? n| foI d 108 is assenbl ed
as previously déSTPYEBLF PIgsen 5‘8%‘83{‘@ & es“f‘ ‘bfﬁ'ﬂ} (§hF OIEGAINE of t he vort ex

nozzl es 142 7embudinied§ swwh descriggion haedbeenrforcqaaﬁﬂaﬁ plrpbses MWﬁBJ 4 will bY pparbie housi ng

i fol 0 108 Ho5h 4 ERES Y0F e i) GedSip e P  n O St 1 ver s 1 ne

fluid into ddg@eszﬁlllrfdhwﬁmm the 1@&; ofmmemimwmdm ‘l‘llmescbbuccbrdmglg id dvetof i r st
fluid flow Ql ivers the first
flurd flow ?ér}grg;egﬁ]e&g F& ylt ﬂre;&'?%\ﬁ Sch%ﬁ%r}’ @hé@ %Qf%'g'ebyst%ec 6%’8 fluid
flow into thatfellaw.ty 141 of the housi ng 109. The f| rst fluid flow enters
the vorggx nozzle 127 fromthe cavity 140 via the ports of the vortex
nozzl e 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
travel s 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 HIH(LQ$G%R§@¥
creating a second rotating fluid flowthat travels down the vortex n e
128 and exits its outlet side into the collision chanber 189. 05 JUN 2006
WO 03/ 049862 PCT/US02/ 39145 16 Due ?9 t he opposed rel ationship of the
vortex nozzles 127 and 128, the first 'rotating fluid flow inpinges the
second rotating fluid flowwithin the collision chanber 189, resulting in
the trga{pt of the fluid through the breaking of nolecular bonding in the
fluid or the reduction in size of solid particulates within the fluid. The

treatqq fl%%ﬁﬁ#%§@§gﬁg%%ﬁ%$ﬁ%@#%%§¢§gg 23 of the housing 109 and travels to

a suitable 'stem It is preferable to nmaintain
di scharges fromthe. vort. nozzl.es.12¢ .and 128 sufficient. to sustain a

f1 ooded ccohiifth Blﬁ{'l\a]nlgrﬁnﬁgﬁéh%ougg’filwlg’i Ebfiulgﬁ%%ee?nd.stagé’.uhf’tntﬁgag?‘f’l on, the upward
di scharge from.the c8JIision chagger %39 into the outlet 123 ensures the
col |i si on @hgring nglgdingavortex nprzle sy ™ he operation of the vortex
nozzl es 127 and 128. Thi s enhances the 10 effectiveness of the vortex

nozzl es 127 mgaioldzgupled ithe optetaf thepumpiang te theeusing shsreiere magifold he
vortex nozzles 127 and 128 are not disrupted by previously discharged fluid
f1 ows t hat recriys &fbw ol fivaticorn thepumpeandglivides thaiflewaffuid intedirstand secoadt ry
into the outlet 123 as can occur in non-flooded collision chanber designs.
Al t hough t lfleidofievssatelivernd enthie doudies abdken described in ternms of the foregoing
15 enbodi nent, such description has been for exenplary purposes only and,
as wll bes gppateniuppbis thbdsesigd theredh.nary skill in the art, nmany
alternatives, equivaFents, and variations of varying degrees will fall
within the J‘ﬁégﬁﬁ s foPBeRIBIRAAs dcBHBME 1t Blaind m,aﬁmﬁmeﬁlpﬁgﬁgagm?lsuppdr;@ not
to belimted’in any respect by the roregoing description; rather, it is

defi ned onb&ng¥Pgngﬂﬁ @?&ﬁhﬁ%&ﬁt follow 20 05 JUN 2006 17 CLAIMS 1. An
apparatus for eatin ui ds, conprising: a punp including an inlet
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pump support when unfastened from a pump housing of the pump.

4. The apparatus for treating fluids according to claim 2, wherein the pump support is
longer in length than the pump so that a pump motor of the pump may be rotated on the
pump support when unfastened from a pump housing of the pump.

5. The apparatus for treating fluids according to claim 1, whereih the pump is oriented
vertically to permit the _staging of pump impellers.

6. The apparatus for treating fluids according to cléim 1, further comprising a frame.

7. The apparatus for treating fluids according to claim 1, wherein the frame supports the
pump so that the weight of plumbing connecting the fluid source to the pump does not
rest on the pump.

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

housing.



fluid flows delivered to the housing; and a frane that supports the housing
thereon. 2. The apparatus for treating fluids according to clai mg’JUkwer
conprising a punp support that supports the punp thereon. 3. Thetappd

for treating -fluids according to claim2, wherein the punp support is
longer in length than the punp so thgg a punp notor of the punp may slide
al ong the punp support when unfastened froma punp housing of the punp. 4.
The apparatus for treating fluids according to claim2, wherein the punp

sSupport i s TheQpgkitus for kreRSHg i dodecdldm \Aﬁrwelauﬁe fub@tr @nﬂiﬂ@ﬁg'ﬁﬁﬂﬁﬁgso‘c the punp
may be rotated on the punp support en unfastened froma punp hou5| ng of

the punp. Jerlf tRAPALAIHAShd R&usfngqg‘f)i’eo&ltftﬁéﬁ‘géfe?BP%lgé 1236k 1R HuSinBtdh

wherein the punp is oriented vertically to permt the staging o purrp
i npel | ers. B 'I;H apparatus for treating fluids according to claiml1,
further corrpr|5| ng a frame. 7. The apparatus for treating fluids accordl ng

oL unb) 'gg" v f%ﬁ:?t}%ﬁ @”ﬁﬁ?oéﬁé&g ion By TeriBabe ‘HS‘PII’OQ‘? aegfwgm  he
The ] 6
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treating fluids according to claim@8, further conprising bushings between
the frame dWé oM housing to prevent the transfer of noise fromthe housing
to the frame. 10. The apparatus for treating fluids according to claiml,
wher eild. t h&dheappdrahisifor sedingdinids ackording té Fleim f r whereindhguman fodd dorpriseslas t he
fluid flowinto .a first fluid flow and a second fluid flow 11. The

appar at us finlet doupled with the euttsofthepudpng to claim 1, wherein the manifold
conprises an inlet coupled with the outlet of the punp. 12. The apparatus

for treati Mhefapphrsifs fe GohtHighidsactdrdingtd daind &rwhdteih e mBtfol Dddn@REP4 | ses a
fl ow divider coupled with the inlet, whereby the flow divider receives a

fluid f1owgfgmpdividth@uplaRyith the fnlr@ wmér&ty B HowidWidaTedeiRs b imidadd @m nto a

first fluid flow and a second fluid flow 13. The apparatus for treating

fluids accqy neg%dﬁﬁ) 49 ufe ﬁfc%?dzdwﬂg?s%ﬁ ﬂﬂlfdltfg)?xaft# vaig‘;t gl v& §1d segm%ﬂ to

provide a s I transition romt e|n |ntothe
first fIU|fprowandthe second fluid flow

13.  The apparatus for treating fluids according to claim 12, wherein the flow divider is
Y-shaped to provide a smoother transition of the fluid flow from the inlet into the first
fluid flow and the second fluid flow.

14.  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.

15.  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.

16.  The apparatus for treating fluids according to claim 14, wherein the manifold comprises a
first coupling coupled with the first elbow, whereby the first coupling receives the first
fluid flow and delivers the first fluid flow to the housing.

17.  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.




14. The apparatus for treating fluids according to claim 12, wherein the
mani fold conprises a fast el bow coupled with the flow divider q?f %ga t ed
to receive the first fluid flow 15. The apparatus for treating ! 042006
according to.claim 14, wherein the manifold conprises a second el bow
coupled with the flow divider and adgpted to receive the second fluid now.
16. The apparatus for treating fluids according to claim 14, wherein the
mani fol d conprises a first coupling coupled with the first el bow, whereby

the filgst qouBRppaibud BEBEMRS Tid debdraing tb blding 13, veraR thedRArifORT SontptRed 4 I St
fluid flow to the housing. 17. The apparatus for treating fluids according

toclaim1l b i i | i transfer
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appar at us r I flLukds. acc I i &Pgrein the manifold
conpri ses fg?e 5 é‘?:ngl?lﬁdl l@%ﬂvﬁlaﬁ%gag%gsptﬁég&\%g% E%tdﬁié)%}s{é]ct%%%o el'bow, whereby the
second . coupling receives .the.second. fluid flow.,and delivers the second
Fhur d1Pr ow L So et Frine B RSt Him 1§ et S she et e cor di ng
to claim 18, wherein the second coupling is flexible to reduce the
transfer oflesiBliia refussibe fansfarofisord tromy WBf%‘?Wgt e g@}}smghe appar atus for
treating fluids according to claim10, wherein the housing includes a
first 20n| efThe gppargtascior reajingrluids aceerding e elamp &4y vhisecia thedwusiag insludes 2 hat
receives the second fluid flow 21. The apparatus for treating fluids
accor di ng fostdhlefi that2eceiveh thedirst flthé flowrané & senond idet that senebley the seqonil Slugl a
first vortex nozzle positioned wthin the housing in opposed relationship
to a secondlowortex nozzle al so positioned within the housing. 22. The
apparatus for treating fluids according to claim 21, wherein the housing
defineg, a Thihparsta/iot Hedti@tfla® dcverimgltd Elain 26 twHekdih thelVotiek hezztehe fir st
vortex nozzle, whereby the first vortex nozzle receives fluid therein and
imparts a LekablyddnpRisterdsd Wribx doRRE gélwti&l@@whﬁﬁh@hoﬁﬁdg% lof,pas@a ing fluid

flow. 23. The apparatus for treating uids according to claim 21, wherein

the housi ngelgt?cfrf-sﬁsz% ggeicéﬁ(?gﬂgerxg%éh{exlsg B@ﬁti&leegi\rb’lﬁﬁﬁthterﬁ%uﬁl? .Ond fluid flowto

t he second vortex the “second vortex nozzie receives fluid
t herei,n and.i npart.s otatipn.to the fluid her eb reati a second
ot a Pyt e PR s ikl Redine o s o LAY peiofiShe BetsRa e oo
claim 21, erei.n the positiagni .ln the ousing of the firs ortex
nozzle in SPHGREH tF@daﬁYfaﬁ@ﬁ&ﬁS&'}g“é Haw doig lastysft?’éswffszeﬂsa@f* s a
col l'i sion chanber where inpingenent of the first rotating fluid flow w th
the secondortet razzisgeqeivigs Huid thevemand dgparty agotption tp g dlgid, thereby creating a

first rotating fluid flow.

23.  The apparatus for treating fluids according to claim 21, wherein the housing defines a
second cavity that delivers the second fluid flow to the second vortex nozzle, whereby the
second vortex nozzle receives fluid therein and imparts a rotation to the fluid, thereby
creating a second rotating fluid flow. |

24.  The apparatus for treating fluids according to claim 21, wherein the positioning in the
housing of the first vortex nozzle in opposed relationship to the second vortex nozzle
defines a collision chamber where impingement of the first rotating fluid flow with the

second rotating fluid flow occurs.




20 25. The apparatus for treating fluids according to claim24, wherein the
col lision chanber comrunicates with an outlet of the housing. JEPe
apparatus for treating fluids according to claim25, wherein the out A006, ¢
the housing -is |ocated above the collision chanber to maintain a fl ooded
condition within the «collision chang%r. 27. The apparatus for treating
fluids according to claim?25, wherein"the outlet of the housing conprises
an el bow that horizontally redirects fluid flow fromthe collision chanber

28. The. appgeabpatati®for et MAdS dcbbidihgas eRI DO dviicPeif kiR dhlidion¥hem8em the
housi ng i ncl udes an aperture that permts the neasurenent of vacuum w thin

the vortex g a@§§%g%h%uﬂd%§tcﬁﬁﬁgﬁgparatus for treating fluids
according to claim 28, ereln the houSing includes a self-actuating seal
osi tigned qyer [ ey . I t - ac in iJitates
P 2 T?le %H%atr%s ﬁ)??rregtﬂl g},]ué%g]at%c&ﬁ%g tg Clafty b%,yvglgeﬁ‘éiﬁttﬂe &xtl%f@tl thé H%Cds%ng

pl acenent o end o a cavi he vortex nozz

assenbly. 30. The a ratys.for treating f.luigds cordi ng .to ¢laim?29,
Wherei n ¢ ha® gttt aRRR I ol Bieuihanb&s ifhvein s R0 R oRRultlp k7 e
aperture. 31. The apparatus according to claim1l, further conprising a

cabi net polisighe®ebver the punp, the housing, the manifold and the
frame. 32. The apparatus for treating fluids according to claim 31, wherein
t he cafi netllic apparefes fog treatingrfliidsedcrondimgtto elaimy 8 svhesiin thecquilgt efdhpousingi d
nmoving within the manifold and the housing. 33. A nethod of treating a
fluid, comepinpiisgy.an efhosi thatdwringntallyf iedis¢cts/iuid Srwriomz the dollisionmhesberg;
positioning a second vortex nozzle in the housing in opposed relationship
to thesfir Sthe apparhtex fon aeating; fluidd eetording ta claini $} wiidreih dhd haminigriticdudes aavi t y
defined by the housing and surrounding the first vortex nozzle; 05, J UR
2006 21 i nlagérhirdehat #)éijnﬁks e dsiembht Sttvabudd Within@N¢ vdHed dobide hdst@mblyvor t ex
nozzle to create a first rotating fluid flow, inletting a second fluid

flow iygt 0 aneappdriude iRatheiddRcHAHIH BlafR I8, SIHEQH Bl RRsihp cliigsoNd
vortex nozzle; inletting fluid fromthe second fluid flow into the second
t _ r _ _ Lo L he Seco
Rl e e e e T L S
col lision '

placement of one end of a conduit into a cavity of the vortex nozzle assembly.

30. The apparatus for treating fluids according to claim 29, wherein the self-actuating seal is
a guide seal that fits within the aperture.

31.  The apparatus according to claim 1, further comprising a cabinet positionable over the
pump, the housing, the manifold and the frame.

32.  The apparatus for treating fluids according to claim 31, wheréin the cabinet includes a
sound wall that reduces noise created by fluid moving within the manifold and the
housing.

33. 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;




chanber. 34. The nethod of treating a fluid according to claim 33, further
conprising outletting fluid fromthe collision chanber through @ H%%Iﬁﬁg
| ocat ed above the collision chanber. 35. The nethod of treating aflui
according to-claim33, further conmprising: providing a fluid flow froma
fluid source; inletting the fluid fl into a manifold that divides the
fluid flowinto the first fluid flow and the second fluid flow 36. The
nmet hod of treating a fluid according to claim35, wherein the manifold

i ncl udes a infettif g ARRIEdrh @ fEHsMVIEE FlowwGntdtRY fifdEvattet MBRAE & crédt@R Sikst ki@l t he
fluid flowinto the first fluid flow and the second fluid flow 37. The
nmet hod of py@afdg a fluid according to claim35, wherein the manifold

i ncludes couplings that are flexible to provide sound danpeni ng. 38. A
met hod of n ' I . [ 0
reasur enonthotngs e AR A% il DG RABACHY GO DRI B AR |
housing %ﬁviggithelyortex nozzl e therein; placing one end of the conduit
in a CEAYYODF* P& %Yort ex nozzle; and securing a sel f-actuating seal over

t he aperture. . . . .
P 1rﬁett1ng fluid from the second fluid flow into the second vortex nozzle to create a second

rotating fluid flow; and
impinging the first rotating fluid flow with the second rotating fluid flow in a collision

chamber.

34.  The method of treating a fluid according to claim 33, further comprising outletting fluid
from the collision chamber through an outlet located above the collision chamber.

35.  The method of treating a fluid according to claim 33, further comprising:
providing a fluid flow from a fluid source;
inletting the fluid flow into a manifold that divides the fluid flow into the first fluid flow
and the second fluid flow.

36.  The method of treating a fluid accprding to claim 35, wherein the manifold includes a Y-

| shaped flow divider to provide a smoother transition of the fluid flow into the first fluid -

flow and the second fluid flow.

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

couplings that are flexible to provide sound dampening.

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

securing a self-actuating seal over the aperture.




