WO 2006/ 081399 PCTI US2006/ 002891 VACUUM VENTURI APPARATUS AND METHOD FI ELD
OF THE I NVENTION This invention relates to a vacuum venturi apparatus and
met hod. In particular, according to one enbodi ment, the Invention relates

to a vacuu&gld/n@%{%&” apparatus Including a plug with a i,'gﬁ]gm%&%ﬂg, a

second ope a third opening. Miltiple different dianeters of these
openings in a particular connected sequence acconmobdates the inprovenent

which is the subj e ACUUMNVENTURDAPPARATUSAND METHOWescri bed hereafter.
The vacuum venturi apparatus and nethod of the present invention greatly

I nproves the efficiency of the flow of water froma shower nozzle and the
| i ke. BACKGROUND OF THE | NVENTI ON As evi denced by the nultiple patents

obt ai ned by the Applicant, I‘ﬂaﬁ%@,@qﬁ%{m\é@gﬁéﬁow wat er devi ces has not

decreased over the years. i ncreased substantially.
Applicant has been instrunmental in creating |low flow, high- pressure valves
for many years. As always, the objective is to create a device that reduces
wat er consu[ﬂ]t_i_on and, therefore, increases effjci egcy t%gg cost savings,

wi t hout r edddlisipventionlates (.4 vacuws veatusiapparalus gadinethgdydrr . Appl i cant

i ncorporates by reference his prior art inventions as represented in U S.

pat ent sparticulay aserding, to®nemrabodiment the mvention tejates te avacuumnentusi t hese

i nventions represent significant inprovenents over the prior art,

nonet heaappasatus inclukling aglug with a i€ giding) alseednéopeniBgcidl DML  det er m ned
that additional inprovenents are needed. It is.desirable, still, for the | ow

f1 ow mespgening: Multipléadiffe@nt dkintsteisofithese opsnings insa partibular pomwstidde as
possi bl e such that the user does not perceive a significant decrease in the

L;g‘l’JVu (r)nf s:/éggtbﬁ{r&? adéBimotiB@sdhé mprdVBRfént Whichds id silfjéctit @ik Hventien ak TPr oved
more fully described hereafter. The vacuum venturi apparatus and method of the
present invention greatly improves the efficiency of the flow of water from a shower

nozzle and the like.
BACKGROUND OF THE INVENTION

As evidenced by the multiple patents obtained by the Applicant, the need for
low flow water devices has not decreased over the years. In fact, the need has
increased substantially. Applicant has been instrumental in creating low flow, high-
pressure valves for many years. As always, the objective is to create a device that
reduces water consumption and, therefore, increases efficiency and cost savings,
without reducing the perceived pressure of water upon the user. Applicant
incorporates by reference his prior art inventions as represented in U.S. patents
5,794,643, 6,182,703; and 6,260, 273 by reference. While these inventions

represent significant improvements over the prior art, nonetheless, the Applicant has



apparatus and nethod that includes no noving parts, that enables the use of
exi sting shower heads, and which provides a useful, powerful venturi effect.
SUMVARY OF THE | NVENTI ON The vacuum venturi apparatus and net hod of the

present in cl udes, according to one enbodi nen ug wth a
first openin (SEdO qslé@ond opening, and a third opening. Epﬁgﬁ{s%og/ﬁozg%}em ng is

| ocated in the plug so as to receive fluid froma source of fluid. The

first cletsririedithat additiosaldmprivenentsiarmdeied. Thie d?e%ﬁ'ﬁﬂlé smpmtne ldw» the plug
is connected to the first opening. The second opening has a first dianeter

and a JRAANEcKHMSR 6 delivErvdter Bithél uaeieéteds ngh 'a%reeéuré%rbdsﬁrblémwd

di aneter and the second dianeter is the sa singl e uniformdi anet er

Of ! 1® 1ndithe LsBPaSLd ot pEieITE S SUHIRRAP B EEE e%apﬁf ktghS connected to

the fi openi rd openi ng ug and is open to

t he at nosph e econd

di aneter. ﬁbﬁ(f tp-gr& '&%"ﬂééj"eﬁﬂﬁg a%g?g@}’@'{dﬁﬂ'ﬂ&@g@&ﬁﬁu%ﬁgﬁ@{@r and the
second di anet er the Sin ormdianmeter of the first
openi nPPRIAELS And Enelfio st inchidsramanBd aeristhat Bhabies B 15 pbe 1115t
openi ng. , Accordin o] another aspect of the invention, the second opening
first Q%Isgﬁﬁﬁbpwﬁ%@adﬁe%ndawh&h Jrevidesa sigefih pawsiful Mﬁ@#"tﬂffephe at nospher e,
t hrough which the 2 WD 2006/ 081399 PCT/ US20061002891 fl ui d passes.
Accordi ng to anot her aspect of the invention, the third opening first

di anmeter includes a |arger flared section connecting with the smaller second
di aneter. According to anSUMMARYQETHEINVENTION s renovably attached to a
shower pipe. According to a further aspect, the plug is conforned to fit

wi thin the shower pipe and, according to another aspect, the plug includes
connections for securing the plug to a shower pipe and connections for

securing a JhgWRculkddfentitt Apsariiudnd method of the present invention includes,
according to one embodiment, a plug with a first opening, a second opening, and a
third opening. The first opening is located in the plug so as to receive fluid from a
source of fluid. The first opening has a single uniform diameter. The second
opening in the plug is connected to the first opening. The second opening has a first
diameter and a second diameter. The first diameter is larger than the second
diameter and the second diameter is the same as the single uniform diameter of the
first opening. The second opening second diameter is connected to the first
opening. The third opening is located in the plug and is open to the atmosphere.
The third opening has a first diameter and a second diameter. The first diameter is
larger than the second diameter and the second diameter is smaller than the single
uniform diameter of the first opening. The third opening second diameter is
connected to the first opening.

According to another aspect of the invention, the second opening first

diameter includes a larger flared section, open to the atmosphere, through which the



Accordi ng to another aspect of the invention, the second opening first

di aneter is about 4.5 mm and the second opening second di aneter and the

di aneter of the first opening are about 3 mm According to another aspect,
the |large ection of the second opening is ang
forty-five%vdﬂgeg@ge/gg3%nd I's about five mmin depth. Acco%gglr?ggt%&g?\%t her
aspect, the larger flared section of the third opening is angled at about
f or t y- fluidepassgs.chccoading it anbthet aspeot ofithel inverdijonhthe third @pening first a stil |
further aspect, the third opening first dianeter is about 2 mmand the

third dimietegingldesa Idigenfiarsd sectioh eohnécting'With theamidlien geééndanot her
enbodi nent of the invention, a vacuumventuri apparatus includes a

cyl i ndiigiréted, Aaﬂaaﬁﬁﬁb ) afother dspect, 'tﬁé blugre Férievatily aREEHEY toReshdwer and a

thlrd opening. The first opening is located in the cyllndrlcally shaped pl ug

SO pEf% ices Aol ﬁg td H'ft‘i’ﬂﬂér%?g@g@%@ﬁg‘ig céﬂthﬁedH}@tvfn’t T Cﬁ’jl ol g has a

single anet pening I n y shaped
pl ug i | r.st ni .The, second enin a first

2 9. SRS e o A S ROBT Yl ger  than
t he se ond di,ameter and the, secon aneter I S he sane, as,_t S|ngle

uni o 1HIPWELS Brnger Ripe S SOrRHPRRIOT PREANSLE SHOWRIGRCHD LBAHES a1 aret or
is connected to the first openin The third opening is located in the

cyl i ndri cal Agcardingda another aspest @ gfdh@ ﬂweahmébﬂéeeondaal@pm%f@tv\o 2006/ 081399
PCTI US2006/ 002891 a first dianeter and a second di aneter. The first dianeter
i s | ar giametenis abioat 4&&cmnuand thensecandapeningsecond diardétenandthe s snal | er t han
the single uniformdiameter of the first opening. The third opening second

di amet eliameter ofthedirstcopenirigaref abotit 3eaniAwgordirigto ansthedaspeetithg first
di aneter includes a large flared section, open to the atnosphere, through

whi ch 1drgef flated sééﬁtﬁ'ﬁéf thé&eebRd BPehiAg %@ﬁdléd afabasifoly-fivé degreagindi on, the
cylindrically shaped plug is
is about five mm in depth. According to another aspect, the larger flared section of
the third opening is angled at about forty-five degrees and is about five mm in depth.
According to a still further aspect, the third opening first diameter is about 2 mm and
the third opening second diameter is about 1.5 mm.

According to another embodiment of the invention, a vacuum venturi
apparatus includes a cylindrically shaped plug with a first opening, a second opening
and a third opening. The first opening is located in the cylindrically shaped plug so
as to receive fluid from a source of fluid. The first opening has a single uniform
diameter. The second opening in the cylindrically shaped plug is connected to the
first opening. The second opening has a first diameter and a second diameter
wherein the first diameter is larger than the second diameter and the second
diameter is the same as the single uniform diameter of the first opening. The

second opening second diameter is connected to the first opening. The third

opening is located in the cylindrically shaped plug, open to the atmosphere, and has



renovably attached to a shower pipe. According to another aspect, the
cylindrically shaped plug is confornmed to fit within a shower pipe.
According to another aspect, the cylindrically shaped plug includes
connection ing the cylindrically shaped plug pi pe and
connect i onzwbgpo@ggggri ng a showerhead to the cylindri calfﬁor&ﬁ%@é%&pl ug.
According to further aspects of the invention, the second opening first

di anet ea first diavatér andba sevandidiahwetere cCthedffirspdiameterde targer thanthe secamd t he

di aneter of the first opening are about 3 mm According to another aspect,

the seafigméterndithe secord diameter I8 sarillef ihahaRe SPgld MilfdrediamtetediiRsdl at about
forty-five degrees and is about five nmmin depth. According to another

aspect it dgkhind. "TIRS i@ openi %é&dn@ quelm édringet t%ffﬁé@ifstidbehmg.es a |arger
flared section connecting w the smal ler second dianeter. According to
anot her B&&n 1 hd -%@é' | | o a&géﬂ and the
third o-'p-)lgénl ng gea ﬁM’é@?a I@ﬂgg@%{é%@é%ﬂo‘aﬁd&@pm ng %ogthgwot her aspect,
the | ar e [ t ' opening is angled at about
forty-f%shhggpeggﬁgﬁhvﬂﬁcrgmm?%g%h in depth According to anot her

enbodi ment of the ipventjon, a od. of cregting g. vacuumyenturi with a
Flow of 11 qdasordies fristbtharassbehor BF insendny tie SindricslBiahappd Pldisea” bl 1o
with a first, opening, a second opening and a third opening. Locating 4 WO
2006/ 0gegnyablyatigchéd ty ashower pipe. Accarding toanatheraspest. dhe cylindrisally v shaped
plug so as to receive fluid froma source of fluid. The first opening is

f or med shaped\plugiissionfpranedrtoffib within a.skower. piga.n Ascerding totanstheraspectopeni ng in
the cylindrically shaped plug to the first opening. The second opening has
a fi r sttheicylimdrizaliyshiapedsplog intludesneonaectiorisdfof securingi thewylindrically ar ger  t han
the second diameter and the second dianeter is the same as the single _
uni f or nglpedI@) taod shéwerf pipé tandKeNhectionsHfer sexifing adstiowetbeadothe di aneter is

cylindrically shaped plug.

According to further aspects of the invention, the second opening first
diameter is about 4.5 mm and the second opening second diameter and the
diameter of the first opening are about 3 mm. According to another aspect, the
second opening includes a larger flared section that is angled at about forty-five
degrees and is about five mm in depth. According to another aspect of the
invention, the third opening first diameter includes a larger flared section connecting
with the smaller second diameter. According to another aspect, the third opening
first diameter is about 2 mm and the third opening second diameter is about 1.5 mm.
According to another aspect, the larger flared section of the third opening is angied
at about forty-five degrees and is about five mm in depth

According to another embodiment of the invention, a method of creating a
vacuum venturi with a flow of liquid includes the steps of forming a cylindrically

shaped plug with a first opening, a second opening and a third opening. Locating



connected to the first opening. Locating the third opening in the
cylindrically shaped plug such that it is open to the atnosphere. The third
opening has a first dianeter and a second dianmeter wherein the first

di amet er i swasgebsidsan the second di anmeter and the sec ' ris
smal l er than the single uniformdianeter of the first oggﬂp%)swiglt hird

openi ng second dianeter is connected to the first opening. 'Creating a

| ar ger thediretiopaning inrthe cylindsicaliy: shapesiplug sg akito seceivenfiuid fron Raouree open to

t he at nosphere and through which fluid passes. Connecting the cylindrically
shaped offiuid. The dirstigpeningris yormed tolhaveasihglehmifotrhdidrheterl Saanectinghr ough t he
cylindrically shaped plug fromthe first opening to the second openi ng.

Accor di the $ezond @plAingdh ties tyliptritdliyshaped pligto. the hﬁmtfapbhrr@r. ITHY decomniaped pl ug
is renovably attached to a shower pipe. According to a further aspect, the

second oPexify Res o/ first i3t shi d SedohdThaimberd ThE M didmBteFa ARgert he second

openi ng second dianeter and the dianeter of the first opening are forned to

Por mad- [heh 118 seccc Aafteih arts (HekcBBha BRffictbr s e salieldd e didi, Do° o1 1S

d h. Iy f th ' [ ' [

firot o oaheet 260 5% oPSARG: e sroBu pPYRG sffnd AR €1 °The ova 1 or
G ot eFOREGe fadhe Tt apene Losolg eI oneRinddn SR ArlingRCalyRaPe anet o1 | <
5 WD 2006/ 081399 PCT/ US2006/ 002891 about 1.5 nm  DESCRI PTI ON OF THE

DRAW NcRIugrsyieh thad;itisopente the atmosphgre: dThe thideapening has afisstdiametetent i on

will become nore fully apparent fromthe foll ow ng detail ed description of
t he prefod a@coedrﬂiamectmwgerejmmedirptediamtenialamen than the secanddiayietej dr awi ngs
in which: FIGURE 1 is a partial sectional view of a preferred enbodi nent of
t he and the second diameter is smaller than the single uniform diameter of the first

opening. The third opening second diameter is connected to the first opening.

‘Creating a larger flared section in the second opening first diameter that is open to

the atmosphere and through which fluid passes. Connecting the cylindrically shaped

plug to a pipe carrying fluid such that the fluid passes through the cylindrically

shaped plug from the first opening to the second opening.

According to another aspect of this invention, the cylindrically shaped plug is

removably attached to a shower pipe. According to a further aspect, the second

opening first diameter is formed to be about 4.5 mm and the second opening second

diameter and the diameter of the first opening are formed to be about 3 mm.

According to another aspect, the larger flared section is formed in an angle of about

forty-five degrees and is about five mm in depth. According to another aspect of the

ihvention, the third opening first diameter includes a larger flared section connecting

with the smaller second diameter. According to another aspect, the third opening

first diameter is formed to be about 2 mm and the third opening second diameter is



vacuum venturi apparatus of the present invention; and FIGURE 2 is a side
partial cutaway view of a preferred enbodi nent of the vacuum venturi
apparatus of the present invention with attachnment threads on each end.
DETAI LED DEpgRbZAEdY OF THE | NVENTI ON An enbodi nent of tﬁa/@mﬁ% j nvention
is illustrated by way of exanple in Figures 1-2. Wth speciticC Peference to
Figure 1, a vacuum venturi apparatus 10 according to one enbodi nent of the
pr esentabobt&Stmon, i ncl udes plug 12. Plug 12 includes first opening 14,

second opening 16, and third opening 18. As illustrated, the second opening
16 is connected to the first opening 14. Second opening 16 has a first
di aneter 20 and a second di aneter 22. As can be seen fromthe Illustration,

first dianmeter 20 is | apDESCRIPTONDP THEIDRAWING82. According to one aspect
of the invention, the second dianeter 22 is approxi mtely the sane di aneter

as the single wuniformdianeter 24 of first opening 14. Likewi se, third
opening 18 has a first 6 WO 2006/ 081399 PCT/ US2006/ 002891 dianeter 21 and a

second di amgiyes, @e%g,hl‘éatdgi?é gga Bﬁ%ﬁlﬂg%ﬁg gf l’th%ﬁ%rﬁﬁejérﬂ me‘r?#ioﬁ Yill Becorfigd! N

| arger than secon I ame ccor ron, second di aneter

21 is ' e . | ISt in The second
di anet %%W%ﬁgﬁﬁﬁ&ﬁ%gEm?ééﬁ%iﬂé%qﬁhoﬁg’?ﬁ%@fa eé‘ni ng 14 which has
a single unj.for di aneter 24 .as.illustrated.. As used herein, the term
" opent rbRBNE. e ARPardied laiBs in e SctsBaTyITa AaMIgSTa WAL | [ us: 1 at ed,
and is not just limted to the, begi_nni ng of the opening. The openings 14,
16, and 18 [FGURE 1 isw@ partiahsectionabyiewf a:ptefamwed embediment of Beeni ngs 16 and
18 have a length with at least two different dianeters while first opening
14 has vacvumgienturiapparatusdif dine prasent invention; ande under st ood t hat by "singl e,
uniformdianeter” it is meant that once chosen the dianmeter of first opening
14 does FIGURE 2 is a side partial cutaway view of a preferred embodiment of the

vacuum venturi apparatus of the present invention with attachment threads on each

end.
DETAILED DESCRIPTION OF THE INVENTION

An embodiment of the present invention is illustrated by way of example in
Figures 1-2. With specific reference to Figure 1, a vacuum venturi apparatus 10
according to one embodiment of the present invention, includes plug 12. Plug 12
includes first opening 14, second opening 16, and third opening 18. As illustrated,
the second opening 16 is connected to the first opening 14. Second opening 16 has
a first diameter 20 and a second diameter 22. As can be seen from the illustration,
first diameter 20 is larger than second diameter 22. According to one aspect of the
invention, the second diameter 22 is approximately the same diameter as the single

uniform diameter 24 of first opening 14. Likewise, third opening 18 has a first



not have any other dinension changes. For a variety of reasons, the initial
chosen dianeter of first opening 14 may vary fromone to four mrmso as to
allow fluid into the apparatus at various flow rates and vol unes. For

exanpl e, i fwgbdsgizosate of 1.0 gallons per mnute (gpmpd ' a
smaller first opening 14 woul d be used than the size fol’rdlzuség@?opéglflow of

1.5 gpm Still referring to Figure 1, according to one aspect of the

i nvent i diametar@drand @ paconddiadheter@d. dehe third openingct8 finst diameter, 2bisef er abl vy,
third opening 18 includes a flared section 26 as well. Applicant has

det er mi again, tiarger fhaarsedond diametser 28. Aceordingstortheninveation,rsecond dismetgr t he
overall efficiency of the vacuum venturi apparatus 10 by working in unison

to i nprawvie dingyssémaiiegthar diahteteS24.bf firet GFeningd) ¢4 7Hhe 8séonth diamietst 23vefcuum
chanmber Is fired and formed as will be discussed nore fully hereafter. The

taperi Wﬁe%if@@ﬁerﬁﬁ@fs@d?ﬂeb&détaifﬁét’ﬁpeﬁfngbﬂ{\bhi%ﬁflﬁs@ sihgi8 uiifoiAe Where air is

incomng (at opening 18) and water outgoing at second opening 16, creates
an eva ' \ c 48 abd: § ‘{]\m I rwi se be
achi ev%%‘m’bﬁz zg @‘i(ll%'trzag%%/ %ﬁ%gg "%@Wd@%ﬁgf 06(9%@8?& "l'is r als\émtH -I%'qzﬁehgnt rance
and exi : r | S ' rabl.e . | ase in
vacuum e PERPR i RiuG,f2 s ubualet "o § ok st B RE B A0 Gnjnd B 7 o
openi ng, third,openin 8. ,This ipcrease dijectly affects both the |oading
of  oxy GARENE, 1B HPEEIGR L 1Rcand, 1B Ve Ariensth 3d, Aedhraingis 138 a0 ng. o
boost to the Iinear _acceleration of the noving streamof water as well. The
nost profesings 16 and 18 have adeagthiwith atdeast fwe diffarent diametere while fift ef fi ci ency
of noving |l ess water (due to an 8:1 stochionmetric ratio of |oading incom ng
at nospherening M hasagingle, unifermidiametes.dtishould behunderstood thatbyi‘single, t o nore
force of delivery (g-cmsec2). This is a direct result of the configuration
of t he uniformrdiametertit isapeantathatoride choseh thendiamitedofSfirstospamninget4does ncl udi ng
flared sections 26 at the air entry opening 18 and water

not have any other dimension changes. For a variety of reasons, the initial chosen

diameter of first opening 14 may vary from one to four mm so as to allow fluid into

the apparatus at various flow rates and volumes. For example, if a flow rate of 1.0

gallons per minute (gpm) is desired a smaller first opening 14 would be used than

the size for a desired flow of 1.5 gpm.

Still referring to Figure 1, according to one aspect of the invention, second

opening 16 includes flared section 26 and, preferably, third opening 18 includes a

flared section 26 as well. Applicant has determined that flared sections 26 are

instrumental in increasing the overall efficiency of the vacuum venturi apparatus 10

by working in unison to improve the strength of the seal across the ballast when the

vacuum chamber is fired and formed as will be discussed more fully hereafter. The

tapering effect (working in unison) at both ends of the device where air is incoming

(at opening 18) and water outgoing at second opening 16, creates an evacuation

vector of considerably more strength than would otherwise be achieved with a



exit second opening 16. Further, flared section 26 allows third opening 18
to be located closer to first opening 1 Further, the vacuumventuri is
shown located in a pipe 28. Pipe 28 is designed to dellver fluid 30 in the

direction G{o9hdsReisbPn arrow 32. Typically, fluid 30 Isy pi pe 28
Is a shower pipe. As illustrated, plug 12 is conforned to ea?oﬁ}saﬁe&rs%l d

directly wthin pipe 28 or attached to it as hereafter disclosed and

di scusstaightdineeptrantepand exit across both partals.y Thisapsults inac metisuable one

enbodi ment, plug 12 is cylindrically shaped as well and conforned to fit
preci sehgreasd ini vacaupi strength umm High asdiscubsed hereaften asressthedirihtage 12 and
all fluid is forced through plug 12 beginning at first opening 14. That is,

f1ui d Hpeningd thiricopehing 18 This ir@:réasre?dlréeﬂ?aﬁéas%tw\theclbadlﬂg@fbﬁﬁgeﬁ| uid 30
i nto vacuum venturi apparatus 10. Cbviously, plug 12 nay be any shape now

known Qﬁoleéuleétiﬁts&héiﬁ.\seingmama#w&fefrs;vﬁuléepfd@eng@bséartswméa?d needs. That

I's, whatever shape pipe is in, plug confornmed to match and or

acco bﬂﬁ 06/ 081399
PCTI B%ﬁ%%g ngl),lt’ g% ‘IN? u%tg%i{"es %&f% d‘ﬁ'g\rﬁgeﬁlel%gg 18 i s open
directl t W t hin
ot po._2nisfelIEHR, fﬁ%ﬁ“ﬁ#@gﬂ%ﬁﬁg@% ?%?@éf%f@h&qa&ie@%%?ﬁ@ Beh the
third openin 8 i yovide for - t t at nosphere as
requir @3" @ s?qénqrn%tg 0} Iﬂggﬁgé%cqm'Pgﬁmg?&Fr'cp(sgy&Q&E t end beyond
t he | en&wg plug 12 and second openi ng In sone cases_a shower head
(not sH ?S?ﬁa‘ﬂa%"'&?‘tﬂaclﬁ@ﬂW{Pn i rﬂ@"@Q’%@‘cﬁﬁ!ﬂ%’é’dﬁ?ﬂ"’ﬁﬁ@r B'si%aas may suit
t he purposes of the user. In any event, second opening 16 with or wthout
the fI «liegt esuitiop theomnnfiguration Qf;&hewuglwm venturirapparatus, 10 asshownand as it
passes through plug 12 in the direction of direction arrow 32 as previously
di scusddistlosex erein, in¢lading flared seidons 26at thé air entryjppening 1Blamhwateng

exit second opening 16. Further, flared section 26 allows third opening 18 to be

located closer to first opening 1

Further, the vacuum venturi is shown located in a pipe 28. Pipe 28 is designed to

deliver fluid 30 in the direction of direction arrow 32. Typically, fluid 30 is water and

pipe 28 is a shower pipe. As illustrated, plug 12 is conformed to be inserted directly

within pipe 28 or attached to it as hereafter disclosed and discussed. As most pipes

are cylindrically shaped, according to one embodiment, plug 12 is cylindrically

shaped as well and conformed to fit precisely within a pipe 28 such that no fluid

escapes around plug 12 and all fluid is forced through plug 12 beginning at first

opening 14. That is, fluid 30 is directed toward the first opening 14 which receives

fluid 30 into vacuum venturi apparatus 10. Obviously, plug 12 may be any shape

now known or hereafter developed that fits the user's preferences and needs. That

is, whatever shape pipe 28 is in, plug 12 may be conformed to match and or

accommodate it and still function as described herein.



t hrough plug 12 and exits plug 12 at second opening 16 as ||l ustrated.
Qobvi ously, when a shower head is attached to plug 12 second opening 16 is
"open to the atnosphere” indirectly. According to another aspect of the

i nvention, wH8ysReRGS opening 16 first dianmeter 20 is Wﬁgﬁb@é’g% 4.5 mm
eni

Further, according to this aspect of the invention, the secon ng 16
second di aneter 22 and the single uniform dianmeter 24 are about 3.0 mm
Li kewi se, t HHigutedpalso illystratesithatithisd apeniag 181s opeh dirgelly totthen t hi rd openi ng
18 second dianeter 23. Further, third opening 18 second dianeter 23 Is

snal | erattospheveairethercade aviwdre plugs1 2 isdasartddowitiiin ipige 28)em ogening in gigéor ding to
one aspect of the invention, third opening 18 first dianeter 21 is 2.0 mm

and t hiZgimpBEbe PebvidetBofiedpBiEvit the third- SpeMing®8lin SrdéP® providettan t he
di aneter of first opening 14. The Applicant has determ ned that these

di amet 8&#@ 7 hpary venturi effect as wll
be di s?ﬁégggﬁmrté%ﬁ%wsmég § g%ﬂg&ﬁé%ﬂé@om 002891 hereafter. In any
event, vari g{Jd : Se. ' ' wi thin the
scope of t neBE UtpurbieS: e b bl el BSTaref e Rk RE RPEEAH  cscd and
di scl osed herein. a way of the figures s I ntai ned such that the
Second SEGRBAPRENING 1 b SORle.res ™ shwer ead (Bof SHerd (T be aBAeNEioni ng 16
second di ame:bgr '@‘iz and the third opening 18 first dianeter 21 is |arger
t han t HUP@ gBbeye ﬁ??@%@e@'&éﬁésd“%}hﬂ' o PyrpeResfthe yser. JRanYr 23 i's
smal l er than the dianeter of first opening 14. and the connections of the
openi ngvent,segend epening 48 withuer withous the, flared sestion 26, is she ppeaingdtiom of t he
i nvention, the flared sections 26 of the second opening 16 and the third
openi ngwhieh fiuid 3hpassesas ibpassesfthrough fpluge12limgtheatireation of dicextioateedw Furt her
the depth of the flared sections 26 is approximately five nm Again, a
vari et y32és prayicsiyediscubspth Asasuehathen)filid 30cshtarst firstroieings t4 passig t he

through plug 12 and exits plug 12 at second opening 16 as illustrated. Obviously,

when a shower head is attached to plug 12 second opening 16 is “open to the

atmosphere” indirectly.

According to another aspect of the invention, the second opening 16 first
diameter 20 is approximately 4.5 mm. Further, according to this aspect of the
invention, the second opening 16 second diameter 22 and the single uniform
diameter 24 are about 3.0 mm. Likewise, third opening 18 first diameter 21is larger
than third opening 18 second diameter 23. Further, third opening 18 second
diameter 23 is smaller than whatever diameter is chosen for first opening 14.
According to one aspect of the invention, third opening 18 first diameter 21 is 2.0
mm and third opening second diameter 23 is 1.5 mm and is smaller than the
diameter of first opening 14.The Applicant has determined that these diameters work

together to produce an extraordinary venturi effect as will be discussed more fully



present invention so long as the relative dinensions and | ocations are
mai ntai ned. Referring nowto Figure 2, a partial side cutaway view of
anot her enbodi ment of the vacuumventuri 10 of the present invention is

di scl osed. woGeREi#98 to this enbodinent, plug 12 inclu n ion 34 and
connection 36. Connection 34, according to one aspect,dférﬁﬁg@ﬁg Lext er nal

t hreads and connection 36 is a set of internal threads. Accordingly, where

pi pe 28héreafterxtinranyleveht, ¥ardatiors of thése\particalandianictens g6 acodbmmudatédr eads are
used to attach plug 12 to the end of pipe 28. Thereafter, a showerhead (not

shown) wilyintie 8édprrdfitHe ipPestnt thvbRtiGNY s fehgPds thearraigRehifrit a8 disthissed er nal

t hreads. Cbviously, any connections now known or hereafter devel oped useful

for conmgv‘sglﬁatsﬁ@ﬁa : &ﬁ&'bgg@aﬁ&ﬁﬁ% ﬁ%&%swpﬁﬁmamsd&heﬁ%t thé S¥68Hd on are

enconpasse In the sco resent 1 nvention. In operation, vacuum

vent uri | | | ' ' | AL .My be by
%gg/sogﬁﬁéggii i‘f?ézsg f%%?gi?ﬁ?&%ﬁ%fﬁ@%ftﬁ%#o&ﬁ5%#95@9?5@%04@5%%@5&{0 w
ove r ovidi . openi.ng .0 correspon
i th ¢ o P g ings o frst aieson 21 SRt i e o RBEORE 18732 " o1 36
by whi ch vacuym venturi 10 is placed ipn, relation with pipe However it
i s acco?ﬁﬂqngﬁ’gﬂ‘,‘e@ﬁég and sscond diameter ?g\ﬁ" $ma %}han% diameter ‘?Zf%@stdi rection of
direction arrow 32, as illustrated, such that fluid 30 passes first into
first opRening 144andithexonpgetinnaofthe ppenings areyas dessribedmAtiditianally, 24, once
chosen. That is, different plugs 12 may be built with first opening of

var i ousacatirding teeone agpéctad the investion, thenflarddseetiens 26 of thessecopdni ng 12 does
not vary in any plug 12 as shown in the figures. As the fluid 30 passes

i nto fiopéningdédiand the third'openingn8 areangled at abogtdoity-five degraeslass| ug of water,
in the nature of approximately .001m , escapes fromthird opening 18. This

ok ooy ML MRS EVTAIAS sectBhd o8l BT, Cant hs
Again, a variety of angles and depths are accommodated within the scope of the
present invention so long as the relative dimensions and locations are maintained.

Referring now to Figure 2, a partial side cutaway view of another

embodiment of the vacuum venturi 10 of the present invention is disclosed.
According to this embodiment, plug 12 includes connection 34 and connection 36.
Connection 34, according to one aspect, is a set of external threads and connection
36 is a set of internal threads. Accordingly, where pipe 28 has external threads(not
shown), connection 36 internal threads are used to attach plug 12 to the end of pipe
28. Thereafter, a showerhead (not shown) may be attached to plug 12 by use of the
connection 34 external threads. Obviously, any connections now known or hereafter
developed useful for connecting vacuum venturi apparatus 10 of the present
invention are encompassed within the scope of the present invention.

In operation, vacuum venturi apparatus 10 is placed in conjunction with pipe

28. This may be by means of placing plug 12 internally within pipe 28 as discussed

10



unless there is a "ballast effect’' between the entry at first opening 14 and
the exit at second opening 16. This ballast effect takes place
i nstant aneously, in hundredths of seconds, and forns a vacuum seal right

behind it. Wwbab uum seal is not forned immediately, ' ' t he
2o Paﬁ@&@‘%@h#%ﬁdi ately

creation of the venturi effect condition fails and water

through third opening 18 to the open atnosphere. It is by neans of the
conmbi nzabowve andd grovidingreat opBrime teecareipond withtha third dperirg d8dritimagbers 22 and
23 that the vacuum seal is created by nmeans of what the Applicant has

i dent i fiyyemeans bheornelctions 34 ahdwir 36 Byavhitts vacuum yentufiel0oiglpidsed iaf f ect is

created by the conbination of the openings as described with a conbination

of | ar gl withdipe 28] Hovweves it i@é@rﬁﬁl%hé&%ﬂ&@ iﬁmﬁdgz thefidw of ﬂ-?ia goor med, the

partial pressure-gradient shifts ack over int I rection of second
openin O . : ; m gr ows
Str onggirs ﬁ%ﬁ%é‘%@'\éﬁbﬁg"%ﬁf‘dﬁ@% gﬁb??@ﬁset@%n@ﬁaqﬁﬁ@é%g:"4&%&8@%}2}006/ 081399
PCTI US2006, 8 upd 30 ' r l.L cant s determ ned
P, AR 3, b Filebbind KEr5 8 BHOSR paRRe 2L o, otor

" ndust r 8Ny e bR ag 12rralhe Bityith frebdening BIVEIAST . o (e ener gy
source to produce a vacuum of this magfni tude. Previously the greatest

pr essur@ametars.oet oneg shesgn: the diamateroffisst apening 12 dees,pat vary inrany

represents a nore than twenty-four percent increase in the overall strength
of the plugriasishommrin ke figuress Asrthe iuick 3Gpassesdntoyfirstapening f4cr ease in the

efficiency by Applicant's apparatus of about eighteen percent. This

ef fi ci eApplicaatshdsedetennined tieat hgmalb slugtmatdry ircthelnature of appeoxdmatly est  of
nmovi ng water volume against tinme and neasuring it in gallons per mnute. In

sum  AppoH e Néscapes Fom tHirdvsptinirgg118.0Thisraktsfas A printke that ot thevdrage 1 n

| nprovenent 1 n t he area of water conservation
effect functioning. Applicant has determined that this phenomenon will not happen
unless there is a "ballast effect” between the entry at first opening 14 and the exit at
second opening 16. This ballast effect takes place instantaneously, in hundredths of
seconds, and forms a vacuum seal right behind it. If the vacuum seal is not formed
immediately behind it, the creation of the venturi effect condition fails and water
leaves immediately through third opening 18 to the open atmosphere. It is by
means of the combination of the first diameters 20 and 21 and the second
diameters 22 and 23 that the vacuum seal is created by means of what the Applicant
has identified as the ballast effect. That is to say, the ballast effect is created by the
combination of the openings as described with a combination of large and small
diameters.

Once the vacuum venturi effect is formed, the partial pressure gradient shifts

back over in the direction of second opening 16, from which fluid exits, and the

strength of the vacuum grows stronger utilizing the full force of the running stream of

1



as a result of its increased strength in its venturi effect. By way of
further illustration of the effectiveness of the venturi effect of the
present invention, attachnent line 38 (shown in dotted |ines) nay be
attached t bl ening 18. Wen attached, attachnen i eates a
suction onqyﬂe e&gmgf the attachnent |ine opposite nothggﬁﬁg%géﬁﬁ%o third
opening 18 (not shown)and thus a suction at a renpte distance fromthird
openi ndfuld30 &8 itéfemerdyssouree.mAgplicaint has detenpinea thanthervacapmaveniturs 10onpr i si ng:
a) a plug with a first opening, a second opening and a third opening; b) the
first offeRé preseRtMVERtIoMpEIR! gh ExtrEmély steng 226.6 fiihé8 HE of daddui @ source of
fluid said first opening having a single uniformdianmeter; c) the second
openin [ ; e+ i : openi ng
Qprbgslu?é. QLQF?,J i¥ UnREARESL R thé ihd%gfrg Pgnéﬁgm%ﬂ@ stﬁgﬁ’?ﬁﬂiﬁ&

having 'a Tirst dianmeter and a secon erern Irst dianmeter is

| ar ger i I LS as the
singl e %gﬁp%¢ﬁl%§ﬁ§§e%ﬁgFg€#&F§%a P&gﬂc%gglﬁ?ﬁ@%rbjﬁﬂbiﬁ%ﬁuﬁbt ﬂg‘gggo d openi ng
second i anet.er, i s connect.ed .to t i rst.opening;, and d t.hird opening
ocat edie ARt Arpeie Apblicans antle in biuts e ang AP HEN TS havi g &
first dianmeter and a _second djaneter wherein the first dianmeter is |arger

t han t HEPRSERR Mmosathan twenbfqus pareent iacraase i the qverallsirangth obthg t he single
uni formdi ameter of the first opening and wherein the third opening second
di arret eventyri.cowither: this ranslatesdirectly infeean ingrease initke affisiensyby of claim 1
wherein said second opening first dianmeter includes a |arger flared section

open t cApplicantsapperatus df about\eighteengedcdrnit.uiTHispeffisiency Bas Been appar at us of
claiml wherein said plug is renovably attached to a shower pipe. 4. The

appar at maasired lbyi Applicaritdsyeapplying & standard test of friovirigdwater Yolums addinsta shower

pi pe. 5. The apparatus of claim| wherein said plug includes connections for
Secur i Nmé& ahd nidasdrihg itdn galléEperthipfite M sGRANABBACMTS prédent ffventiGly a shower

head to said plug.
offers a considerable advantage in improvement in the area of water conservation

as a result of its increased strength in its venturi effect.

By way of further illustration of the effectiveness of the venturi effect of the
present invention, attachment line 38 (shown in dotted lines) may be attached to
third opening 18. When attached, attachment line 38 creates a suction on the end of
the attachment line opposite not connected to third opening 18 (not shown)and thus

a suction at a remote distance from third opening 18.
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6. The apparatus of claim| wherein the second opening first dianmeter is
about 4.5 mmand the second openi ng second dianeter and the dianeter of the
first opening are about 3.0 nm 7. The apparatus of claim2 wherein the

| ar ger Whatriedlainesskision i s angl ed at about forty-five degrees and is about
five mmin depth. 8. The apparatus of claim1 wherein the third opening
first diameter is about 2.0 mmand the third opening second dianeter is
about 115 A vdchufh vehhigi a’p@@@f@wﬁ ggmgl aiml wherein said third opening
first dianmeter includes a | arger FI ared section. 10. The apparatus of claim
9 wherein tr?éalpéﬁgg‘éﬂh%ﬁéﬁ‘éw%flﬁ@ﬁnd spaning and aghirgepsmingi orty-fi ve degr ees
and i s about p r

i ncl udi ng anb ?“m&[’ éjl?oﬁé@géﬁ#e%yeh% £ a??{gl?éc'é i d"&(%%}enﬁ %ouréé d\s/%{%uum
vent ur i figpgpehighaviag apingRivAiforndYliametey] i ndrical |y shaped plug wit h afirst
openi ng, a second opening and a third opening;, b) the first openlng l ocat ed
in said cylifdhe seong operipeén pAidilugecoaseatesl otk ﬁ@t PPYiRE, fspidriceendepgniag of
fluid s f f d
openi ng Ve it GRS, B A3KAE Ao R el e M AT Slargpund e SERRET

said sdianedr amkthe mgcolna\duaﬁng:ta ik ItHeS§amdlaanm sifiglandiferns dametér of &ﬁﬁiretropehmgel n
the first diameter is larger than the second di arreter and the second
di amet efnd wh er%tfseafﬁ@né@p@meg sscppd dampter scannerieaie tie fisst opeping:ppd st openi ng

and wherein t
openi ng: ) Vnee BEASREAERRAEH|AGEANG SpATEIY abSu R0 Rl R dtakigBalh S
open t oa filsediame®ws it Rpoﬂd”daamétbt whiereipelrd firgt dianetagis aaargerrtbetn tdé seenddiamedr a

second di apeter erein the fiyst dianeter. is Iar an the secgond
di anet e‘i‘“déﬁgsetcﬂ‘@/\@é%tﬁﬂlséff‘éﬂ‘é‘tt gn the siggle upiferm Wa'ﬁe Fn%f the H@ﬂt P& m di aret er

of  t heyhdeRthORGR oPehifd I REdiGh et 1@%0&&%1‘%&' tPRE Rk Gp&fisnd di aneter is

connected to the first opening;, and

2. The apparatus of claim 1 wherein said second opening first diameter includes a larger

flared section open to the atmosphere from which said fluid passes.

3. The apparatus of claim 1 wherein said plug is removably attached to a shower pipe.
4. The apparatus of claim 1 wherein said plug is conformed to fit within a shower pipe.
5. The apparatus of claim 1 wherein said plug includes connections for securing said plug to a

shower pipe and connections for securing a shower head to said plug.

6. The apparatus of claim 1 wherein the second opening first diameter is about 4.5 mm and

the second opening second diameter and the diameter of the first opening are about 3.0 mm.

7. The apparatus of claim 2 wherein the larger flared section is angled at about forty-five

degrees and is about five mm in depth.

8. The apparatus of claim 1 wherein the third opening first diameter is about 2.0 mm and the

third opening second diameter is about 1.5 mm.

13



e) wherein said second opening first diameter and the third opening first
dianeter include a larger flared section. 13. The apparatus of claim 12
wherein said cylindrically shaped plug is renovably attached to a shower

pi pe. 1%. Thehezappamtas afclaiin twheneinl@id third bpaningfoktubiameeminclad¢sadhmgenflaréd ne
connected.to the third opening. 15. The apparatus of claim 12 wherein the

| ar ger FF%d sections are angl ed at about forty-five degrees and are about
five mmin depth. 14 16. A nmethod of creating a vacuumventuri with a flow
of liquid, the method including the steps of: a) formng a cylindrically
shaped H-ug Therapparatus pEelaigp@ whergin the lages Hared segtion ds angtpdat abaut Brtydfeeni ng;  b)
| ocatin { I L.ng: | aid cylindrically shaped plug so as to
receive f%lgﬁﬂlrsgfr)ﬁ)ug%%ggﬁl?bne&gﬁ]'fI uid and wherein said first opening is
formed to have a single uniformdianeter; c) connecting the second opening
in said cylindrically shaped plug to said first opening, Wwherein said
second blpeni T anparatys pf ¢laim §fusther weluding ap adachesat linesonnecteddp thathisd ei n t he
first lAgter is larger than the second dianeter and the second di aneter
is the sane®as the single wuniformdianeter of the first opening and wherein
t he second opening second dianeter is connected to the first opening; and
d) locating the third opening in said cylindrically shaped plug, such that
it is oPen tdVRQWM WnHSAPRAREIS COMBIHENE the third opening has a first

di anet er anga(g% g?féﬁ;d?{lqugglﬁg%%ﬁ?ﬁg}?@ avm&(ri)‘f)%rlﬂré%g%ec&fdroﬁnig% ?rgfz; {t‘?]?{d loBerifd; 9€"

t han the se I ameter econ ter 1s'sm an the’singl e
uni f or m di anttke fisf ogehimgflodasdd i gt cylindaiva lyvshepediphug doeastdteceive fleidifrogn second

Chite MERCT E MCRTNTE S oM I RN
¢) the second opening in said cylindrically shaped plug connected to said first opening, said
second opening having a first diameter and a second diameter wherein the first diameter is larger
than the second diameter and the second diameter is the same as the single uniform diameter of the
first opening and wherein the second opening second diameter is connected to the first opening;

d) the third opening located in said cylindrically shaped plug, open to the atmosphere, the
third opening having a first diameter and a second diameter wherein the first diameter is larger
than the second diameter and the second diameter is smaller than the single uniform diameter of
the first opening and wherein the third opening second diameter is connected to the first opening;
and

e) wherein said second opening first diameter and the third opening first diameter include a

larger flared section.

13.  The apparatus of claim 12 wherein said cylindrically shaped plug is removably attached to

a shower pipe.

14, The apparatus of claim 12 further including an attachment line connected to the

third opening.

15.  The apparatus of claim 12 wherein the larger flared sections are angled at about forty-five

degrees and are about five mm in depth.
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opening first dianeter; and f) connecting said cylindrically shaped plug to
a pipe carrying fluid such that said fluid passesthrough said cylindrically
shaped plug fromthe first opening to second opening. 17. The method of

cl ai m 1B. f urA method efrpreatingayvachem seutpri ofithadinvect liquid, she raethed imaledinglthene t o t he
third o enlgg 18. The nmethod of claim 16 wherein the second opening first

di anet e & formed to be about 4.5 nmand the second openi ng second

di anet er anda tfdinisli AERInAFicly shiRdplugStittoPERL BiknHCa §RbABEhening g adipyt 3.0
mm 19. The neth ﬂgof claln§16ﬂ§%£r§|n t he Iggbeﬁ flaredgéectlons are formed

in an 2Wghidgof about forty- five degrees and is about five mmin depth. 20.

A T I R R S S A
the firsurcepefliid@nadivhefedi sﬁ&ﬂﬁttsﬁoﬂéﬁmg@d)ﬁblhe(ﬂioiam sikfle uniform diameter;
¢) connecting the second opening in said cylindrically shaped plug to said first opening,
wherein said second opening has a first diameter and a second diameter and wherein the first
diameter is larger than the second diameter and the second diameter is the same as the single
uniform diameter of the first opening and wherein the second opening second diameter is
connected to the first opening; and
d) locating the third opening in said cylindrically shaped plug, such that it is open to the
atmosphere, wherein the third opening has a first diameter and a second diameter and wherein the
first diameter is larger than the second diameter and the second diameter is smaller than the single
uniform diameter of the first opening and wherein the third opening second diameter is connected
to the first opening;
e) creating a larger flared section in said second opening first diameter and said third
opening first diameter; and
f) connecting said cylindrically shaped plug to a pipe carrying fluid such that said fluid

passesthrough said cylindrically shaped plug from the first opening to second opening.

17.  The method of claim 16 further comprising the step of connecting an attachment line to the

third opening.

18.  The method of claim 16 wherein the second opening first diameter is formed to be about
4.5 mm and the second opening second diameter and the diameter of the first opening are formed

to be about 3.0 mm.

19.  The method of claim 16 wherein the larger flared sections are formed in an angle of about

forty-five degrees and is about five mm in depth.
20.  The method of claim 16 wherein the third opening first diameter is formed to be about 2.0

mm and the third opening second diameter and the diameter of the first opening are formed to be

about 1.5 mm.
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