VACUUWENTURI  APPARATUSAND METHOD FI ELD OF THE
I NVENTI ON This invention relates to a vacuum venturi
wappanst3es and nmet hod. I n particul ar, accordi nBCT/OSNE002891
enbodi nent, the invention relates to a vacuum venturi
apparatus |nclud|n with a first eni ng, a
second ¥ aﬁaﬁﬁﬁ gA@B%FPﬁdQ‘M@WE&&KEDdlfferent
dianEters of these openings in a particular connected
sequence accomodat es the inprovenent which is the
subject of this invention as nore fully described
hereafter. The VEUDONIHEINVENTEONt us and net hod of
the present invention greatly inproves the efficiency
of the flow of water froma shower nozzle and the
i ke. BACKGROUND OF THE | NVENTI ON As evi denced by the
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BACKGROUND OF THE INVENTION

As evidenced by the muitiple 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



that the user does not perceive a significant decrease
in the flow of water. Thus, there is a need in the art
wo 006081399 di ng an i nproved vacuum venturi appaPEl/us20a61002891
nmet hod that includes no noving parts, that enables the
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I NVENTI ON The vacuum venturi apparatus and net hod of
flow meehanipndoaielivenwaterte the Heeraias higbcopigisayra as passible such
enbodi nent, a plug wwth a first opening, a second
that the apendoes nehpereeive a signifieanthdecrébse in tret flow of wader. s
| ocated in the plug so as to receive fluid froma
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di aneter of the first opening. The second openi ng
second dianeter is connected to the first opening. The

third opening is located in the plug and is open to
the at rmspher&UMMARY]QFdTUEdNVTEJ‘I'ﬁma first diameter

and a second dianeter. The first dianmeter is |arger
than the second di aneter and the second dianeter is
smal l er than the single uniformdianmeter of the first

TRBRZicHm Vélftufi Zippertas ahBdnsRoarst tHe pr@setit inviention includes,
connected to the first opening. According to another
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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



di anmeter. According to another aspect, the plug is
renovably attached to a shower pipe. According to a
wo eooblogroaspect, the plug is confornmed to fit BET/HE2906/002891
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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



opening is located in the cylindrically shaped pl ug,
open to the atnosphere, and hasa first dianmeter and a
wG@emomnslizgh aneter. The first diameter is |argerpeTras2onéien2sol

second di aneter and the second dianeter is smaller
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shaped plug is renovably attached to a shower pi pe.
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dianeter is about 4.5 nmm and the second openi ng{ second
shaped plugnis confaimed: todit avithine ashowier pire. f Aceerdig:io anptheraspect,
about 3 mm According to another aspect, the second
the cylindpiealiy'shaped pidgsncludies gennddtions dossedturing theadylindrically
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diameter of the first opening are about 3 mm. According fo 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 angled
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



Accordi ng to anot her enbodi nent of the invention, a
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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
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 formed to be about 2 mm and the third opening second diameter is



According to another aspect, the larger flared section
is formed in an angle of about forty-five degrees and
WO g00al0gn3p9 fi ve mmin depth. Accordi ng to anot heCT/HSPe€002891
of the invention, the third opening first dianeter
includes a larger flared section connecting with the
about 1.9 er second di ameter. Accor di ng to anot her aspect,
the third opening first diameter is forned to be about
2 mmand the third opening second di aneter isabout 1.5
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specific reference to Figure 1, a vacuum venturi

vacuum appturbapsarafussofcthegireseritdnverdiomybodi ment of the
present invention, includes plug 12. Plug 12 incl udes
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fromthe illustration,
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



first dianmeter 20 is larger than second dianeter 22.
According to one aspect of the invention, the second
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single uniformdianeter 24 of first opening 14.
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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



by working in unison to inprove the strength of the
seal across the ballast when the vacuum chanber is
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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.



shaped as well and conformed to fit precisely within a

pi pe 28 such that no fluid escapes around plug 12 and
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first diameter 20 is approximately 4.5 mm Further,
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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



i nvention, the second opening 16 second di aneter 22

and the single uniformdianeter 24 are about 3.0 nm
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descri bed. Additionally, according to one aspect of

i||ustratédTthHHSPnge°dbcPtﬁ*b$ trﬁ%ﬁé% $ER4bh8 2 i Bpproxifatslp fioedm.
openi'ng 16 an t

the third opening 18 are angled a
. about, forty:fi ' .

pasin, 80 S ¥ BEPLS o Fcb b4 ST Ui s e

mm Again, a varj et f apgl es. and d hs_ar o
presentRYQIHIRNRR ORNAS M@R@%@&QS@PS@@B?@@% st yainaipgc:

so long as the relative dinmensions and |logcations are

Refering new to Rigwerd, ng padial sidersyjaway yiew OEQP?’E si de

cutaway view of another enbodi nent of the vacuum
embodivenit of thel Gacfurh venfurie$® of thenpresenbinvestien iscliselesed.
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



According to this enbodi nent, plug 12 includes
connection 34 and connection 36. Connection 34,

wW@ewonshi3ny t o one aspect, is a set of external PETUERNE002891
and connection 36 is a set of internal threads.

Accord| ngly, where pe h ernal threa
above and GrpYidingd#merening tgeorrﬁ W@W‘tﬁﬁf’ @9?%"'!]9 %‘E may be
attach plug 12 to the end of pipe 28. Thereafter
by mearshaivgarinestions 8¢ andban36 hyvhich vacusmyantusi 1 @golmgew
use of the connection 34 external threads. Cbviousl
relation @4t piise 26¢ tHaweverdvis kacoomplishérb rarwiet inplate, ¢he flow of fluid 30
useful for connecting vacuum venturi apparatus 10 of

is in thetd‘}%cﬁéﬁéffﬂirebﬂbf?@ﬁrb\ﬂmza%% ifitted siei that fidid 30nsasses(fist
e present inventi on I'n operation, vacuum venturi

into flrst%ﬁa%?ﬁr?gaﬁ HB{ 3%‘3 |ﬁ§e| &%ﬁiﬁ‘lﬁ‘ Ef\if@r'ih Wiatrﬁbtéf pa 8§ce

acl ug 12 internall

chosen“ggﬁ.%ﬁf%eegis LB B eﬁ@ﬁ@ﬁﬁ?ﬁfﬁﬁéfﬁ}‘b%"%ﬂ% g

may be by neans of connectl?ns 34 and/or, 36 b
dlametevedmwve@hesen,ltbeucaa@%ﬁ!&i st oRaning 44 dpes VﬁB/ 'E@"Y

However it is acconplished, once in place, the flow of
plug 12 Bsshdweanitbe ffigutese As the fliidrBlpassesdpta st epedngds, as

illustrated, such that fluid 30 passes first into

Applicat lzs dsteanined that aflSmall slog efivager] i thesnatuss obapproximately
uni form di aneter 24, once chosen. That is, different

.001ml, geéﬁel%rd?‘ﬁ)fmﬁﬁoﬁéhlhb 14 tThib igcts a9 Bgstinner it yets theventuri

eters, yet once chosen, the dianeter of Tirst
' t A n
et (I8P, 055 AL KRG HEL UL PoRGrpoR et appo
4, App), - flet er m
e e ¥ Lo Bgiw L e
fromthjrd openi n IS acts asa rime ﬁ égreﬁ1
second openipgnttr Thisrbaliaet ﬁﬁﬂ@tt?b?ﬁ Rigce Apgf é{s undfedths of
determ ned that this phenonmenon wil I not happen un| ess
seconds,fendsformsaa vacUuraseabfighidichink twfehevasudnt 6aldg nei fogmned
opening 14 and the exit at
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

11



second opening 16. This ballast effect takes place
i nst ant aneously, in hundredths of seconds, and forns a
wo amensn3geal right behind it. If the vacuum seedT/US200€002891

formed i nmedi ately behind it, the creation of the
venturi effect copdition fails and vvater | eaves

fluid 30 penitsEneray §owneee fyIPlicANt ke determinersthab h%a%m venturi 10
atmosphere. It is by nmeans of the conbination of the

of the prasest indeatien pulls 20 extrénely skiong +2f:6 dechasdHE efiacoum 22
and 23 that the vacuum seal is created by neans of

pressuréh Thig isainheptd-ofiin thedadustenusihg enhhaa floivingsiréamtof fluid 30,
effect. That is to say, the ballast effect is created

e.g. watlV, ddWeCHERhy @bu.% t@fprbbﬁcéﬁ%w@ﬁ éﬁh%ﬁ’ﬁ@&iﬂﬁb MPdviGusly
conbi nat1on of large and di aneters ce the

the greaf ST AlfdiicBht ‘*’%I‘f&fZT {°|° '53'%??? wada 29 d.r% h’ﬁ'ué‘ eBHRSS s
represef 7 ot Juan ETILE Petsaftngients I B ity SireRplhane

of the running streamoffluid 30 as jts sour ce.
venturi. Apytherais HaBSatasARewniaaR incressr hm e HEdey B0 of
the present invention pulls an extrenely strong -26.6
Applicanttechpsaratsodf alzoul eighiees percant Tihis efficienicy hag-hefeni n
the industry using only a flowng streamof fluid 30,
measuréd by Almiheant I applying @ sthndaed test of mavinglwateravohame against
of this magnl tude. Previously the greatest pressure

time and\PRe4<tAin eﬁl@hS g?? nSihGRL tn ¥am, ApPgéant% pregBRsinkEntion

his rep ese re than twenty ur percent

offers a?ﬁxﬁgﬁx@?&ol{e %d\/gﬁta%elf\ Gén‘?gﬁct F tRE afé’ae of \‘R/B{éirdonservlatlon

I'rect O an 1 ncrease

t he .eff.icienc ant S.a atus of about

as a resy t'@éﬂc’@@?@éﬁﬁ\éw '§" ‘f‘?@%‘%ﬁg‘ga‘{m been measured by
Applicant by applying a standard test of noving water
vol ume against tine and neasuring it in gallons per
mnute. In sum Applicant's present invention
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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of fers a consi derabl e advantage in inprovenent in the
area of water conservation as a result of its
w0 psestsed strength in its venturi effect. By BelyUS$006/002891
further illustration of the effectiveness of the
venturi effect of the present invention, attachnent
What is dlaimed38 (shown in dotted lines) may be attached to
third opening 18. When attached, attachnent |ine 38
creates a suction on the end of the attachment |ine
opposite not connected to third opening 18 (not
]Wg hpon at a renote di stance from
1.Avac®2¥?¥}%&%gg%é%%fﬁig§ atlﬁé)'s claimed is: 1. A vacuum
venturi a rat ys_conpri sing: . I AM i rst
abpen?ﬂb‘,g‘gﬁ@@%ﬁ&p%u iarﬁﬁc%{gjunpwia?l ldg%l\g}naﬁbn?n ) the
first opening located in said plug so, as,to.receive
b} | U thet bishoreninaperiecin spidRTEe sEatiorpeett THL foRY? FoRbss of
a single uniformdianeter; c) the second opening in
sai d flaidigid firshepdni hayimea single nsifompdiameter; sai d second
openi ng having a first dianeter and a second di aneter
er gj ehitlg iflls# confiedtéd @ahid fetopdhngs exid setond
cg?angl%‘{;sr&%&r:dd% he s}gcog?‘ggly ameter is the saﬂma agg t he
singl e uni{or.m di ' : |
QPRUINg &a\gg% g glgﬁgﬁa%ﬁeté’xf anl t&%eéddfdgalﬁatﬁ&%fii&gﬁﬂﬁe first

wher peni ng secon amet er

connected to_the first opening;  and t he ird .
open idi*?gnfft%fcléif’é@riﬂi*ﬁns%ﬁe geqond &“‘%53159@ g gget %?80‘5{ %ﬁ@ﬁﬁé fsghe
the third opening having a first dianeter and a second
di ametmme asttersiighe iiforfni digmeigr offthe Sirstiopening ged whergh the e
second di aneter and the second dianeter is smaller

t han gthshddpesing seddinfl diimelédsesercted té the firstropeningeanidng
and wherein the third opening second dianeter is

(ﬁ onnegl ﬁ&rdto%eﬁilﬂg 18datedlin 928 'f)'h{gg 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.

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.

13



2. The apparatus of claim 1l wherein said second
opening first dianeter includes a |arger flared
WG ewbiogns9open to the at nosphere from whi ch sai BICT/U82006/002891

passes. 3. The apparatus of claimlwherein said plug

Is renovably attached to a shower pipe. 4. The .
5. The apppiptusaf clainf] wheseimsaidiiysingludss epngectipns forssrurgie i plge to a

fit within a shower pipe.5. The apparatus of claim1l
shower pifeaindiconssetiongfou geduring adbeweardwadtr saghplugor securing

said plug to a shower pipe and connections for

securing a shower head to said plug. 6. The apparatus

of claim1l wherein the second opening first dianeter

o o9, Pt 5o SO ST O o
o scoreioeporSEREn S e U SRS e SO g

and is about five nmin depth. 8. The apparatus of
claim1l wherein the third opening first dianeter is
about 2.0 mmand the third openi ng second di aneter is
7. The afafiths J Raifi2 wlerell e fpgaTRiddsseofiorcisangbed atditenefortysfaved
third opening first dianmeter includes a larger flared
Sect | 3 aratus of claim9 wherein the
degreesqn?r%g?&lftlfégggggrgg ion is angled at about forty-five
degrees and is about five mMmin depth. 11. The
apparatus of claim1 further including an attachnent
l'ine connected to the third opening. 12. A yacuu
8. The appewatus of daprl shersinbahirdopegingfrstdianetenHaoeu| %-@lnm and the
shaped plug with a first opening, a second opening and
third opehifid¥econddiemerg idnbothes imst opening | ocated in said
cylindrically shaped plug so as to receive fluid from
a source of fluid said first opening having a single
uni form di anet er; |

9. The apparatus of claim 1 wherein said third opening first diameter includes a larger flared

section.

10. The appatatus of claim 9 wherein the larger flared section is angled at about forty-five

degrees and is about five mm in depth.

11. The apparatus of claim 1 further including an attachment line connected to the third

opening.

12.A vacuum venturi apparatus comprising:

a) a cylindrically shaped plug with a first opening, a second opening and a third

opening;
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c) the second opening in said cylindrically shaped

pl ug connected to said first opening, said second
woep@niosigohavi ng a first dianeter and a second PUEDE1006/002891

wherein the first dianeter is |arger than the second

di-aneter and the second dianeter is the sane as the .
bei ngthe firsti dponimg docatedtin said ey limdsichlly shaped pliigrsg ag ereceive fluid

wherei n the second openi ng second di aneter is

conngei@fsdusee dTIid 544 fie eFemg haling dsingleiunifonp disinreter;

| ocated in said cylindrically shaped plug, open to the
t o A , ! £ : -

B SRAZEdh frgfink T la S oR B ot O s
| arger than the second dianeter t he co .

A BPATY, S 67T OPPHAR P YIBE SR Ry Bt s cdfiameter
of the first opening and wherein the third opening
secondersimihetiast diameionia dargadhamthe gecopd Idéﬂm"é??eﬁﬁ‘aﬁ]g? segopf

e) wherein said second opening first dianeter and the
t hi r disapeaiithelsiuns ts theaineeumniform disteetar ofthg first openingland
section. 13. The apparatus of claim 12 wherein said

cyli Qikle iRk Y8tohd di@kBIadtonnatteacha first opening;
shom%%%e%gge%i%?ﬁ% a%par atus of claim 12 further *®

{ ncl ydi an attachment I ng. '
dhpanieghitg 3perghe RENTT wid O3y BPARFIHBfed Puf Mpeh 1 1R

| arger flared sectjons, are angled at about forty-five
degr kmospherecihe HBLARCHINANE A FrSURmAEt 810 Soraid drmsfor
creating a vacuumventuri with a flow of liquid, the

net havheraie thedirstylisthetes sdagerthan e stesmdidiameter and the second
cylindrically shaped plug with a first opening, a
SeCOoRFhnR& s B8alidhan the single uniform diameter of the first opening and

wherein the third opening second diameter is connected to the first opening;

and

€) 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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a third opening; b) locating the first opening in said
cylindrically shaped plug so as to receive fluid from

w@a2®on81329 of fluid and wherein said first openP@mUER06/002891
formed to have a single uniformdianeter; c)

connecting the second opening in_said | indri.call.
16. A megtvdypd dreatinga vacusis vientri gvith ﬂ%@mﬂﬁéﬁépﬁﬁ§@ﬂﬂagéﬁgﬂﬁ
opening has a first dianeter and a second di aneter and
steps of: Wherein the first diameter is larger than the second
di anmeter and the second dianeter is the sane as the

aa/ih NgkGuiigl { ORI ANESBpedhlul Methid firgf otiniip, Bgecdnd opening and
erel n the 'second “opehi ng Second di aneter is
connect.ed to.the first opening; and d) l|locating the

t hi r "IFERHY S n said cylindrically shaped plug, such
that it is _open to the atnpo er erein the thi
bd penilosgtingithe {irst qpgping in, paid %ﬁﬁgﬁ'ﬁg@' %@%‘ﬁﬂl‘lg P %{oellre E%‘r’}%

wherein the first dianmeter is larger than the_second
di amgiuit frand soheeof foitend; winseis saiddirstapeniag it fosmed fphave a
single uniformdianeter of the first opening and

V\hergjn%letlhﬁfohﬁidign&agni ng second dianeter is connected
to the first opening; e) creating a larger flared

c? ﬁﬂ lgglgrbe'gﬁ{lé gﬂe?slef?og}(ﬂc%gglﬁg 5418 cfflh{cﬁ)cal‘ijy SEptEplughs saﬁ% ifiekt

. . ter; and connecting sai
cuch opmpbomaon PR gepadduetog it SR Bipigtinl atecbnd |
openidugeaiat areherein NSRSt GismeeR1s G EPURER AR Cemiptdiampigr and
the step of connecting an attachnment line to
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
) connecting said cylindrically shaped plug to a pipe carrying fluid such that said

fluid passes through said cylindrically shaped plug from the first opening to

second opening.
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the third opening. 18. The nethod of claim 16 wherein

the second opening first dianmeter is fornmed to be
wW@bwmansw9d nmm and t he second openi ng second di BOEUS2006/002891

and the diameter of the first opening are fornmed to be

The peth d of ¢laim 16 whe e n t
17. The m%tga‘iibf R LRt (ORI SSOF SieRe cpRRCeSHnG AL el
_ forty-five degrees and is about five nmin depth. 20.

the third Fpenim@t hod of claim 16 wherein the third opening first
diameter is fornmed to be about 2.0 mmand the third
openi ng second di aneter and the dianeter of the first
opening are formed to be about 1.5 mm

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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