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(57) Abstract: A vacuum venture apparatus (10) includes a plug (12) with a first opening (14), a second opening (16) and a third

v Opening (18). The first opening (14) is located in the plug (12) so as to receive fluid (30) from a source of fluid and the first opening
@@ (14) has a single uniform diameter (24). The second opening (16) in the plug (12) is connected to the first opening (14) and the second
g opening (16) has a first diameter (20) and a second diameter (22)and the first diameter (20) is larger than the second diameter (22)
\& and the second diameter (22) is the same as the single uniform diameter 24) of the first opening (14). Further, the second opening
& (16) second diameter (22) is connected to the first opening (14). The third opening (18) is located in the plug (12) and is open to the

atmosphere. The third opening (18) has a first diameter (20) and a second diameter(22) and the first diameter (20) is larger than the

second diameter (22) and the second diameter (22) is smaller than the single uniform diameter (24) of the first opening (14). Further,
O the third opening (18) second diameter (22) is connected to the first opening (14). Further, the third opening (18) may or may not
g have an attachment (38) for the purpose of directing a vacuum line to a reservoir.
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VACUUM VENTURI APPARATUS AND METHOD
FIELD OF THE INVENTION

This invention relates to a vacuum venturi apparatus and method. In
particular, according to one embodiment, the invention relates to a vacuum venturi
apparatus including a plug with a first opening, a second opening and a third
opening. Multiple different diameters of these openings‘ in a particular connected
sequence accommodates the improvement which is the subject of this invention as
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 mulitiple 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



WO 2006/081399 PCT/US2006/002891

determined that additional improvements are needed. It is desirable, still, for the low
flow mechanism to deliver water to the user at as high a pressure as possible such
that the user does not perceive a significant decrease in the flow of water.

Thus, there is a need in the art for providing an improved vacuum venturi
apparatus and method that includes no moving parts, that enables the use of

existing showerheads, and which provides a useful, powerful venturi effect.

SUMMARY OF THE INVENTION

The vacuum venturi apparatus and 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
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fluid passes. 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 plug is removably attached to a shower
pipe. According to a further aspect, the plug is conformed to fit within 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 shower head to the plug.

According to another aspect 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
larger flared section of the second opening is angled at about forty-five degrees and
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
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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.
The second opening first diameter includes a large flared section, open to the
atmosphere, through which the fluid passes.

According to another aspect of this invention, the cylindrically shaped plug is
removably attached to a shower pipe. According to another aspect, the cylindrically
shaped plug is conformed to fit within a shower pipe. According to another aspect,
the cylindrically shaped plug includes connections for securing the cylindrically
shaped plug to a shower pipe and connections for securing a showerhead to the
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 angied 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
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the first opening in the cylindrically shaped plug so as to receive fluid from a source
of fluid. The first opening is formed to have a single uniform diameter. Connecting
the second opening in the cylindrically shaped plug 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. Locating the third opening in the cylindrically shaped
plug such that it is open to the atmosphere. The third opening has 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. 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
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
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about 1.5 mm.

DESCRIPTION OF THE DRAWINGS

Other objects, features and advantages of the present invention will become
more fully apparent from the following detailed description of the preferred
embodiments, the appended claims in the accompanying drawings in which:

FIGURE 1 is a partial sectional view of a preferred embodiment of the
vacuum venturi apparatus of the present invention; and

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
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diameter 21 and a second diameter 23. The third opening 18 first diameter 21 is,
again, larger than second diameter 23. According to the invention, second diameter
21 is always smaller than diameter 24 of first opening 14. The second diameter 23 of
the third opening is connected to first opening 14 which has a single uniform
diameter 24 as illustrated. As used herein, the term “opening” includes the length of
the opening in plug 12, as illustrated, and is not just limited to the beginning of the
opening. The openings 14, 16, and 18 have a length and, according to the invention,
openings 16 and 18 have a length with at least two different diameters while first
opening 14 has a single, uniform diameter. It should be understood that by “single,
uniform diameter” it is meant that once chosen the diameter of first opening 14 does
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
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straight-line entrance and exit across both portals. This results in a measurable
increase in vacuum strength in mm HG, as discussed hereafter, across the air intake
opening, third opening 18. This increase directly affects both the loading of oxygen
molecules into the moving stream of water, while providing a boost to the linear
acceleration of the moving stream of water as well. The most profound affect
achieved is the measurable increase in the efficiency of moving less water (due to
an 8:1 stochiometric ratio of loading incoming atmospheric O2:H20 given the
increased vacuum pull), in addition to more force of delivery (g-cm/sec2). This is a
direct result of the configuration of the vacuum venturi apparatus 10 as shown and
disclosed herein including flared sections 26 at the air entry opening 18 and water
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.
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Figure 1 also illustrates that third opening 18 is open directly to the
atmosphere. In the case where plug 12 is inserted within pipe 28, an opening in pipe
28 must be provided to correspond with the third opening 18 in order to provide for -
the opening to the atmosphere as required by the invention.

As also illustrated, pipe 28 may extend beyond the length of plug 12 and
second opening 16. In some cases a shower head (not shown) may be attached to
pipe 28 beyond second opening 16 as may suit the purposes of the user. In any
event, second opening 16 with or without the flared section 26, is the opening from
which fluid 30 passes as it passes through plug 12 in the direction of direction arrow
32 as previously discussed. As such, then, fluid 30 enters first opening 14 passing
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
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hereafter. In any event, variations of these particular diameters are accommodated
within the scope of the present invention so long as the arrangement as discussed
and disciosed herein and by way of the figures is maintained such that the second
opening 16 first diameter 20 is larger than the second opening 16 second diameter
22 and the third opening 18 first diameter 21 is larger than the third opening 18
second diameter 23 and second diameter 23 is smaller than the diameter of first
opening 14. and the connections of the openings are as described. Additionally,
according to one aspect of the invention, the flared sections 26 of the second
opening 16 and the third opening 18 are angled at about forty-five degrees as
illustrated. Further the depth of the flared sections 26 is approximately five mm.
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
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above and providing an opening to correspond with the third opening 18 or it may be
by means of connections 34 and/or 36 by which vacuum venturi 10 is placed in
relation with pipe 28. However it is accomplished, once in place, the flow of fluid 30
is in the direction of direction arrow 32, as illustrated, such that fluid 30 passes first
into first opening 14. First opening 14 has a single uniform diameter 24, once
chosen. That is, different plugs 12 may be built with first opening of various
diameters, yet once chosen, the diameter of first opening 12 does not vary in any
plug 12 as shown in the figures. As the fluid 30 passes into first opening 14,
Applicant has determined that a small slug of water, in the nature of approximately
.001ml, escapes from third opening 18. This acts as a primer that gets the venturi
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

11
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fluid 30 as its energy source. Applicant has determined that the vacuum venturi 10
of the present invention pulls an extremely strong -26.6 inches HG of vacuum
pressure. This is unheard-of in the industry using only a flowing stream of fluid 30,
e.g. water, as the energy source to produce a vacuum of this magnitude. Previously
the greatest pressure Applicant was able to create was a -21.4 inches HG. This
represents a more than twenty-four percent increase in the overall strength of the
venturi. Further, this translates directly into an increase in the efficiency by
Applicant's apparatus of about eighteen percent. This efficiency has been
measured by Applicant by applying a standard test of moving water volume against
time and measuring it in gallons per minute. In sum, Applicant's present invention
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.

12
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What is claimed is:

1. A vacuum venturi apparatus comprising:

a) a plug with a first opening, a second opening and a third opening;

b) the first opening located in said plug so as to receive fluid from a source of
fluid said first opening having a single uniform diameter;

c) the second opening in said 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; and

d) the third opening located in said 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.

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



WO 2006/081399 PCT/US2006/002891

5. The apparatus of claim 1 wherein said plug includes connections for securing said plugto 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 whetein 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.
9, The apparatus of claim 1 wherein said third opening first diameter includes a larger flared

section.

10. The apparatus 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;

14
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b)

d)

a shower pipe.

opening.

the first opening located in said cylindrically shaped plug so as to receive fluid
from a source of fluid said first opening having a single uniform diameter;

the second opening in said cyiindrically 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;
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

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

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

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.

15
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16. A method of creating a vacuum venturi with a flow of liquid, the method including the

steps of:

a)

b)

d)

forming a cylindrically shaped plug with a first opening, a second opening and
a third opening;

locating the first opening in said cylindrically shaped plug so as to receive
fluid from a source of fluid and wherein said first opening is formed to have a
single 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

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;

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.

16
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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.

17
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