(12) PATENT (11) Application No. AU 199715763 B2
(19) AUSTRALIAN PATENT OFFICE (10) Patent No. 717792

(54)
(51)
(21)

(87)

(30)
(31)

(43)
(43)
(44)

(71)
(72)
(74)

(56)

Title
Mix head eductor

International Patent Classification(s)

BO1F 005/04 BO1F 005/08
BO1F 005/00
Application No: 199715763 (22)  Application Date: 1997.01.17

WIPO No: WO097/26074

Priority Data

Number (32) Date (33) Country
08/588802 1996.01.19 uUs
Publication Date : 1997.08.11

Publication Journal Date : 1997.10.02
Accepted Journal Date :  2000.03.30

Applicant(s)
S.C. Johnson Commercial Markets, Inc.

Inventor(s)
Michael J. Greaney

Agent/Attorney
SPRUSON and FERGUSON,GPO Box 3898,SYDNEY NSW 2001

Related Art
DE 9306595
GB 881320




Get

bohe

.| opl
' AOJP DATE 02/10/97 PCT NUMBER PCT/U597/00445

(51) Interl;aiiotiai Patent Classiﬁcatibn 6 -:

DATE 11/08/97 APPLN. ID

INTE

\

BO1F 5/04, 5/00, 5/08

(43) International Publication Date:

ssresrar (M ERIRA II e
AU9715763
an International Pubhcat;{):Nm;nber WO 9726074

24 July 1997 (24.07.97)

(21) International Application Number: PCT/US97/0044S

(22) International Filing Date: 17 January 1997 (17.01.97)

(30) Priority Data:

08/588,802 19 January 1996 (19.01.96) us

(21)-Applicant:—S.C. JQHNSON_ & SONING—{USAFIS—525—

(72) Inventor: GREANEY, Michael, J.; 20511 Glendwood Drive,
Castro Valley, CA 94552 (US).

(74) Agents: RAKOCZY, Richard, E. et al.; S.C. Johnson & Son,

Inc., Patent Section, 1525 Howe Street, Racine, WI 53403-
2236 (US).

(77) S.c.
/77/;'/?/«570‘, Zrc .
3,0 /674 S/ree”

SAorFevant I S3,77- C%02
(//7/‘//(-/ J?éx/t.r of [Yrnrersca

So NSO Co mmgﬂoﬁj

(81) Designated States: AU, BR, CA, CN, JP, KR, MX, NZ, SG,
European patent (AT, BE, CH, DE, DK, ES, FI, FR, GB,
GR, [E, IT, LU, MC, NL, PT, SE).

Published
With international search report.
Before the expiration of the time limit for amending the
claims and to be republished in the event of the receipt of

o amendments.

VA

(54) Title: MIX HEAD EDUCTOR
(57) Abstract

An eductor apparatus (20) includes a fluid inlet port (30) which
directs fluid through an air gap (32) to an eductor (42). A rib (38)
deflects any fluid which bounces off of the eductor (42) so that the
fluid is retarded from exiting through an air gap port (34). The
eductor (42) is of a one-piece construction having a specially designed
inlet port (44) and exterior surface (116) thereabout in order to ensure
attached flow and thereby reduce the amount of fluid which bounces
off the exterior surface (116) and which is directed back upstream
toward the air gap port (34).
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MIX HEAD EDUCTOR

Technical Field
The present invention is directed towards a mix head eductor for mixing

concentrated chemicals using preferably water from a public water supply and for
dispensing said mixture.

Background Art

For purposes of making the public water supply safe, cities, municipalities,
and states have strict codes and standards which must be applied when there is a
direct hookup of a device to the public water supply. Such codes and standards
apply whether the hookup is for, by way of example, a dishwasher or a clothes
washer, as well as for a device that dispenses chemicals. The codes ensure that
any device that is hooked up to the public water supply will not in any way
contaminate the public water supply by drawing, siphoning or allowing back flow of
any contaminants such as soap from the dishwasher or clothes washer, or
chemicals such as disinfectants and cleaners from dispensing devices. Further,
these public entities wish to be able to inspect such devices to ensure that these
devices cannot become clogged, or blocked, or in any way rendered ineffective.

In order to satisfy such codes, and by way of example only, a series of air
gap devices have been developed to ensure that only air and not potentially toxic
chemicals can be drawn into the public water supply. One particular application of
such an air gap device is for the mixing and dispensing of concentrated
chemicals in the nature of concentrated liquid cleaners and disinfectants. It is
more efficient to produce, distribute and sell concentrated cleaners and
disinfectants and then have such chemicals accurately diluted at the job site, than
to manufacture, distribute and sell such chemicals at much lower direct application
concentrations.

Accordingly, there needs to be a device which will both accurately dilute the
concentrated chemicals and at the same time prevent any contamination of the
water source through back flow or siphoning. To be used generally over the

broad range of application for cleaning and disinfecting chemicals, the mixing
SUBSTITUTE SHEET (RULE 26)
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- device needs to be relatively easy and inexpensive to manufacture, inspect and

install. It must be compatible with public water systems and provide the
necessary air gap as well as a concentrated chemical mixer which is sufficiently
accurate to repeatedly provide, over a long life cycle, the needed dilution rate
s appropriate for the cleaning or disinfecting task. As fluid flow is highly influenced
by dimensions, contours and smoothness, and such fluid flow cah influence the

mix ratio or dilution rate, such a device must sustain repeated usage without

changes in such features.




It is the object of the present invention to substantially overcome or at least

ameliorate one or more of the prior art disadvantages.

Summary of the Invention
The present invention provides an eductor apparatus comprising;:
5 an eductor housing;
a fluid inlet port;
an air gap consisting of an air gap port and a bore in the housing communicating
with said air gap port, said bore and air gap port being free from obstructions, said air gap
located down stream of said fluid inlet port;
10 a one-piece eductor located down stream of said air gap, the eductor being of
separate construction from the rest of the eductor apparatus; .
a rib extending from the housing and located below the air gap port so that said
air gap port is unobstructed by said rib, and said rib located between the air gap and the

eductor, said rib having a major dimension and a minor dimension that is smaller than the

major dimension, which major dimension extends along a direction of flow from the fluid
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inlet port through the bore of the air gap and to the eductor;

said eductor includes an eductor body which has an exterior surface comprising a

leading portion and a trailing portion;

said eductor including a first inlet port located in said leading portion;
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20 said eductor including a first outlet port located in said trailing portion;
. said leading portion comprising an annular rounded surface extending
continuously and outwardly from the inlet port to the trailing portion;

a first channel defined in said eductor body which communicates said first inlet

port to said first outlet port;
25 said eductor including a support arm, which support arm extends at an angle

from said eductor body;

L ]
o000 oo

said eductor including a second inlet port;
said second inlet port defined in said support arm;
a second channel defined in said support arm and which second channel
30 communicates said second inlet port with said first channel;
a second support arm which is disposed in a direction opposite to said support
arm,
"wherein said first channel defines a primary fluid flow path, and a secondary

fluid flow path is defined between the eductor body and the eductor housing; and
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wherein said rib is positioned relative to said first inlet port of said eductor in
order to permit fluid to flow from said fluid inlet port both into said first inlet port of
eductor and over the exterior surface of the leading portion of said eductor.

Preferably, said rib is entirely parallel to the direction of fluid flow from the fluid
inlet port through the air gap and to the eductor.

Preferably, said rib is at least in part planar.

Alternatively, said rib is at least in part planar and at least in part semicylindrical

Preferably, said semicylindrical part of said rib is located about a stream of fluid
which can flow from the fluid inlet port through the air gap and to the eductor.

Preferably, the apparatus further includes

a second rib located adjacent to said rib; and

wherein a stream of fluid, flowing from the fluid inlet port to said eductor, passes
between said rib and second rib.

' Preferably, said air gap includes a second air gap port, which said second air gap
port is located opposite to said air gap port; and

a second rib, said second rib located opposite to said rib.

Preferably, said rib and said second rib are planar and substantially parallel to
each other.

Preferably, said rib has a first cylindrical portion and said second rib has a
second cylindrical portion, and wherein said first cylindrical portion faces and is concave
toward the second cylindrical portion, and wherein said second cylindrical portion faces
and is concave toward the first cylindrical portion such that said first and second
cylindrical portions define a cylindrical space therebetween. '

Preferably, said fluid inlet port is champagne-glass shaped in order to promote
collimated flow.

Alternatively, said rib has a semicylindrical part with a first wing wall and a
second wing wall extending therefrom in order to support the semicylindrical part.A

Preferably, at least one of said first and second wing walls is about perpendicular
to the semicylindrical part.

Alternatively, said rib is at least in part semicylindrical.

Preferably, said exterior surface adjacent to said eductor inlet port is shaped such
that the exterior surface enhances attached fluid flow over said eductor.

Preferably, said exterior surface is comprised of a compound surface, a first
rounded surface described by a first radius and a second rounded surface described by a

second radius; and

[RALIBLL]09093.doc:vjp
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said first rounded surface contacts said eductor inlet port and said second
rounded surface contacts said first rounded surface.
Preferably, said first radius is smaller that said second radius.
Preferably, said first rounded surface meets the eductor inlet port tangentially.
Preferably, said eductor has an inwardly tapered channel communicating with
the eductor inlet port.
Preferably, the eductor apparatus further includes:
a first fin extending from said support arm toward said trailing portion of said
eductor body and connected to said eductor body; and
a second fin extending from said second support arm toward said trailing portion
of said eductor body and connected to said eductor body.
Preferably, the eductor apparatus further includes:
a third inlet port;
said third inlet port defined in said second support arm; and
a third channel defined in the second support arm, which third channel

communicates said third inlet port with said first channel.
Preferably, said second channel has a first diameter and the third channel has a

second diameter;

and wherein the first diameter is different from the second diameter.

Preferably, said eductor is T-shaped (1) so that it can be conveniently assembled
into the eductor apparatus and (2) so that a ratio of concentrated fluid to diluting fluid

which pass through the eductor can be selected through the selection of an appropriate

eductor.
Preferably, said eductor is of said one-piece construction (1) so that it can be

conveniently assembled into the eductor apparatus and (2) so that a ratio of concentrated
fluid to diluting fluid can be selected through the selection of an appropriate eductor.

Preferably, said support arm, said second support arm, and said eductor body are

provided in a T-shaped configuration.

. [RALIBLL)09093.doc:vjp
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Brief Description of the Drawings

Figure 1 is a perspective view of the mix head eductor of the invention.

Figure 2 is a perspective view of the mix head eductor of the invention
somewhat rotated from that of Figure 1.

Figure 3 depicts a full length perspective cross-sectional view of the mix
head eductor of Figure 2 along line 3-3.

Figure 4 depicts a cross-sectional view of the mix head eductor along the
line 4-4 in Figure 2 and showing the ribs.

Figure 5 is a view similar to Figure 4 with a different rib design.

Figure 6 is a view similar to Figure 4 with yet a different rib design.

Figure 7a is an elevation view of the eductor of the invention.

Figure 7b is a left side view of the eductor of Figure 7a.

Figure 7c is a right side view of the eductor of Figure 7a.

Figure 7d is a top view of the eductor of Figure 7a.

Figure 7e is a cross-sectional view of the eductor along the line 7e-7e of
Figure 7b. '

Figure 7f is a cross-sectional view of the eductor along the line 7f-7f of
Figure 7d.

Figure 8 is an enlarged cross-sectional view of the preferred eductor inlet
port of the invention.

Figure 9 depicts an alternate embodiment of the mix head eductor with a
single air gap port.

Figure 10 depicts a cross-sectional view of the embodiment of Figure 9

rotated about 90 about the longitudinal axis of the embodiment of Figure 9.

Best Mode For Carrying Out the Invention
With reference to the figures and in particular Figs. 1 and 2, the preferred
embodiment of the mix head eductor of the invention is depicted and identified by
the number 20. Mix head eductor 20 includes a body 22 which has an upper
substantially cylindrical portion 24, a conical portion 26 extending therefrom, and a
lower cylindrical portion 28. Cylindrical portion 24 extends to line 25 where conical

portion 26 begins, and conical portion 26 extends to line 27 where cylindrical

SUBSTITUTE SHEET (RULE 26)
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_portion 28 begins. Reviewing Figs. 1, 2 and 3, the mix head eductor 20 includes a fluid
inlet port 30 which is adapted to be connected to, for example, a public water source.
Downstream of ﬂuids inlet port 30 is an air gap 32 which prevents fluid back flow or

) siphoning into the public water source. Air gap 32 includes first and second air gap ports
s 34 and 36. Down stream of the air gap 32 are first and second ribs 38, 40, which assist in
préventing fluid from exiting the air gap 32, as will be described more fully hereinbelow.
Following the ribs is the eductor 42 of the invention. Eductor 42 includes a first eductor
fluid inlet port 44 which receives a stream of water from, for example, the public water
supply and a second eductor fluid inlet port 46 which is adapted to be connected to a
10  source of cohcentrated chemicals such as concentrated liquid cleaners or disinfectants.
Eductor 42 further includes a first stage diffuser 47 and a first eductor fluid outlet port 48
which is located at the end of the first stage diffuser 47. Fluid outlet port 48
communicates with a second stage diffuser tube 50. Diffuser tube 50 includes diffuser pin
52 which ensures that first stage diffuser 47 and second stage diffuser tube 50 are filled
15 with and rhix fhe concentrated chemical provided through the eductor fluid inlet port 46

and the water pfovided through a first eductor fluid inlet port 44. This mixture exits

§ 2 . through the diffuser tube outlet 54. '
:. , ” A fuller discussion about the above features of the preferred mix head eductor 20
. §.§.::- , | of the invention is now set out. |
| K sl 20 ' Preferably the fluid inlet port 30 is inwardly 'sloping with a champagne-glass
shape, as is known to one of ordinary skill in thé art, in order to create a smooth
‘ ::::,- s collimated stream of fluid which is directed downwardly through the air gap 32. In a

preferred embodiment, the air gap 32 is vov.er an inch (2.54 cm) in length and includes the
above-indicated first and second air gap ports 34, 36 which air gap port 34, 36 each span

25 preferably a 90° circumferential arc for a total of about 180° of air gap openings. As can

be seen in the embodiment of FIGS. 9 and 10, the air gap can alternatively be comprised

L ]
L ]
o00e oo

of a single air gap port 142 which describes a circumferential arc of 180°.

The first and second ribs 38, 40 are located immediately downstream of the air

. gap 32. Each of said ribs 38, 40 has (1) a major dimension such as major dimension 41 of
30 rib 40 which extends along the direction 60 of flow of fluid from said fluid inlet port to
said eductof, and (2) a minor dimension 63 which is smaller than the major dimension

and which is the embodiment of FIG. 3 extends across the direction 60. In the preferred
embodiment, the first and second ribs 38, 40 includes semicylindrical portions 56, 58

(FIG. 4), respectively. These semicylindrical

[RALIBLL]09093.doc:vjp
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- portions 56, 58 are designed to be spaced from and partially surround the stream

of fluid from the fluid inlet port 30 along the direction of flow 60 of the stream of
diluting fluid. The semi-cylindrical part 56 of first rib 38 is designed to prevent fluid
from exiting the first air gap port 34. Similarly the second semi-cylindrical part 58
of the second rib 40 is designed to prevent fluid from exiting the second air gap
port 36. As can be seen in Fig. 4, preferably the semi-cylindrical parts 56, 58
describe an arc of about 90 following the arc of the respectively air gap ports 34,
36. The semi-cylindrical parts 56, 58 of the first and second ribs 38, 40 are
secured to the wall 62 of the mix head eductor body 22 with planar wing walls 64,
66 in the case of first rib 38 and planar wing walls 68, 70 in the case of second rib
40. These wing walls extend rearwardly from the semi-cylindrical part preferably
at about a 90 angle from the semi-cylindrical part and also are received by the
wall 62 of the mix head eductor body 22 at approximately a 90 angle. As the
portions 72, 74 of the wall 62 of the mix head body 22 block the exit of fluid, there
is no requirement that the ribs 38, 40 perform such functions and thus the wing
walls extend rearwardly from the semi-cylindrical parts 56, 58. The first and
second ribs 38, 40 extend from the bottom of each respective air gap port 34, 36
downwardly in the direction of flow 60 of the fluid stream and end just above the
first eductor fluid inlet port 44 of the eductor 42.

Alternative embodiments of the ribs are shown in Figs. 5 and 6. In Fig. 5,
the first and second ribs 76, 78 have semi-cylindrical parts 80, 82. Walls 84, 86
secure the first semi-cylindrical part of first rib 76 to the wall 62 of the mix head
eductor body 22. Similarly, walls 88 and 90 secure the second semi-cylindrical
part 82 of the second rib 40 to the wall 62 of the mix head eductor body 22. It can
be seen in this embodiment that all the walls 84, 86, 88 and 90 are parallel to
each other.

Yet another embodiment of the ribs is shown in Fig. 6. In this embodiment,
the first and second ribs 92, 94 are comprised of parallel and fully planar
structures.

Eductor 42 is more specifically depicted in Fig. 7a through 7f. In Fig. 7a the
first and second eductor fluid inlet ports 44 and 46 are depicted. As described

above, the first eductor inlet port 44 receives the diluting fluid which has passed

SUBSTITUTE SHEET (RULE 26)



through the air gap 32. The second eductor fluid inlet -port 46 is adapted to be connected
to a source of vconcentrated fluids such as a élean'er or disinfectant. Eductor 42 further
includes an elongate cylindrical eductor body 96. Extending therefrom are first and
second support arms 98, 100. As can be seen in FIG. 7f first support arm 98 defines both
s the second eductor fluid inlet port 46 as well as a channel 102. Eductor body 96 describes
a channel 104'(FIG. 7e) which runs the full length of eductor body 96 from the fluid inlet
port 44 and ending in eductor fluid outlet port 48. Channels. 102 and 104 communicate
. with each. other at apprqximately.90° angle in this preferred embodiment. Extending
between the eductor body 96 and the support arms 98, 100 are first and second
10  supporting and fluid channeling eductor fins 108 110.

‘The first and second support arms 98, 100 include first and second sets of
cucumferentlal ribs 112, 114 which can hold elastomerlc sealing O-rings (not shown).
Thg:se ribs 112, 114 engage the wall 62 of the mix head eductor body 22 in order to
position and space the eductor body 96 from the wall 62.

15 As can be seen in Figs. 7a-7f, the eductor is of a one-piece, construction. The

(X))

_ eductor 42 is molded from industrial plastic or lpreférablly engineering thenno—plaétic such

P ~ as glass-filled polypropylene and has smooth surfaces. The one-piece construction is

instrumental i in (N ensurmg that the eductor 42 extends the range of attached flow, as will

‘be dlscussed below, and (2) providing for an accurate mix ratio of diluting fluid to -

' 20. . concentrated fluid throughout the life of the mix head eductor 22.

. With respect to the above first point and focusing more closely on the first

:"": o eductor inlet pdr't 4'4 and the leading portion 115 of the exterior surface 116 thereabout, it
:.:.:: " can be seen that the leading portion 115 in Fig. 7a is rounded and smooth. The exterior
':"_'5 ' surface also includes trailing ponioh. 117. The leading portion 115 is annular (as seen in
::.:: 25 Fig. 7d), and smooth and extends continuously and outwardly from the inlet port 44
.3.:: toward the trailing portion. The rounded and smooth exterior surface 116 leading up to
"'-.g the eductor first fluid inlet port 44 ensures that the fluid from the downwardly projecting

diluting fluid stream stays attached to the exterior surface 116 further down the exterior
surface 116 of the eductor body 96 than would océur if a differently shaped exterior
30  surface were present. Such attached flow reduces the amount of fluid that can bounce off
the eductor 42, back toward the air gap 32. Such attached ﬂO\‘N means that the fluid flows

down along the eductor for a distance before the fluid breaks apart from or

{R:\LIBLL]09093.doc:vjp
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- otherwise separates from the eductor. Accordingly, an envelope of fluid

surrounds the eductor and is the main inhibitor to fluid being directed back
towards the air gap. Further with respect to the second point, the smooth rounded
surface adjacent the eductor inlet 44 does not pit and become misconfigured as
would a sharp edge, and thus the mix or proportioning ratio remains more
constant over the useful life of the mix head eductor 20. Also, duevto one-piece
construction, there are no piece mating joints or grooves which can collect
concentrated or diluting fluids or a mixture thereof. Such joints or groove would
tend to enlarge over time resulting in a changing mix or proportioning ratio.

A more specific embodiment of the first eductor fluid inlet port 44 and the
exterior surface 116 can be seen in Fig. 8. It is to be recalled that in a preferred
embodiment, the stream of fluid flowing downwardly, in the direction of flow 60,
and strikes the first eductor fluid inlet port 44. Also, the peripheral portion of the
fluid stream strikes the exterior surface 116 of the eductor outwardly of the first
eductor fluid inlet port 44. In Figure 8, the exterior surface 116 is a compound
configuration or shape comprised of a first rounded surface 118 and a second
rounded surface 120. The first rounded surface 118 extends from the first eductor
fluid inlet port 44 downwardly along the body of the eductor 96. This surface is
described by a first radius 122. The second rounded surface 120 extends from
the first rounded surface 118 and is described by a second radius 124. The
second radius, as can be seen in Fig. 8, is substantially larger than the first radius
affording a more gradual rounded surface. In a preferred embodiment, the first
radius is 0.02 inches (0.5 mm) and the second radius is 0.7 inches (17.8 mm).
The first rounded surface 118 in this preferred embodiment is substantially
tangential to the first eductor fluid inlet port 44 and provides a blunted surface
which meets the oncoming fluid stream. As described above, this compound
configuration is less susceptible to pitting or the formation of irregularities due to
any materials or minerals found in the fluid stream. Further this compound
configuration enhances flow over the exterior surface 116 by ensuring that such
flow is attached to the exterior surface 116 well past the inlet port 44. This smooth
surface thus also ensures that the amount of fluid which bounces back off of the

exterior surface 116 either upstream or toward the air gap ports 34, 36 is
SUBSTITUTE SHEET (RULE 26)
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-minimized. Also as seen in Fig. 8, the inlet 44 is connected to the first channel

102 by an inwardly tapering channel 126.

Returning to Fig. 3, extending downwardly from the eductor outlet port 48 is
the diffuser tube 50 which includes a diffuser pin 62. As explained above, diffuser
pin 52 ensures that the diffuser tube 50 and channel 104 of the eductor 42 (Fig.
7e) are filled with a mixture of concentrate and diluting fluid to ensure adequate
mixing. As is noted above, the eductor 42 is spaced from the wall 62 of the mix
head eductor body 22. Similarly, the diffuser tube 50 is spaced from the wall 62.
The wall 62, however, becomes conically reduced about the diffuser tube 50.
Wall 62 then mates with a reduced diameter cylindrical portion 28 which is
substantially parallel to the diffuser tube 50. Fluid exit port 128 of body 22 is
located immediately adjacent the diffuser tube outlet 54. At this point, the mixture
of concentrate and diluting fluids is further diluted by the diluting fluid which
proceeded down past the exterior surface of eductor 42 and through the annular
space 130 defined between the eductor 42 and the diffuser tube 50 on the one
hand, and inside wall 62 of the mix head eductor body 22 on the other hand.

An alternative embodiment of the invention is shown in Figs. 9 and 10 and
is identified as mix head eductor 140. All elements of mix head eductor 140 which
are similar to the mix head eductor 20 of Figs. 1 and 2 are similarly numbered. It
is immediately noticeable that with this mix head eductor 140 that the air gap 32 is
comprised of a single air gap port 142 which describes an arc of approximately
180°. As with the embodiment of Fig. 1, this configuration also ensures that the
air gap 32 is in no way blocked or made to malfunction and that the air gap 32 is
easy to inspect. It is also noticeable in this configuration that no ribs are required
to deflect fluid from exiting the air gap 32 through the air gap port 132. If desired,
however, a rib such as disclosed above could be included in this embodiment. It
should also be noted in this embodiment that eductor 42 has channels 102 and
103 that communicate with channel 104. Channels 102 and 103 are provided in
the support arms 98, 100 respectively, for allowing the eductor to draw in and mix
two separate concentrated fluids, if two different concentrated fluids are desired,
and have these concentrated fluids mix with the diluting fluid. Alternatively, the
same concentrated fluid can be provided through both channels 102 and 103.

SUBSTITUTE SHEET (RULE 26)
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- Further, if desired, the diameter of channels 102 and 103 can be different if a

different volume mix ratio is desired between the concentrated fluid introduced
through channel 102 and the concentrated fluid introduced through channel 103.
It is to be understood that a channel such as channel 103 can be placed in the

support arm 100 of the other embodiments of this invention.

Industrial Applicability

As can be seen from the above, the invention provides for a mix head
eductor 20 which satisfies city, municipal and state codes and Vrequirements
concerning safety with respect to preventing the back flow of contaminants into
the public water supply and inspection. Further, the mix head eductor 20 ensures
attached flow, inhibiting fluid from exiting the air gap ports 32, 34. The mix head
eductor 20 also ensures that the exact mixing ratio is maintained throughout the
life of the mix head eductor 20 due to the specially designed eductor 42.

Other aspects, embodiments and objects of the invention can be obtained
through a review of the figures and the attached claims.

It is to be understood that embodiments of the invention other than those
depicted and described herein can be constructed and fall within the scope and

spirit of the claimed invention.

SUBSTITUTE SHEET (RULE 26)
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The claims defining the invention are as follows:
1. An eductor apparatus comprising:
an eductor housing;

a fluid inlet port;

5 an air gap consisting of an air gap port and a bore in the housing communicating
with said air gap port, said bore and air gap port being free from obstructions, said air gap
located down stream of said fluid inlet port;

a one-piece eductor located down stream of said air gap, the eductor being of
separate construction from the rest of the eductor apparatus;

10 a rib extending from the housing and located below the air gap port so that said
air gap port is unobstructed by said rib, and said rib located between the air gap and the
eductor, said rib having a major dimension and a minor dimension that is smaller than the
major dimension, which major dimension extends along a direction of flow from the fluid

inlet port through the bore of the air gap and to the eductor;

15 said eductor includes an eductor body which has an exterior surface comprising a
:.E::l leading portion and a trailing portion;
§°":: said eductor including a first inlet port located in said leading portion;
g.‘... said eductor including a first outlet port located in said trailing portion;

said leading portion comprising an annular rounded surface extending
20 continuously and oﬁtwardly from the inlet port to the trailing portion;

a first channel defined in said eductor body which communicates said first inlet
. . port to said first outlet port;
... said eductor including a support arm, which support arm extends at an angle
from said eductor body;

: 25 said eductor including a second inlet port;

said second inlet port defined in said support arm;

® 000
L

a second channel defined in said support arm and which second channel

communicates said second inlet port with said first channel;
a second support arm which is disposed in a direction opposite to said support
30 arm;
wherein said first channel defines a primary fluid flow path, and a secondary
fluid flow path is defined between the eductor body and the eductor housing; and
wherein said rib is positioned relative to said first inlet port of said eductor in
order to permit fluid to flow from said fluid inlet port both into said first inlet port of

eductor and over the exterior surface of the leading portion of said eductor.
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2. The eductor apparatus of claim 1 wherein:

said rib is entirely parallel to the direction of fluid flow from the fluid inlet port

through the air gap and to the eductor.

3. The eductor apparatus of claim 1 wherein:
5 said rib is at least in part planar.
4. The eductor apparatus of claim 1 wherein:

said rib is at least in part planar and at least in part semicylindrical.

5. The eductor apparatus of claim 4 wherein:

said semicylindrical part of said rib is located about a stream of fluid which can
10 flow from the fluid inlet port through the air gap and to the eductor.

6. The eductor apparatus of claim 1 further including:

a second rib located adjacent to said rib; and

wherein a stream of fluid, flowing from the fluid inlet port to said eductor, passes

between said rib and second rib.

15 7. The eductor apparatus of claim 1 wherein:
:.5::: said air gap includes a second air gap port, which said second air gap port is
§.":‘: located opposite to said air gap port; and
§.'... a second rib, said second rib located opposite to said rib.
§ .E.:: 8. The eductor apparatus of claim 6 wherein:
sgeeed 20 said rib and said second rib are planar and substantially parallel to each other.
9. The eductor apparatus of claim 6 wherein:
::::: said rib has a first cylindrical portion and said second rib has a second cylindrical
.“:: portion, and wherein said first cylindfical portion faces and is concave toward the second
cgeees cylindrical portion, and wherein said second cylindrical portion faces and is concave
:::: 25 toward the first cylindrical portion such that said first and second cylindrical portions
. E.:: define a cylindrical space therebetween.
:.°.§ 10. The eductor apparatus of claim 1 wherein:

said fluid inlet port is champagne-glass shaped in order to promote collimated
flow.
30 11. The eductor apparatus of claim 1 wherein:
said rib has a semicylindrical part with a first wing wall and a second wihg wall
extending therefrom in order to support the semicylindrical part.
12. The eductor apparatus of claim 11 wherein at least one of said first and
second wing walls is about perpendicular to the semicylindrical part.

13. The eductor apparatus of claim 1 wherein:
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said rib is at least in part semicylindrical.
14. The eductor apparatus of claim 1 wherein:
said exterior surface adjacent to said eductor inlet port is shaped such that the
_exterior surface enhances attached fluid flow over said eductor.
v 15. The eductor apparatus.of claim 1 wherein:
. said exterior surface is comprised of a compoﬁnd surface, a first rounded surface
| dcscribed by a first radius and a second rounded surface described by a second radius; and
said first rounded surface contacts said eductor inlet port and said second
rounded surface contacts said first rounded surface.
16. The eductor apparatus of claim 15 wherein:
said first radius is smaller than said second radius.
17. The eductor apparatus of claim 15 wherein:
said first rounded surface' meets’the eductor inlet port tangentially.
18. The eductor apparatus of claim 1 wherein:
said eductor has an inwardly tapered channel communicating with the eductor
inlet port. -
19. The eductor apparatus of claim 1 further including;
a first fin extending from said support arm toward said trailing portion of said
“eductor bodyx and connected to said eductor body; and
- a second fin extending from said second support arm toward said trailing portion
of said educfpr bbdy and connected to said eductor body.
20.  The eductor apparatus of claim 1 further including:
a third inlet port;
said third inlet port defined in said second support arm; and
a third. channel defined in the second support arm, which third channel
~ communicates said third inlet port with said first channel.
21. The eductor appératus of claim 20 wherein:
said second channel haé a first diameter and the third channel has a second
diameter; and |
wherein the first diameter is different from the second diameter.
22. The eductor apparatus of claim 1 wherein:
said eductor is T—shap_ed (1) so that it can be conveniently assembled into the
eductor apparatus and (2) so that a ratio of concentrated fluid to diluting fluid which pass
through the eductor can be selected throug_h the selection of an appropriate eductor.

23.  The eductor apparatus of claim 1 wherein:
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said eductor is of said one-piece construction (1) so that it can be conveniently
assembled into thel eductorlapparatus and (2) so that a ratio' of concentrated fluid to
diluting fluid can be selected through the selection of an appropfiate eductor.
- 24. The eductor apparatus of claim 1 whereiﬁ:‘

| said support arm, said second support arm, and said eductor body are provided in
' ‘aiT -shaped configuration. | | o | |
25:l An educfor apparatus substantially as hereinbefore described with. _
réference to: ' |
' Figs. 1 to 4 and 7A to §;
0 | "Figs. l1to3,5and 7A to 8;
F‘igs. 1 to3 and 6to §; or
-”Figs.9 and 10

. of the accompanying drawings.

Dated 20 January, 2000
S.C. Johnson Commercial Markets, Inc.

‘oe 15
f::: Patent Attorneys for the Applicant/Nominated Person
L - - SPRUSON & FERGUSON
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