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ABSTRACT OF THE DISCLOSURE

A mixing valve for attachment to a water tap com-
prises a main outlet passage for water and a secondary
outlet passage for a mixture of water and a second ma-
terial or liquid. The main outlet passage has a valve
therein that is normally held open to permit the flow of
water through the main passage. When the valve is
closed, water is diverted from the tap through the sec-
ondary outlet passage with the liquid or material being
added to the water in the secondary passage from a
reservoir by venturi action,

e —— T —————

This invention relates to mixing valves and refers
more particularly to mixing valves of the type wherein
a venturi causes the liquid to be mixed to be drawn into
the water stream for dispensing therewith.

Various types of mixing valves of the aforesaid kind
have been devised for attachment to water taps whereby
detergent or other liquid has been automatically mixed
with the discharging water. However, these have been
found unsuitable for several reasons amongst which is
the risk of entry of the detergent or liquid to the water
service pipes, especially in the case of multistorey build-
ings. Also, it has been found that the water drawn from
the tap immediately after using a mixing valve contained
traces of the detergent or other liquid. Further, unless
the dispenser unit is rendered completely inoperative
after use, there is the danger of the detergent or other
liquid being drawn -off accidentally with the water for
domestic purposes.

It is an object of the present invention to provide a
mixing valve for attachment to water taps, whichis simple
and economical and which overcomes the aforementioned
problems. Thus, in accordance with the present inven-
tion, a mixing valve for attachment to a water tap com-
prises a main outlet passage having provision for at-
tachment to a water tap, a secondary outlet passage oper-
atively connected to said main passage through a by-pass
and means for supplying a material or liquid to said sec-
ondary outlet passage to be mixed with the water, said
material or liquid being drawn off by venturi action and
said main outlet having valve means which in one posi-
tion permits the free flow of water from the tap through
said main outlet passage and which in another position
prevents the flow of water through the main outlet
passage and causes the water from the tap to flow
through said by-pass and secondary outlet passage.

The invention will be better understood from the fol-
lowing description of particular embodiments which may
be preferred, wherein reference is made to the accom-
panying drawings in which:

FIGURE 1 is a perspective view of a mixing valve
according to the invention attached to a water outlet;

FIGURE 2 is a sectional elevational view of the mix-
ing valve of FIGURE 1; .

FIGURE 3 is a sectional plan view taken along line
3—3 of FIGURE 2, showing the valve in position for
delivering water only through a main outlet;

FIGURE 4 is a sectional elevational view similar to
FIGURE 2 but showing the valve in position for deliver-
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ing water and detergent through a secondary outlet; and

FIGURE 5 is a sectional elevational view of a mixing
valve in accordance with a modification of the invention.

A mixing valve in accordance with FIGURES 1 to 4
comprises a main outlet 10 in a hollow pipe-like member
11 having a top portion 12 threaded internally at 13 for
attachment to the threaded bib 14 of a water tap. Im-
mediately beneath the female threaded portion 13 of the
pipe, the internal diameter is reduced to provide a ven-
turi 15. A by-pass tube or venturi connector 16 is screwed
into the side wall of the pipe member 11 for communi-
cation with the throat of the venturi 15 and the other
end of said venturi connector 16 is screwed or otherwise
suitably attached to the top portion of a secondary out-
let member 17, the purpose and operation of which will
be hereinafter described.

The portion 18 of the main outlet pipe beneath the
venturi is of a diameter substantially equal to that of top
or female threaded portion and is provided with a valve
19 and valve control means for determining whether the
flow of water is to be through said main outlet pipe or
said secondary outlet.

The valve 19 comprises a hollow stem 20 and a convex
domed top 21 of a diameter less than the internal diam-
eter of the portion 18 to permit water to flow over and
past the top 21 and enter the hollow stem 20 through
a plurality of radial holes 22 in the top of the stem 20
immediately beneath the top 21.

A threaded plug member 23 having a central opening
to permit the valve stem 20 to pass therethrough is
screwed into the lower end of the pipe member 11,
thereby substantially sealing it off. The seal is completed
by a ring washer 24 engaging the stem 20. At the inner
end of the plug 23 there is provided a further ring washer
25 forming a seating for the undersurface of the domed
top 21 when in its lowermost or detergent dispensing
position. 'When in this lowermost position, water is pre-
vented from entering the holes 22 in the stem 20. An
O-ring seal 26 is retained in a circumferential groove
27 to prevent leakage of water between the plug 23 and
pipe member 11.

The lower end of the valve stem 20 is threaded ex-
ternally at 28 and is adapted to receive an anti-splash
nozzle 29 of conventional type. A spacer member 30 is
threaded onto the stem 20 and may be adjusted to vary
the uppermost position of the valve.

A helical compression spring 31 surrounds the stem 20
and is seated on the washer 24 and engages the under-
surface of the domed top 21.

The whole valve assembly is capable of limited axial
movement in the main outlet bore, such movement being
limited at one position by the domed valve top 21 abutting
against the washer 25 on the top end of the plug member
23 and at the other position by the spacer member 30
abutting against the outer end of the plug 23. However,
the movement is sufficient to permit relatively free flow
of water through the main outlet bore and delivery nozzle
when the assembly is in its upper or innermost position
and to divert the flow of water through the venturi con-
nector 16 when the assembly is in its lower or outermost
position.

This is achieved as follows: The helical compression
spring 31 normally holds the domed valve top 21 spaced
from the rubber sealing washer 25 and top of the plug
member 23, thereby permitting water to flow through the
radial holes 22 in the valve stem and through the centre
of the stem 20 and delivery nozzle. When it is desired to
divert the flow through the venturi connector 16, the valve
assembly is pulled outwardly, thereby pulling the valve
top against the action of the compression spring 31 to
seal against the rubber sealing washer 25.
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The pressure of water issuing from the tap is sufficient
to hold the valve in sealing engagement and thus water is
discharged through the only free outlet, viz., the venturi
connector. As soon as the tap is turned off, the release
of water pressure on the top valve allows the compression
spring to break the seal and thus, when the tap is next
turned on, the water flows directly through the main
outlet.

As hereinbefore mentioned, a venturi connector 16 is
screwed into the main outlet pipe 11 in communication
with the throat of the venturi 15, the other end of said
venturi connector 16 being screwed into the upper end
of the secondary outlet 17. The secondary outlet 17 is
a pipe of diameter slightly less than that of the main out-
let and as in the case of the main outlet, the secondary
outlet pipe has a venturi 32 immediately beneath the
water inlet. A tube 33 for connecting said secondary
venturi 32 with a supply of detergent is screwed or other-
wise affixed to the secondary pipe for communication with
the throat of said secondary venturi 32. Thus, when the
flow of water is diverted through said secondary pipe,
detergent is drawn from supply through the detergent
tube 33 into the venturi throat for admixture with the
water being discharged through said secondary outlet.

The lower or discharge end 34 of the secondary pipe
is preferably provided with a threaded portion 35 onto
which a knurled gauze retainer cap 36 is screwed. The
gauze 37, which may be of any desired material or gauge,
is retained against the end of the secondary outlet by
means of said retainer cap 36.

The detergent or other liquid may be supplied through
a tube having a non-return valve therein. The tube 33
has an adjustable valve 38 for controlling the amount of
detergent admitted. The valve 38 is adjusted by screwing
it towards or away from the secondary venturi, thereby
decreasing or increasing the amount of detergent ad-
mitted.

In accordance with the embodiment of FIGURE 35, the
operation of the valve assembly is similar to that as here-
inbefore described in that in one position water flows
through the main outlet and in another position the flow
is diverted through the venturi connector. In this embodi-
ment the valve assembly comprises a domed valve 40
having a short stem 41. The stem 41 is carried at the
top of a helical compression spring 42 mounted in a
central bore of a slidable plug member 43. The central
bore 44 is threaded and receives a threaded stem 45 onto
which is screwed an anti-splash nozzle 46 of conventional
type. The stem 45 may be axially adjustable in the bore
44 for varying the compression of the spring 42.

At the inner or upper end of the plug member 43 there
is provided a ring washer 47 to provide a seal for the
undersurface of the domed valve 40.

On the top of the domed valve 40 there is a worm-like
spring 48 which prevents the valve 4¢ from sealing the
venturi outlet. When the valve is in the position illus-
trated, water flows around the domed valve and out
through the central bore 44 and nozzle 46.

In order to divert the flow through the venturi con-
nector 16, the valve assembly including the slidable plug
member 43 is pushed inwardly against the action of the
compression spring 42 (in the direction of the arrows)
until the valve 40 forms a fluid seal with the washer 47.
This is preferably performed whilst the water is flowing
so that when the valve 40 seals off the flow through the
main outlet, the pressure of water on the top of the valve
40 pushes the whole assembly outwardly but, whilst the
water continues to exert pressure on the top of the valve
40, the compression spring 42 is unable to lift the valve
to break the fluid seal. However, as soon as the water
supply is cut off, the compression spring lifts the valve 40
from its seating. Thus, when the supply is turned on again,
the flow of water is through the main outlet.

The construction of the mixing valve in accordance
with this invention is such that the liquid mixed with
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water is always discharged through the secondary outlet
and since the water inlet to said secondary pipe is above
the venturi connection to the detergent or other liquid
supply, it is impossible for the detergent or other liquid
to be admitted to the main discharge pipe. Thus only clear
unpolluted water is discharged through the main outlet
at all times.

Further, in view of the automatic opening of the valve
in the main outlet bore as soon as the water supply is
shut off, it is not possible to discharge polluted water for
domestic purposes by accident. The provision of a main
outlet and a secondary outlet further ensures that only
plain water is used for domestic purposes since plain
water only is discharged through the main outlet. Should
the spring fail to open the valve, the water would flow
through the secondary outlet when the tap was next
turned on and the user would know immediately that the
water was not necessarily unpolluted and would take ap-
propriate steps to correct the fault.

I claim:

1. A mixing valve for attachment to a water tap com-
prising a main outlet passage having provision for attach-
ment to a water tap, a secondary outlet passage operatively
connected to said main passage through a by-pass and
means for supplying a material or liquid to said secondary
outlet passage to be mixed with the water, said material
or liquid being drawn off by venturi action and said main
outlet having valve means which in one position permits
the free flow of water from the tap through said tnain out-
let passage, a compression spring means being provided
to normally hold the valve means open for discharge
of water through said main outlet, and which in another
poistion prevents the flow of water through the main out-
let passage and causes the water from the tap to flow
through said by-pass and secondary outlet passage, the
pressure of water on said valve means causing said valve
means to remain in this position until the pressure of
water reaches a predetermined minimum whereupon said
compression spring means return said valve means to its
normal open position for discharge through said main
outlet.

2. A mixing valve for attachment to a water tap, com-
prising a main outlet passage having a threaded portion
for attachment to a threaded bib of a water tap, a venturi
passage immediately downstream of said threaded por-
tion, a secondary outlet passage operatively connected
to said main passage by means of a by-pass tube con-
nected to the throat of the venturi, the other end of said
by-pass tube being attached to a top portion of said sec-
ondary outlet passage, said secondary passage having a
venturi and means connecting the throat of said second
venturi with a supply of material or liquid to be mixed
with the water, said main outlet having spring-loaded
valve means slidable in said main outlet, said valve means
being so constructed and arranged that in one position
free flow of water from the tap is permitted through said
main outlet passage, and in another position prevents the
flow of water through the main outlet passage and causes
the water from the tap to flow through said by-pass and
secondary outlet passage.

3. A mixing valve for attachment to a water tap, com-
prising a main outlet passage having a threaded portion
for attachment to a threaded bib of a water tap, a venturi
passage immediately downstream of said threaded portion,
a secondary outlet passage operatively connected to said
main passage by means of a by-pass tube connecting the
throat of the venturi, the other end of said by-pass tube
being attached to a top portion of said secondary outlet
passage, said secondary passage having a venturi and
means connecting the throat of said second venturi with
a supply of material or liquid to be mixed with the water,
said main outlet having spring-loaded valve means slid-
able in said main outlet, said valve means comprising a
hollow valve stem slidable axially in said main outlet
passage, a domed valve member on the top of said stem
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and a radical hole or plurality of radial holes in said valve
stem immediately beneath said domed valve member and
a helical compression spring normally holding said valve
open to permit water to flow through said main outlet
passage.

4. A mixing valve as claimed in claim 3 wherein an
adjustable spacer is attached to said valve stem, said spacer
being adjustable to limit the opening movement of said
valve stem.

5. A mixing valve as claimed in claim 3 wherein said
valve means are slidable axially in said main outlet passage
on an axial force being applied to said valve stem.

6. A mixing valve as claimed in claim 3 wherein said
main outlet passage and said secondary outlet passage
are parallel and are in closely spaced relationship being
spaced apart by said by-pass tube.

7. A mixing valve for attachment to a water tap, com-
prising a main outlet passage having a threaded portion for
attachment to a threaded bib of a water tap, a venturi
passage immediately downstream of said threaded por-
tion, a secondary outlet passage operatively connected to
said main passage by means of a by-pass tube connecting
the throat of the venturi, the other end of said by-pass
tube being attached to a top portion of said secondary out-
let passage, said secondary passage having a venturi and
means connecting the throat of said second venturi with
a supply of material or liquid to be mixed with the water,
said main outlet having spring-loaded valve means slid-
able in said main outlet, said valve means comprising
a hollow valve stem slidable axially in said main outlet
passage, a convex top closing the upper end of said valve
stem, the diameter of said top being less than the bore of
said main outlet passage to permit water to flow past said
top when the valve is open, a radial hole or holes in said
valve stem immediately beneath said convex top to permit
water to enter said valve stem for discharge through said
main outlet passage, a helical spring normally urging said
valve means to the open position, a plug member inserted
in the lower end of said main outlet passage, said plug
having a passage therein to permit said valve stem to
slide axially therein and sealing washers forming fluid-
tight seals between said valve stem and plug member and
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between said plug member and bore of said main outlet
passage.

8. A mixing valve for attachment to a water tap, com-
prising a main outlet passage having a threaded portion
for attachment to a threaded bib of a water tap, a venturi
passage immediately downstream of said threaded portion,
a secondary outlet passage operatively connected to said
main passage by means of a by-pass tube connecting the
throat of the venturi, the other end of said by-pass tube
being attached to a top portion of said secondary outlet
passage, said secondary passage having a venturi and
means connecting the throat of said second venturi with a
supply of material or lignid to be mixed with the water,

said main outlet having spring-loaded valve means slid-

able in said main outlet, said valve means comprising
a slidable plug member having a central axial bore com-
municating with said outlet passage and a discharge nozzle,
helical spring means mounted in said hore, a domed valve
member located on the upper end of said spring, said
valve member being of a diameter less than that of said
outlet passage to permit water to flow past said valve
member, a sealing washer on said slidable plug providing
a seating for said valve member when said valve member
is closed, preventing flow of water through said main out-
let passage.

9. A mixing valve as claimed in claim 8 comprising
a worm-spring interposed between said domed valve
member and said venturi outlet preventing said domed
valve member from closing said venturi outlet.
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