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This invention relates fo dispensers for liquid materials
and more particularly to a device for delivering a liquid
which is to be dispensed in predetermined amounts in
response to the operation of a fluid supply system.

The invention is capable of numerous applications for
the dispensing of chemicals, or the like, in the treatment
of fluids, such as oil, emulsions, or other liquids in a
supply or distribution system for such materials, and
finds particular utility in connection with domestic water
supply system in which a deodorizing or other treating
materials is to be introduced into the water in response
to the flow of water in the system.

The invention has for an important object the provxslon
of a supply container and dispensing apparatus for use in
connection with flushing systems provided with flush tanks
or flush valves for dispensing liquid deodorants or other
treating materials into the water as the water flows in the
system.

*Another object of the invention is to provide dispensing
apparatus for the delivery of predetermined amounts of
treating material into a flushing system in response to the
amount of water which is supplied by the system.

-A forther object of the invention is the provision of
dispensing apparatus which is operated by fluid pressure
in response to the flow of fluid in a flushing system to dis-
pense a predetermined amount of treating material upon
each operation of the system.

Another object of the invention is the provision in a
flushing system having a flush tank in which a float actu-
ated valve is employed to regulate the replenishment of
water in the tank, of dispensing apparatus which is adapt-
ed to be operated by the rise and fall of the water level in
the tank to dispense treating material into the water.

A further object of the invention is to provide dis-
pensing apparatus of the kind mentioned embodying
flexible diaphragm means which is operated in response
to the flow of water in a water supply system to dispense
a treating material into the water.

Another object of the invention is the provision in dis-
pensing apparatus of the type referred to of pressure
responsive valve mechanism which is of simple design and
rugged construction and which may be economically
manufactured.

The above objects of the invention as well as numer-
ous obvious advantages of the same will be apparent
from the following detailed description constituting a
specification of the invention when considered in con-
junction with the annexed drawings, wherein:

FIGURE 1 is a side elevational view, on a reduced
scale, of a toilet bowl and flush tank showing a preferred
embodiment of the invention as applied thereto, the dis-
pensing apparatus being shown in dotted lines; )

FIGURE 2 is a vertical, central, cross-sectional view,
on an enlarged scale, of the dispensing apparatus illus-
trated in FIGURE 1, showing details of construction and
arrangement of the parts thereof;

FIGURE 3 is a cross-sectional view, taken along the
line 3—3 of FIGURE 2, looking in the direction of the
arrows, and showing the structure of the valve mecha-
nism of the dispensing apparatus of the invention;

FIGURE 4 is a front elevational view, on a reduced
scale, of a flushing system in which a flush valve is em-
ployed instead of a flush tank, showing a somewhat modi-
fied form of the invention applied to such a system;

FIGURE 5 is a view similar to that of FIGURE 2,

showing details of structure and arrangement of parts of .
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the dispensing apparatus of FIGURE 4 and the means by
which the same is applied to the flush valve system; and

FIGURE 6 is a cross-sectional view, taken along the
line 6—6 of FIGURE 5, showing details of construction
of the valve of the valve mechanism of the dispensing ap-
paratus of FIGURE 5.

Referring now to the drawings in greater detail, the in-
vention is illustrated in FIGURES 1, 2 and 3 in connec-
tion with a flushing system of the usual type, having a
flush tank T, which is connected to a domestic water sup-
ply system, and which has the usual overflow pipe P there-
in, which forms a part of the equipment of such a flushing

 system. The dispenser of the invention is adapted to be
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positioned inside of the flush tank, as generally indicated
at 10 in FIGURE 1 and includes a container 12 for lig-
uids, which may be formed of any suitable material such
as metal, plastic, or the like, and which is attached to a
bracket 14 having a set screw 16, by which the container
may be secured to the overflow pipe P, as best seen in
FIGURE 2,

Within the container a diaphragm and valve housing,
generally indicated at 18 is positioned on the bottom of
the container, which housing may conveniently be con-
structed in a number of parts, such as those designated
20, 22 and 24, the lowermost part 24 being formed with a
downwardly extending tubular portion 26, which is exter-

‘nally threaded to be extended through a bottom opening

in the container, and upon which a nut 28 is threadable,
into engagement with the outside bottom surface of the
container to securely hold the diaphragm and valve hous-
ing in place. The lowermost part 24 also has an annular
cavity 30, surrounding the downward extension 26 and in .
which suitable seal forming means such as the O-ring 32
is disposed to form a fluid tight seal between the lower-
most part and the inner surface of the container abont the
bottom opening.

The parts 22 and 24 of the housing are shaped to form
an internal cavity 34, across the interior of which a flex-
ible diaphragm 36 extends, the diaphragm being secured
between the parts 22 and 24, when the parts are assem-
bled. The part 20 is positioned on the part 22 and se-
cured thereto by means of screw bolts 38, which are
threadably extended through aligned openings in the parts
20 and 22 and threadably extended into the part 24 to
hold the housing together.

The part 20 has an inlet cavity 40 and a discharge
cavity 42, and a disk shaped valve forming member 44
is positioned between the parts 20 and 22, which valve
member has cut out portions 46 and 28, to provide flaps
or tabs 56 and 52, respectively, located in the inlet and
discharge cavities 40 and 42. The valve forming mem-
ber 44 is preferably formed of a relatively flexible mate-
rial, such as sheet plastic, which may be easily cut to
form the valves 50 and 42, which will be positioned in
the cavities 40 and 42, respectively, when the device is
assembled, the valve 50 serving as an inlet valve and
the valve 52 serving as a discharge valve. The part 22
has an inlet passageway 54, whose inlet end is open to
the interior of the container 12, and whose outlet end
opens into the cavity 40 beneath the inlet valve 50 and
a passageway 56 which leads from the cavity 40 into the
diaphragm cavity 34 above the diaphragm therein. From
the diaphragm cavity 34 about the diaphragm 36, a pas-
sageway 58 in the part 22 leads into the dlscharge cav1ty
42 beneath the dlscharge valve 52.

An outlet pipe 60 is connected at its lower end in
communication with the interior of the discharge cavity
42 above the discharge valve 52, and is extended through
the wall of the container, with its outlet end positioned
exteriorly thereof in position to discharge liquid into
the upper end of the overflow pipe P, or to some other
location where the treating liquid is to be dispensed.
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The diaphragm 36 is attached centrally to a shaft 62,
which is slidably extended downwardly through a central
opening 64 in the extension 26 of the part Z4 and at-
tached at its lower end to a hollow float 66, which is
positioned to rise and fall with the supply of water in
the flush tank, whereby the diaphragm 36 will be flexed
upwardly when the water is replaced in the tank and
downwardly when the water in the tank is discharged
therefrom. Additional passageways, such as that shown
at 68, may be provided in the extension 26, through
which fluid may flow into and out of the diaphragm
cavity 34 beneath the diaphragm 36.

The float 60 may be formed of any suitable material,
such as plastic, and is preferably provided with a closed
lower chamber 70, whose upper wall 72 forms the bot-
tom of an upwardly opening tray-like portion 74, at the
top of the float. This tray-like portion 74 will be filled
with water, when the dispemser is mounted in the flush
tank on the overflow pipe P, so that when the water is
discharged from the flush tank the float will be weighted
to assure downward movement of the diaphragm 36 as
the water flows out of the flush tank. The float will,
however, be of sufficient size so that the float will move
upwardly. as the water is replenished in the tank to flex
the diaphragm upwardly.

In making use of the dispensing system, constructed as
described above, the dispenser is attached to the overflow
pipe P, as shown in FIGURE 2, with the float 66 posi-
tioned so that the top of. the float will be beneath the
water in.the tank when the tank is fully replenished, thus
assuring that the tray 74 will always be filled with water.
Upon a flushing operation of the system the water will
flow out of the tank, allowing the float to move down-
wardly to flex the diaphragm 36 downwardly, whereupon
the inlet valve 50 will be opened to allow liquid in the
container fo flow in through passageway 34, cavity 48 and
passageway 56, to fill the diaphragm cavity above the
diaphragm. As the water in the tank T is:replaced after
each flushing operation the float will be lifted to flex the
diaphragm 36 upwardly to discharge liquid from the
cavity 34 above the diaphragm out through the outlet
pipe 60, through the passageway 58 and cavity 42, thus
discharging treated liquid into the overflow pipe P.

The upper surface of the part 22 forms a seat for
each of the valves 50 and 52, and due to the fact that
the valve forming member 44 may be of relatively light
sheet material, such as plastic, the valve structure may be
very economically made, and may be easily replaced
when necessary.

A somewhat different form of the invention is illus-
trated in FIGURES 4, 5 and 6, wherein the dispenser is
adapted for use with a flushing systemin which a flush
. valve V, of usual construction is- mounted in a water
supply line S- through which water is supplied to the
system when the valve is opened, the valve being usually
of the type which closes automatically within a short
time afterit is opened manually.

In this form of the invention the treating liquid is
dispensed by an increase in the pressure of fluid furnished
to the dispenser from the supply line S by means of a
fitting 76 connected to the supply line and within which
an orifice plate 78 is disposed. A pressure supply and
liquid dispensing line 86 is connected at its lower end
to the fitting 76, and opens into the supply line through
a passageway 82 in the fitting in communication with the
interior thereof immediately above the diaphragm plate
78.

In this form of the invention the container 12’ has a
central opening in its bottom wall, through which a fitting
. 84.is threadably extended into the lower part 24" of a
diaphragm and valve housing generally indicated at 18,
_to securely attach the housing to the bottom of the con-
tainer. The diaphragm and valve housing 18" is of sim-
ilar construction to the valve and diaphragm housing 18,
previously described, the parts 22’ and 24" being shaped.
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to form a diaphragm cavity 34’ in the housing, across
which a flexible diaphragm 36’ extends, the marginal
portion of the diaphragm being clamped between the parts
22" and 24’ when the parts of the housing are secured
together, as by means of the screws 28’. The upper part
20’ of the housing is formed with three valve cavities,
40’, 42’ and 86, the cavity 40’ being an inlet cavity and
the cavity 42” being a discharge cavity.

The dispenser includes a valve forming member 44,
similar to the valve member 44 previously described,
being formed with three flap valves 58, 52" and 88, of
which the valve 59 is an inlet valve, and the valve 52" is
a discharge valve. The part 22" of the housing has an
inlet passageway 54’, similar to the passageway 54 and for
a like purpose, opening at its cuter end into the interior
of the container 12’ and its inner end into the cavity 40’
beneath the intake valve 50°. The passageway 56" is
also formed in the part 22’ leading from the-cavity 40’
into the diaphragm cavity 34’ above the diaphragm. A
passageway 90 is provided in the part 22’ leading from
the cavity 86 beneath the valve 88 into the diaphragm
chamber 34’ above the diaphragm.

From beneath the diaphragm a passageway 92 leads
from the diaphragm cavity 34’ through the parts 24" and
22’ into the discharge cavity 42’, and a passageway 94
leads from the discharge cavity 42’ beneath the valve 52°
through the part 20’ into the lower end of an upstanding
pipe 96 extending upwardly from the housing in the con-
tainer 12’, and whose upper end is open. Within the pipe
€6 an inner pipe 98 extends upwardly from the housing,
the lower end of the inner pipe being in communication
with the cavity 86, above the valve 88; through a passage-
way 160 in the upper part 29, the upper end of the inner
pipe 98 being open. The diaphragm 36’ has a central
downwardly extending shaft 192 attached thereto, which
is slidably extended downwardly in the fitting 84, and
which is shaped to allow the outfiow of liquid from the
cavity 34’ beneath the diaphragm, through the fitting 84.
The upper end of the dispending line 86 is connected to
the fitting 84, in communication with the interior of the
cavity 34’ beneath the diaphragm 36’. The diaphragm
36’ is yieldingly urged downwardly in the diaphragm cav-
ity, by means of a coil spring 104.

In making use of the form of the dispenser iltustrated
in FIGURES 4, S and 6 the container 12’ may be suitably
attached to the supply pipe S, as by means of a bracket
or clamp 166, as shown in FIGURE 4, with the dispensing
pipe 88 extending downwardly to the fitting 76. The con-
tainer may then be filled with the treating liquid to a level
somewhat below the upper end of the outer pipe 96.

With the dispenser thus mounted on the flushing system
upon actuation of the flush valve V water under pressure
will enter the dispensing pipe 8¢ to flow upwardly into the
diaphragm cavity 34’ beneath the diaphragm 36’ to flex
the diaphragm upwardly, whereupon liquid in the cavity
above the diaphragm which has entered the same from
the container 12 will be pumped upwardly through pas-
sageway 90, cavity 86 and passageway 18Q into the inner
pipe 98. This liquid will eventually overflow the inner
pipe into the outer pipe %6, from whence the fluid may
flow downwardly through passageway 94, cavity 42" and
passageway 92 into the diaphragm cavity beneath the dia-
phragm 36”. As the flush valve is repeatedly operated
the treating liquid in the container will thus be supplied
to the outer pipe 96, from which the fluid will then enter
the diaphragm cavity beneath the diaphragm, so that upon
each downward flexing movement of the diaphragm a
charge of the treating liquid will be supplied to the water
flowing through the supply line S.

It will be apparent that as soon as the flush valve V is
opened there will be an increase in the pressure of the
fluid flowing through the supply line, immediately above
the orifice plate 78, and this pressure will be effective
through the dispensing line 88 to move the diaphragm up-
wardly, and as soon as the valve V closes the pressure in
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the supply line at the fitting 76 will be reduced, so that
the spring 164 will flex the diaphragm downwardly to
feed liquid from the container back into the dispensing
line 86 from whence it may enter the supply line to mix
with the water therein after the flushing operation.

It will thus be seen that the invention provides dispens-
ing apparatus for liquids which is of simple design and
rugged construction, and by which predetermined quan-
tities of treating liquids may be supplied to flow lines or
to other locations as may be desired.

The invention is disclosed herein in connection with
certain specific embodiments of the same which are de-
scribed in connection with particular uses to which the
apparatus is applied, but it is to be understood that these
are intended by way of illustration only, and that various
changes may be made in the construction and arrange-
ment of the parts, and the apparatus may be adapted for
the dispensing of various kinds of liquids to be used for
any desired purpose, within the spirit of the invention
and the scope of the appended claims.

. Having thus clearly shown and described the invention,
what is claimed as new and desired to secure by Letters
Patent is:

1. Apparatus for dispensing a liquid into a fluid flow
system having -a water supply tank into which water is
admitted to replenish the water in the tank and from
which the water is allowed to flow during operation of
the system, comprising a container for a liquid to be
dispensed, a hollow housing in the container formed with
a diaphragm chamber, a flexible diaphragm in the hous-
ing dividing the chamber, means for admitting liquid from
the container into said chamber on one side of the dia-
phragm upon flexing of the diaphragm in one direction
and for allowing an outflow of the liquid therefrom into
the tank upon flexing of the diaphragm in the other di-
rection and means for flexing the diaphragm in said one
direction in response to the outflow of water from the
tank and in the other direction upon replenishment of
the water in the tank.

2. Apparatus for dispensing a liquid into a fluid flow
system having a water supply tank into which water is
admitted to replenish the water in the tank and from
which the water is allowed to flow during operation of
the system, comprising a container for a liquid to be dis-
pensed, a hollow housing in the container formed with a
diaphragm chamber, a flexible diaphragm in the housing
dividing the chamber, means for admitting liquid from the
container into said chamber on one side of the diaphragm
upon flexing of the diaphragm in one direction and for
allowing an outflow of the liquid therefrom into the tank
upon flexing of the diaphragm in the other direction, float
means in the tank positioned to rise and fall with the
level of the water in the tank and means forming a con-
nection between said diaphragm and float means to cause
the diaphragm to flex in said one direction in response
to a fall in the level of water in the fank and in the other
direction in response to a rise in such level.

3. Apparatus for dispensing a liquid into a fluid sup-
ply line in response to the flow of fluid therethrough com-
prising a hollow housing formed with a diaphragm cham-
ber, a flexible diaphragm in the housing dividing the
chambver, means for allowing an inflow of liquid to be
dispensed into said chamber on one side of the diaphragm
upon flexing of the diaphragm in one direction and an
outflow of such liquid therefrom into said supply line upon
flexing of the diaphragm in the other direction and means
for flexing the diaphragm in said one direction in response
to the flow of fluid in the supply line and in the other
direction in response to the cessation of such fluid flow.

10

15

20

25

30

40

45

50

55

60

65

70

6

4. Apparatus for dispensing a liquid into a fluid sup-
ply line in response to the flow of fluid therethrough com-
prising a hollow housing formed with a diaphragm cham-
ber, a flexible diaphragm in the housing dividing the
chamber, means for allowing an inflow of liguid to be dis-
pensed into said chamber on one side of the diaphragm
upon flexing of the diaphragm in one direction and an
outflow of such liquid therefrom into said supply line
upon flexing of the diaphragm in the other direction,
means for admitting fluid from the supply line into said
chamber on said one side of the diaphragm to cause the
diaphragm to flex in said one direction in response to the
flow of fluid in the supply line and means for causing
the diaphragm to flex in the other direction upon cessa-
tion of the flow of fluid in the supply line.

5. Apparatus for dispensing a liguid into a fluid sup-
ply line comprising a hollow housing formed with a dia-
phragm chamber, a flexible diaphragm in the housing
dividing the chamber, means for admitting a liqnid to be
dispensed into said chamber on one side of the diaphragm
upon flexing of the diaphragm in one direction, means
for allowing an outflow of such liguid from the chamber
on said one side of the diaphragm into the chamber on
the other side of the diaphragm upon flexing of the dia-
phragm in the other direction and means connecting the
chamber on said other side of the diaphragm in com-
munication with said supply line to allow the inflow of
fluid therefrom into the chamber to flex the diaphragm
in said one'direction in response to the flow of fluid in
the supply line, and means for flexing the diaphragm in
said other direction upon cessation of the flow of fluid
in said supply line to cause an ouiflow of such fluid and
liquid to be dispensed from said chamber into the supply
line,

6. Apparatus for dispensing a liquid into a fluid supply
line comprising a container for a liquid to be dispensed,
a hollow housing in the container formed with a dia-
phragm chamber, a flexible diaphragm in the housing
dividing said chamber, means for admitting liquid from
the container into said.chamber on one side of the dia-
phragm upon flexing of the diaphragm in one direction,
an upright pipe in the container whose upper end opens
into the container above the level of the liquid therein
and from whose lower end liquid may flow into the cham-
ber on the other side of the diaphragm upon flexing of
the diaphragm in the other direction, means for causing
an outflow of liquid from the chamber on said one side
of the diaphragm into said pipe upon flexing of the dia-
phragm in said other direction, means connecting the
chamber on said other side of the diaphragm in com-
munication with said supply line and through which fluid
may flow from the supply line into the chamber to cause
the diaphragm to flex in said one direction in response
to the flow of fluid in the supply line and from the cham-
ber into the supply line upon the cessation of the flow
of fluid in the supply line and means for flexing the dia-
phragm in said other direction in response to such cessa-
tion of flow.
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