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This invention relates to a dispensing device for liquids
in which a predetermined volume of liquid is discharged
from a tank and then an equal amount of liquid from a
source is permitted to enter the tank to be stored for
the next discharging cycle. )

An object of the invention is to provide a device dis-
pensing a predetermined amount of liquid stored within
a tank which is ‘positive in operation and is independent
of any mechanical resetting mechanisms.

A further object of this invention is to provide a
dispensing device of the above type which is connectible
to the source of liquid under pressure for dispensing a
predetermined amount thereof through a discharge valve
in which the discharge valve is hydraulically operated
and maintained both in-its open and closed positions by
the pressure of the liquid from the source in order to posi-
tively eliminate any leakage when the valve is closed, and
trouble and faulty operation during movements of the
valve.

An additional object of this invention is to prov1de a
dispensing apparatus having a- tank in which the tank
is always filled with a volume of liquid equal to that
discharged, and in which the amount discharged may be
positively and easily adjusted.

Still yet an object of this invention in its most speci-
ficness, is to provide a manually operable mechanism hav-
ing a hydraulically controlléed discharge valve which is
interchangeable with the usually mechanically controlled
valve of the conventional water closet used with a toilet
bowl without alteration .of the water closet tank and
which is economical to manufacture, automatic in opera-
tion and positively prevents leakage through the dis-
charge valve.- ’

" -Other objects and advantages reside in the details of
construction and operation as more hereinafter described
and cldimed. Though the automatic liquid dispensing
device is ‘illustrated as being positioned within a water
closet, it is to be understood that the invention is not
limited to being used solely with a water closet but may
be used with other tanks and in other installations where
it is desired to dispense an accurate volume of liquid.
Furthermore, though the liquid is set forth as being water,
in the specific embodiment described my invention is
not to be limited to being used solely with water but that
other fluids having the physical characteristics of a liquid
may .be used therewith.

Referring to. the accompanying drawings formmg a
part hereof wherein like numerals refer to llke parts
throughout and in which— -

Flgure 1is a plan view. of a tank in whlch my inven-
tion is dlsposed

Fig. 2 is'a side elevation of Fig. 1, partly in section,
showing the parts as positioned when the tank has stored
therein a predetermined amount of liquid. ;

‘Fig. 3 is-a cross section taken on the hne 3——3 of Fig.
1- showing details of the manually operable multlple spool
valve :
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Fig. 4 is a cross section taken on the line 4—4 of Fig.
1 showing details of the water level control valve, and

Fig. 5 is a view taken on the line 5—5 of Fig. 4
illustrating details of the water level control valve effect-
vating mechanism,

The volumetric liquid dispensing apparatus of my
invention is indicated generally by the reference numeral
10.  Though the apparatus is shown as being incor-
porated in a water closet, it is obvious that it may be
used in other devices where it is desired to store a pre-
determined volume of a liquid and then to dispense the
same by gravity. )

A tank 11, which may be made of metal, plastic, etc.
but, in the specific embodiment described is a somewhat
conventional water closet made of vitreous. china, has
an opening 12« in which there is positioned a conduit 12.
which is adapted to be connected with a source of liquid
under pressure (not shown) such as water. There is also
provided an aperture 13a containing a discharge or out-
let pipe 13 which may be connectible with a toilet bowl
(not shown) to be flushed. Positioned within the tank
there are three operating valves, a manually operable
multiple spool valve 14, a liquid level control valve 15
and a discharge valve 186, all hydraulically interconnected
for controlling the - admitting, storing and discharging
of a predetermined amount of a liquid.

As shown in Fig: 3, the manually operable multiple
spool valve 14 has a plunger 174 on which are positioned
spaced O-ring washers 184, 185, 18c and 18d (reading
respectively from right to left). This plunger 17a oper-

< ates in the casing 17 having a cylindrical bore 17b. On
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the right-hand end of the plunger 174 is secured an oper-
ating knob 19 which is located outside the tank 11 and is
operable to initiate the cycle.- There are provided, lead-
ing into the cylindrical bore of the casing 17, a liquid
inlet conduit 28, an upper discharge valve conduit 21,
a lower discharge valve conduit 22, a spool valve leakage
vent conduit 23, a spool valve operating conduit 24, a
vent for the upper discharge valve conduit 25 and a vent
for the lower discharge valve conduit 26.  The vents 25
and 26 relieve into the tank while the vent 23 emits into
the overflow drain 35.

In Fig. 3 the parts are positioned ready for discharg-
ing the liquid in the tank. As shown, the liquid inlet
conduit 20 is connected to the upper discharge valve
conduit 21 by the cylindrical chamber formed by the
difference in diameters between the bore 17bh and the
plunger 17a, and the O-ring washers 185 and i8¢ prevent
passage of the liquid from conduit 20 to the other
openings. Upon movement of the plunger 174 io the left
to the “in” position, the liquid inlet conduit 20 would be
connected to the lower discharge valve conduit 22 and
again O-ring washers 185 and 18¢ would prevent passage
of the liquid through the other openings. In the “in”
position the upper discharge valve conduit 21 is con-
nected with its vent 25 between O-ring washers 1856 and
18a and the washer 18c¢ blocks off passage between the
lower conduit 22 and its vent 26. It should be noted
that at all times the pressure of the liquid flowing through
the liquid inlet conduit 29 is that of the source less the
small line loss in the liquid level control valve 15.

The discharge valve 16 as shown in Fig. 2 has a cylin-
der 27 provided with a bore in which is positioned a pis-
ton 28 attached to a connecting rod 29. On the top
portion of the cylinder 27 is'an opening 30 connected
with the upper discharge valve conduit 21 and on the
lower portion or opposite end of the cylinder 27 is an
opening 31 connected with the lower discharge valve
conduit 22. On. the other:end of the connecting rod 29
remote from the piston 28 a removably mounted resilient
valve ‘disk 32 is secured.” -This valve disk presses against
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a seat 33 formed on an end of the tubular discharge con-
duit 34 to close off the same to liquid passage. An
overflow drain 35 is connected through a passageway 36
to the discharge conduit 34. The discharge conduit in-
side the tank adjacent the seat 33 is provided with a
flange 37 which positions frame member 38 carrying the
cylinder 27 by means of spacers 39.

It will be apparent that water pressure exerted through
the conduit 23 then through the opening 39 will force the
piston 28 and the disk 32 down against the seat 33 to
close off the discharge opening. ~Conversely, water pres-
sure from the lower discharge valve conduit 22 through
the opening 31 will force the piston 28 upwardly and open
the discharge valve.

In Fig. 4 is shown a cross section of the liquid level
control valve. This valve is formed in two parts, the
main operating valve plunger 40 and the effectuating
mechanism 57, a view of the latter being also shown in
Fig. 5. The casing 58 has a cylindrical chamber 48g in
which the plunger 49 is located. The main valve plunger
40 has spaced O-ring washers carried thereby and indi-
cated as 41a, 416 and 41c, from right to left, respec-
tively, This plunger 4@ has a hollow bore 42 in which
are provided a plurality of apertures 43, a plurality of
apertures 44 and at the right-hand end a reduced diame-
ter aperture 45 axially aligned with the bore. Peripheral
grooves 46 and 47, radially aligned with the apertures 43
and 44 respectively, reduce the length of these apertures
and also increase the tubular chamber formed about the
piston in order td permit a larger flow of liquid. The
end of the plunger in which is located the reduced di-
ameter aperture 45 has an enlarged piston 48 operat-
ing in a cylinder 49 integral with the casing 50.

The casing 56 has an opening 51 extending into the
cylindrical chamber 404 and attached thereto is the con-
duit 12, which is adapted to be connected to a source of
liquid under pressure. Adjacent the opening 51 to the
right thereof is another similar opening 52 connected to
the closet filling tube 53. As shown in Fig. 2, this tube
53 extends downwardly with its open end spaced from
the bottom of the tank in order to prevent splashing of
the liquid and noise when the tank is filling by discharg-
ing bencath the surface of the liquid stored in the tank.
These is also provided on the left-hand end (Fig. 4)
of the casing 50 an axially aligned opsning 54 which is
connected with the liquid inlet conduit 28. Intercon-
necting with the tube 53 and the cylinder 49 is a bore 55
for venting the cylinder 49.

With the plunger in the position shown in Fig. 4, in
which no liquid is flowing into the tank 11, the source
of liquid in the conduit 12 is connected with the liquid
iniet condnit 2@ through the opening 51, the groove 46,
apertures 43, bore 42 and opening 54. Liquid may also
flow from the conduit 12 through the bore 42 to the re-
duced diameter aperture 45 and into the cylinder 49,
The O-ring washer 414 prevents flow to the closet filling
tube 53 from the bore 42. With the valve plunger 40
positioned to the right, that is, with the enlarged piston 48
proximate to the right-hand end of the cylinder 49, liquid
can flow from the source conduit 12, through the open-
ing 51, groove 46, apertures 43, bore 42 and through
the apertures 44, groove 47 into the tube 53 to fill the
tank. The periphery of the plunger 40 adjacent the
groove 46 is beveled as at 464 to facilitate the flow of the
liguid. The device for effecting movement of the plunger
40 is located to the right of the cylinder 49 and is hy-
draulically connected therewith.

The effectuating mechanism 57 for the plunger 40 is
hydraulically connected to the cylinder 49 through a
passageway 56. This mechanism has a spindle 58 op-
erable in an internal cylindrical cavity 59. The upper
end portion 60 of the spindle 58 is threaded -and has
adjustably positioned thereon upper and lower effectuat-
ing plunger control members 61 and 62 respectively, the
members being complementally threaded. For operat-
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ing the spindle 58, the casing 50 has an upwardly pro-
jecting integral arm 63 which is connected to the lever 64
by a pivot 66. The lever 64 has a bifurcated end por-
tion 65 through which the pivot 66 transversely passes
for permitting movement of the lever 64. The threaded
end portion 60 is straddled by the bifurcated end portion
65. The outer end of the lever remote from the pivot
carries the float ball 67. For accurately operating the
plunger 58, the bifurcated end portion 65 has cam
surfaces 68, integral with the lower edges of each bi-
furcated end portion, cooperable with an arcuate surface
on the top of the lower effectuating plunger control
member 62, while the top portion of the bifurcated end
portion 65 is arcuately curved as at 69 for cooperation
with a conversely curved portion of the upper effectuat-
ing plunger control member 61.

Since the control members 61, 62 are threaded onto the
portion 60 they are adjustably positioned thereon and
with the camming surfaces 68 and 69 provide a lost
motion connection between the float ball 67 and the
spindle 58. The distance between the members 61 and
62 is greater than the distance between the camming
surface 68 and the arcuately curved surface 69. The
spindle 58 is only moved when the float is substantially
at the upper and lower water levels. By adjustment of
members 61 and 62, on the threaded end portion 60 of
the spindle 58, the upper and lower water levels can be
changed at will and consequently the amount of liquid
discharged per cycle.

The spindle 58 has spaced O-ring washers 76a, 70b
and 7Qc, the washer 70a being positioned near the
threaded end portion 60 (Fig. 5), and the washer 70c
being positioned the more remote therefrom and ad-
jacent the other end portion of the spindle 58. The
spindle 58 has an enlarged lower end 71 which abuts the
lower end of the casing 78 for providing a positive stop
therefor. The spindle 58 operates in the bore 59 formed
in the casing 78. The spindle 58 has an axial bore 72
and upper and lower diametric bores 73 and 74 between
which the O-ring washer 70c is located. The end of the
bore 72 is closed with a plug 75 and serves as a passage-
way between the two diametric bores. An enlarging
groove 76 is formed in the bore 59 and facilitates the
flow of fluid through the opening 77 formed in the cas-
ing 78 to the spool valve operating conduit 24 which is
in engagement with the opening 77.

As shown in Figs. 4 and 5, when the closet is full, the
surface 69 of the lever 64 abuts the upper control mem-
ber 61 and locates the spindle 88 in . its “up” position.
In this position no liquid can flow from the cylinder 49
through the passageway 56 by reason of the O-rings 705
and 70a blocking an exit. Upon the tank emptying the
cam surface 68 of the lever 64 abuts the control mem-
ber 62 and forces the spindle 58 downward. In this
“down” position with the O-ring 705 located below the
groove 76 the cylinder 49 through the passageway 56
is connected by the enlarging groove 76 to the passage-
way 77 and thusly to the spool valve operating conduit 24.
The O-ring washer 705 blocks off passage of any liquid
into the upper diametric bore 73.

The operation of the device is as follows: Manual op-
eration of the knob 19 forces the plunger 17a to the left.
The liquid located between the O-ring 184 and end of the
casing 17 proximate to the conduit 24 is first emitted
through the spool valve leakage vent conduit 23 and after
the O-ring 184 blocks this outlet, the rest of the liquid is
discharged through the conduit 24, opening 77, groove
76, bore 73, bore 72 and bore 74 into the tank. The fow
from the bore 74 to the tank is somewhat restricted by
the enlarged end 71 and consequently a greater force is
necessitated on the knob 19 to initiate the cycle. With
the plunger 17a to the left the O-ring washer 18b is
positioned between .the liquid inlet 20 and the upper dis-
charge valve conduit 21, preventing flow through .con-
duit 21, and connects the inlet 20 to the lower discharge
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valve conduit 22 for flow therethrough. Liquid will then
flow through the opening 31-in the cylinder 27 forcing
the piston 28 upwardly and opening the valve 16. The
upper portion of the valve is vented through the vent 25
via the conduit 21 and the chamber between O-ring
washers 185 and 184.

The parts remain in this position with the discharge
valve open until substantially the desired amount of
liquid is discharged, when the camming surface 68 operat-
ing on the lower effectuating plunger control member
62 forces the spindle 58 downwardly. This connects
the cylinder 49 through passageway 56, groove 76 and
spool valve operating conduit 24 to the spool. valve. In
the “down” position of the spindle 58, the O-ring washer
700 is located below the groove 76. Upon movement of
the enlarged piston 48 to the right, liquid will flow into
the valve 14 via the conduit 24 and will force the plunger
17a and the knob 19 back to the position shown in Fig. 3
in which the upper discharge valve conduit 21 connects
the valve 16 to the conduit 20 to . force the piston 28 down-
wardly and close” the valve 16. The lower discharge
valve conduit 22 is vented through the vent 26. Any
surplus fluid passing through the conduit 24 is discharged
through the spool valve leakage vent conduit 23 after a
predetermined movement of the plunger 17a.

Movement of the piston 48 to the right is caused by
the hydraulic pressure (which is the source pressure) in
the bore 42 acting on the end of the bore adjacent the
reduced diameter aperture 45 creating a force greater
than that force opposing it and acting on the other side
of the piston 48. This opposing force is the product of
the area of the piston 48 and the pressure in the cylinder
49. The pressure is minute. since the cylinder 48 via
the passageway 56, groove 76 and conduit 24 only has
to be sufficient to overcome the inertia of the plunger 17a
and the energy needed to move it to the position shown
in Fig. 3. After sufficient movement of the plunger 174
to -allow communication between the conduit 24 and the
leakage vent conduit 23, there is substantially no op-
posing pressure. : ’

With the piston 48 at the right-hand end of the cylin-
der 49, the tank filling tube 53 is connected to the source
conduit 12 via groove 46, aperture 43, bore 42, aperture
44, groove 47 and opening 52. This valve will remain
in this position until the liquid in the tank approaches
the desired level which then forces the float ball 67 up-
wardly and the arcuate surface 69 abuts the upper effec-
tuating plunger control member 61 to move the spindle
58 upwardly. Upon upward movement of the spindle
58 passage of liquid through the passageway 56 is pre-
vented by the O-ring 70b being positioned above the
groove 76, and liquid from the bore 42 will pass through
the reduced diameter aperture 45 into the cylinder 49.
This liquid creates a force moving the piston 48 to the
left. The liquid located in the cylinder on the left-hand
side of the piston is vented through the vent 55 to relieve
any pressure opposing the leftward movement. Comple-
tion of the movement of the piston 48 positions the parts
again as shown in Fig. 4. .

The upper and lower bores 73 and 74 interconnected
by axial bore 72 to circumvent the O-ring washer 70c
are provided for the dual purpose of venting the con-
duit 24 when the O-ring washer 184 blocks off passage
between the conduit 24 and the spool valve leakage vent
conduit 23. :

The tank 11 in the specific embodiment described is
the conventional water closet with which mechanically
operated discharge devices -are gemerally used. My hy-
draulically operated discharging mechanism is- inter-
changeable with the usual mechanical devices without any
changes or alterations in the water closet.

It is to be further noted that my liquid discharging
control mechanism will store the same amount of liquid
even with a considerable fluctuation and variation in the
source pressure. - The minimum amount of pressure nec-
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essary is that needed to lift the disk 32 off the seat 33
which is only opposéd by the negligible force created by
the height of water in the tank acting on the top surface
of the disk 32.  This source pressure is also sufficient
to actuate the liquid level control valve.

Variations and modifications may. be made within the
scope of the claims and portions of the improvements may
be used without others.

I claim:

1. A dispensing mechanism for discharging by gravity
a predetermined volume of a liquid comprising a tank for
storing the liquid, a conduit for connecting the tank to a
source of liqnid under pressure and having an inlet valve
associated therewith, a discharge valve operable to permit
flow of the liquid from the tank, and hydraulic means
operatively connected to the inlet and discharge valves
which, upon actuation, hydraulically opens said discharge
valve while maintaining said inlet valve closed to permit
discharge of a predetermined amount of liquid from the
tank, then closes said discharge valve and opens said in-
let valve to permit an amount of liquid substantially equal
to the amount discharged to enter said tank and main-
tains. said discharge valve closed by utilizing the pres-
sure of the source.

2. The invention as defined in claim 1 in which the
means for actuating the discharge valve includes a piston
operable in a cylinder having openings on each end con-
nectible to the source of liquid under pressure to provide
hydraulic force ‘for positively -actuating the valve and.
maintaining it at both opened and closed positions.

3. A dispensing mechanism for discharging by gravity
a predetermined volume of a liquid comprising a tank for
storing the liguid, a conduit for connecting the tank to a
source of liquid under pressure and having an inlet valve
associated therewith, a discharge valve operable to permit
flow of the liquid from the tank, and means operatively
connected to the inlet and discharge vaives which, upon
actuation, automatically opens said discharge valve while
maintaining said inlet valve closed to permit discharge of a
predetermined amount of liquid from the tank, then closes
said discharge valve and opens said inlet valve to permit
an amount of liquid substantially equal to the amount dis-
charged to enter said tank, said means including.a mov-
able element for controlling the flow of liquid into said
tank and effectuating means for varying the hydraulic
pressure on said movable element in erder to control
movement of said element.

4. The invention as defined in claim 3 in which said
movable elément is a piston operable in a cylinder and
said effectuating means is a valve for releasing hydraulic
pressure in the cylinder in which the piston moves. ,

5. The invention as defined in claim 4 in which the
effectuating means is actuated by a float and adjustable
connections are provided between said float and effectuat-
ing means for permitting adjustment of said effectuating
mechanism for actuation at predetermined levels of liquid
in the tank.

6. A dispensing mechanism for discharging by gravity
a predetermined ‘volume of a liquid- comprising a tank
for storing the liquid, a conduit for connecting the tank
to a source of liquid under pressure and having an inlet
valve associated therewith, a discharge valve having a
piston movable in a double acting cylinder and operable
to permit flow of the liquid from the tank, and means in-
cluding a manually operable multiple valve interconnect-
ing said socurce conduit and said double acting cylinder
which upon manual actuation of said multiple valve auto-
matically’ opens said discharge valve while maintaining
said inlet valve closed to permit discharge of a prede-
termined amount of liquid from the tank, then closes said
discharge valve and opens said. inlet valve to permit an
amount of liquid substantially equal to the amount dis-
charged to enter said tank. )

7. A flushing apparatus comprising a tank having an
inlet conduit connectible with a source of water under
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pressure and an outlet, an inlet valve, an outlet valve,
and hydraulic means including a pressure operated mov-
able element interconnecting said valves for opening and
closing said discharge valve and synchronously maintain-
ing closed and then opening said inlet valve upon actua-
tion thereof by the pressure of the source to discharge a
predetermined amount of water from said tank, and an
effectiating mechanism for varying the pressure operat-
ing said movable element.

8. The invention as defined in claim 7 in which the
movable element is a piston operable in a cylinder and the
effectuating mechanism vents one side of said cylinder to
permit movement of said piston.

9. The invention as defined in claim 8 in which the
effectuating mechanism is controlled by a float in said
tank and there is provided an adjustable interconnection
between said float and effectuating mechanism to operate
same at various liguid levels in the tank.

10. A flushing apparatus comprising a tank having an
inlet conduit connectible with a source of water under

pressure and an outlet, an inlet valve, a fluid pressure oper--

ated outlet valve, a manually operated multiple valve con-
necting said source pressure with said discharge valve, and
hydraulic means interconnecting said valves which, upon
actuation of said multiple valve, opens and then closes
said discharge valve and synchronously maintains closed
and then opens said inlet valve to discharge a predeter-
mined amount of water from said tank. '

11. A water closet for connection to a toilet bowl com-
prising a tank having a source conduit with an inlet valve
connectible with a source of water under pressure, an out-
let valve connectible with the toilet bowl and having a
piston operable in a cylinder for operating said outlet
valve, and means interconnecting one end of the cylinder
to said source conduit for subjecting one side of the piston
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to the fluid pressure in said source conduit to positively -

maintain said valve in its closed position, and vent means
connected to the other end of the cylinder for providing
substantially less pressure on the other side of the piston
than the source pressure when the first mentioned side is
subjected to the source pressure.

12. The invention as defined in claim 11 in which in
the interconnecting means there is provided a movable
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element which effectuates closure of said discharge valve
after a predetermined amount of water has been dis-
charged.

13. The invention as defined in claim 12 in which the
movable element is operated by an effectuating mecha-
nism which has adjustable means therein for operating
said element at any desired water level.

14. A water closet for connection to a toilet bowl com-
prising a tank having a source conduit with an inlet valve
connectible with a source of water under pressure, an
cutlet valve connectible with the toilet bowl having a
piston operable in a cylinder with opposed ports, and a
two-position multiple valve interconnected between said
cylinder and said source conduit for in one position
connecting said source conduit with one port of said cyl-
inder and venting the other port, and in the other posi-
tion connecting said source conduit with said other port
and venting said one port to open and close said discharge
valve. -

15. A dispensing mechanism for permitting discharge
of a fluid comprising a tank having a source conduit con-
nectible with a source of fluid under pressure, an outlet
in said tank having an outlet valve, a piston operable in
a cylinder and connected to the outlet valve to operate
same, means interconnecting one end of said cylinder to
said source conduit for subjecting one end of the piston
to the fluid pressure in said source conduit to positively
maintain said valve in its closed position, and vent means
connected to the other end of the cylinder for providing
substantially less pressure on the other side of the piston
than the source pressure when the first mentioned side is
subjected to the same pressure.
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