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1

The present invention relates to flush tanks
and particularly to tanks such as are used in
combination with toilets and the purpose of
which ds to store a predetermined volume of
liquid, such as water, in a position to be dis-
charged by gravity with a flushing action through
the toilet bowl or other vessel to be flushed.

Ordinarily, flush tanks include two rather in-
tricate valve mechanisms, one of which is known
as a float valve which automatically controls the
entry of water into the tank. The other is called
a flush valve and is usually manually opened to
permit discharge of water from the tank by grav-
ity. 'The valves commonly used for these pur-
poses are undesirable for many reasons. For ex-
ample, most of the complicated mechanism
which controls their operation is immersed in
water where it cannot be lubricated and where it
is subject to corrosion and deposits of minerals
and other impurities in the water. They are
ustally noisy and inefficient in operation and are
necessarily so positioned that replacement and
repair are inconvenient and costly. :

It is an object of the present invention to pro-
vide a flush tank which overcomes the above
mentioned and other disadvantages and to pro-
vide a flush tank which functions perfectly with
a minimum of mechanical or moving parts. A
further object of the invention is to provide a
flush tank with but two valves of extremely sim-
ple construction for controlling filling and dis-
charging of the tank and in which ounly one of
the valves is immersed in the liquid contents of
the tank but controlled by pressure in the tank
rather than by mechanical connections, A still
further object of the invention is the provision of
a flush tank from which the usual float valve is
eliminated and in which the level of the liquid in
the tank and the flushing operation of the tank

are both subject to control by fluid pressure

which pressure is controlled by a very simple
valve mechanism which may be hand operated.
Further objects and advantages of the invention
will become apparent from an understanding of
the following specification.

To simplify the disclosure of the invention, it
will be described herein as applied to a tank for
water used in flushing a toilet. It is not intended
that this description be taken a§ limiting the in-
vention to the particular form or use mentioned
as it is readily adaptable to use with other liquids
and for other purposes. :

The drawing is a vertical sectional view of a
simple form of flush tank embodying the princi-
ples of the present invention.

2
In the drawing a fluid tight flush tank is indi-
cated at 10 and may be of any desired shape de-

» pending upon the use to which it is to be put and
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the space in which it is to be installed. The tank
is shown as having a removable cover 11 held in
place by cap screws as indicated at 12 and a re-
silient gasket such as shown at {3 may be em-
ployed to facilitate a fluid tight joint between the
cover and the tank. :

Entering the tank preferably, though not nec-
essarily, through its bottom wall is a supply pipe
{4 through which water may be introduced to its
interior, This supply pipe 4 leads to the source
of supply under pressure which, in the event of
city use, could be the city water mains by which
all houses and buildings are usually served.
While the pipe {4 does not contain a valve, it
may contain any suitable pressure regulating
means if desired or flow restricting means to limit
the pressure of water entering the tank {0 or fo
regulate the time required for filling the tank to
capacity. Whatever such means are used in
conjunction with the pipe 14, however, it should
always remain open for communicating pressure
to the interior of the tank {0,

A discharge or flush pipe 15 is also connected
with the tank 10 preferably at its bottom and,
where the flush tank is being used in conjunction
with a toilet, this flush pipe 15 will be joined with
the toilet bowl in order to direct the contents of
the tank 10 thereto for flushing action. The
flush outlet 15 is normally closed by a valve 16
and this valve has a vertically rising stem 17
which carries a float I8 at its upper end in the
form of an inverted cup shaped member with
its upper end closed and its lower end open. The
valve 16, together with its float 18, is guided for
vertical opening movement by a guide which may
be in the form of a tube 19 secured to and de-
pending from the cover Il of the tank 10 and
terminating a short distance above the bottom
of the tank. A vent opening is provided in the
cover {1 of the tank and is connected by a pipe
20 with a vent control valve 2| which in turn
connects with the pipe 22. The pipe 22 may lead
directly to the atmosphere or may be directed
elsewhere as will presently be described. The
valve 21 is shown as a simple type of valve oper-
able manually to open or close the atmosphere
vent by means of a handle 23 but any simple or
quick acting type of valve .may be substituted
therefor. . .

In operation the flush valve 6 and the vent
valve 23 are normally closed as shown. Water
under pressure is free to enter the tank 10
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through the pipe {4 and will attain a level in the
tank and within the guide tube 19 limited by the
presence of air in the tank and determined by
the exact pressure in the source of supply. For
example, as the water enters adjacent the bottom
of the tank the level of the water will rise until
the air which cannof{ escape is compressed to a
pressure which equals that of the water supply.
Consequently, the tank will be filied to a point
below its top-as, for example, may be indicated by
the dotted line 24, As the level of the water is
rising in the tank and also within the tube 18, it
enters the open bottom of the cup shaped fleat
{8 and also rises within the float to a level de-
termined by the pressure of air compressed with-
in its upper closed end. A dotied line 25 is
shown in the float to indicate approximately the
line of the water level thersin when the air
above such line is compressed by the water pres-
sure below the line. The weight of the valve i8
and the design of the float portion (8 thereof are
such that the air entrappsd in the fioat makes it
sufficiently buoyant to raise the valve 1§ from its
seat under atmospheric pressure, The pressure
in the tank {8, however, is substantially greater
than atmospheric-and overcomes the tendency of
the float to open the valve {8. When the tank
{8 is filled to capacity with water, g balance of
pressures will have been obtained which retaing
the valve 18 in its closed position.

In order to flush the water from the tank
through the pipe 45, it is ocnly necessary to open
the valve 21 which will iTnmediately exhaust the
pressure from fhe upper end of the tubular guide

{8 so that the pressure therein will fall toward @

normal gtmospheric pressure and the valve i6
will be raised from its seat by the fleat 48 which
will rise to the water level in the tube §8§. Con-
sequently, all of the waber in the tank 10 will be
free to discharge through the fiush pipe 15 ang
the discharge of the water will in fact be has-
tened by the air pressure in the upper portion
of the tank. As the level of the water in the tank
{8 is lowered because of its discharge, the water
level within the tubular guide 13 will also move
downwardly and the float 8 will return {o. its
normal position with the valve {8 again scating
to close the flush outles {8, The valve 21 should
be maintained open icor only a short period of
time so that aifter the flushing action has com-
menced the vent will be closed and upon seating
of the valve {5 the water level will commence riz-
ing in the tank to charge it for the next flushing
operation. A spring closed valve may be subshi-
tuted for the valve 21 so that it will close auto-
matically when it is released.

With the construction herein disclosed, the
flush tank is automatically charged by reason. of
its connection with a source of water under pres-
sure and the same pressure is effective to control
the operation of the fAush valve and also to hasten
the water in its discharge from the tank when
the flush valve is open. - In crder to effect the
flushing operation and a subszequent charging of
the tank, it is necessary merely to vent the tank
to atmosphere momentarily.

The vent controi valve 21 should be air tight
when it is closed for ihie operation herein de-
sceribed. It is not, however, necessatry that a per-

fect seal he produced by this valve as, should 7

a slight leak be present o permit the escape of a
small qualitity of air, the water level within the
tubular member §§ would gradually increase until
it reached the valve and if water leaked through
the valve it would pass oubtwardly through the
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pipe 22, The pipe 22 therefore could be connect-
ed with the flush pipe 1§ or directly with the
toilet bowl or other vessel for reception of the
leaking water. The presence of water filling the
tube {9 would, however, not prevent the opera-
tion, as described, so long as it was not leaking
through the vent valve at a rate sufficient to ef-
fect a material reduction of pressure within the
tank.

Under the theory of operation hereinbefore de-
scribed, it is apparent that successful opening of
the flush valve 16 when the vent valve is open

-depends upon g rather sensitive balance of pres-

sures and it is conceivable that with the rela-
tively high pressure entering the tank through
the supply line {4 the pressure within the tank
when it is filled will be so great that it will tend
to hold the flush valve 18 closed with a greater
force than would be overcome by the buoyancy of
the fioat 18 unless the proportions of the float
were solarge as t¢ be impracticable, Any tend-
ency of the valve I8 to be held closed by pres-
sure within the tank {8 is, however, overcome by
the structure shown wherein the guide tube 9 is
shown as imperforate so that there is no com-
munication between the inside of the tube 19 and
the tank #8 outside of the tube except through
the bottom of the tube. Purthermore, the size
of the flcat {8 is just slightly smaller than the
tube {9 so that any pressure ccmmunicated from
the interior of the tank to the upper portion
of the tube {8 is substantially obstructed by the
float and must be communicated to the upper
portion of the tube #8 through the very small
annular channel between the float and the tube.
As g consequence of this construction, when the
vent valve 23 is open to effect flushing of the
tank, the pressure within the upper portion of
the tube 18 is reduced without reducing the pres-
sure within the tank 18 and if the valve 8§ re-
mains closed against the tendency of the ficat to
raise it through buoyancy slone, the pressure in
the tank [0 will seek fo exhaust itself upwardly
through the tube 18. In entering the bottom of

5 'the tube 18, this pressure is largely obstructed by

the presence of the ficat {8 and a sudden and
substantial force is applied to the float in addi-
tion to the lifting force of its own buoyancy 1o
positively insure raising of the valve i8 to permit
flushing of the contents of the tank 8.

The tank {4 has been disclosed herein as sealed
by cover {i arranged at its top. It is not in-
tended that this invention is to be limited by this
particular disclosure, however, as the means for
permitting access to the tank {6 may be arranged
at the bottom cof the tank rather than the top
or, in fact, in any convenient position.

t is believed apparent from the foregoing dis-
cicsure that the exact structure of the tank and
the stiructure and arrangement of the seversl
autlets and valves therein need not ke exactly as
herein- described but may be varied consider-
ably within the scope of the invention as it is
defined in the appended claims.

We claim:

1. A fiush tank comprising a fivid tight re-
ceptaclie, means connecting said receptoacie with
& source of liguid under pressurve, a discharge
cpening in said receptacie, a valve normally clos-
ing said opening, a float normally tending to
open said valve bub prevented from fcating by
pressure within the recepizcle, and means ior
venting the recegiacls to atmoesphere to permis

hie £oab to opsan said valve,

2. A flush tank comprising a fluid tight re-
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ceptacle means connecting said receptacle with
a source of liquid under pressure whereby the
receptacle will normally fill with liquid to a level
determined by air trapped in its upper portion,
a discharge opening in the bottom of the re-
ceptacle, a float valve normally closing said
opening and maintained closed by the pressure
within the receptacle, and means.to vent the
receptacle to atmosphere, whereby the float valve
will be permitted to open to fiush the liquid con-
tents through said discharge opening.

3. A flush tank of fluid tight construction
comprising means connecting the interior of the
tank with a source of liquid under pressure, a
flush opening in the bottom of the tank, a valve
closing said opening, a tubular member depend-
ing from the top of the tank to a position above
said valve, a float connected with the valve and
guided for rising movement in said tubular
member, a vent to atmosphere from the upper
part of said tubular member, and a valve for
controlling said vent.

4. A flush tank of fluid tight construction
comprising means for introducing ligquid under
pressure to the tank, a flush opening in the bot-
tom of the tank, a valve normally closing said
opening, a float connected with said valve and
comprising an inverted cup shaped member
adapted to be partially filled with liquid rising
in the tank whereby air will be entrapped in the
float, a normally closed vent adjacent the top
of the tank for maintaining pressure in the tank
to prevent the float from opening the flush valve,
and means for opening said vent whereby the
float will be effective to open said valve and ef-
fect discharge of the liquid through the flush
opening.

5. A flush tank of fluid tight construction
comprising means for introducing liquid under
pressure to trap air under pressure in the upper
portion of the tank, a flush valve arranged in
the bottom of the tank, a tube extending ver-
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tically in the tank to a point below the normal
liquid level therein and open for communica-
tion with the tank only at its lower end, a mem-
ber connected with the flush valve and substan-
tially obstructing the lower end of said tube, and
means for venting the tube to reduce the pres-
sure in its upper end whereby the pressure in
the tank will be exerted upwardly against said
chstructing member to effect opening of the flush
valve. :

6. A fiush tank comprising a fluid tight re-
ceptacle, means connecting said receptacle with
a source of liguid under pressure, a flush open-
ing in the bottom of said receptacle, a valve nor-
mally closing said opening, a tube depending
from the top of said receptacle to a point directly
over the flush opening, a stem on the valve, an
inverted cup shaped member on the stem dis-
posed within the tube and of smaller diameter
than the interior of the tube whereby liquid en-
tering the tank will compress air in the top of
the tank and tube and will trap air in the in-
verted cup shaped member to make it buoyant
in the liquid, and a valve controlled vent com-
municating with the upper end of the tube for
permitting the buoyant cup shaped member to
float and unseat the flush valve.

STANLEY H. MOYER.
LAWRENCE R. JENSEN.
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