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My invention relates to improvements in the valve
operating mechanism of a toilet flush tank.

Conventional flush tanks have a capacity of eight gal-
lons and are completely emptied at each flushing. I have
discovered “that, in all but the most exceptional cases,
the toilet can be satisfactorily flushed with about four
gallons of water, and that the remainng four gallons are
needed only to furnish. the necessary head and velocity
for the first four gallons which must flow from the tank
to the sewer-to effect the flushing. in other words, the
flow of the last four gallons from the tank to the sewer
represenis a waste of water which, in view of the in-
greasirxg shortage of water can be quite serious, especially
in congested areas.

1t is therefore an cbject of the invention to produce an
improved valve operating mechanism whereby the amount
of water which flows from the tank to the sewer for each
flushing is reduced by about one half without sacrificing
the function or the advantage of the head, or static pres-
sure which is produced by that portion of the water in
the tank which, according to my invention, is not allowed
to flow to the sewer,

As stated, there dre exceptional cases in which the entire
water content “of the flush tank is needed for effective
fiushing. .

it is, therefore, a further object of the invention to
preduce a mechanism of the type referred to which can
be manually controlled so as to permit complete evacua-
tion of the tank when needed.

in'conventional tanks, the ball valve is carried by a thin
lift rod which is loosely guided by a ring carried by the
overflow pipe, said lift rod being raised by the operating
arm when the outside handle is turned.  Common ex.
perience shows that this arrangement does not guarantee
positive seating of the ball valve and this experience has
caused inventors to resort to various expedients such as
fluting the bali valve, or providing it with a pendant ex-
tension, and so on.

It is, therefore, a still further object of the invention

to preduce an improved valve cperating mechanism which -

positively insures proper seating of the ball.

In apartment houses and in other installations where
the water head, or the induced suction, is high, the ball
valve often gets jammed into the upper end of discharge
pipe far beyond the extent necessary to insure adequate
closure of the pipe with the result that it becomes diffi-
cult, if not impossible to lift the ball from its seat without
damage to the ball valve, or to the operating mechanism,
or both.

It is, therefore, a still further object of the invention
to produce an improved  valve operating mechanism
whereby the movement of the ball valve into the upper
end of the pipe leading from the flush tank is limited
to that needed for proper seating of the valve.

A still forther object is to produce an improved valve
operating mechanism which is durable, which is easy to
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make and install and which is relatively free of mainte-
nance costs.

These and other objects are attained by my invention
as set forth in the foltowing specification and as shown
in the accompanying drawings in which:

Fig. 1 is a fragmentary view, partly in elevation and
partly in vertical section showing my improved valve
operating mechanism in the open, or flushing position.

Fig. 2 is a vertical section of the ball valve,

Fig. 3 is a top plan view of the ball valve looking in
the direction of line 3—3 of Fig. 2.

Fig. 4 is similar to Fig. 1, but showing the parts in the
closed, or non-flushing, position. ‘

Fig. 5 is a sectional view looking in the direction of line
5—5 on Fig. 4. ‘

Fig. 6 is an enlarged, vertical sectional view showing
details of the upper portion of the lift rod.

In the drawings, § designates the lower portion of the
flush tank, the bottom of which is provided with a pipe 10
which leads to a foilet bowl, not shown. The tank is
also provided with an overflow pipe 12 which leads to
pipe 19.  The upper end of pipe 16 is turned to form
a conical seat 14 for the usual ball valve 16. - The ball
valve is carried by a lift rod 18, which is raised by operat-
ing arm 28 when the handle, not shown, is turned. )

According to my invention, the ball valve lift rod 18 is
freely slidable in a guide sleeve 20 which is fixedly carried
by leop 22 of a strap which is adjustably carried by yoke
24. . As will be seen from Figs. 4 and 5, by loosening
thumb screw 26, yoke 24 can be moved up .or down on,
and circumferentially, as well as radially, of, overflow
pipe 12 so as to align guide sleeve 28 with valve seat 14
to insure proper seating of the ‘ball valve. The upper
end of lift rod 18 is connected ‘to operating arm 28 by
means of a flexible element 38 which engages one of the
holes 31 in the end of the operating arm. :

Ball valve 16 is normally biased downwardly by a
compression spring 32 which encircles’ guide “sleéve. 26
and lift rod 18.- Spring 32 is so calibrated as to move
ball valve 16 to a position just short of full seating or full
closing, the ball valve being moved to full closing posi-
tion by gravity and by the action of the water in the tank.

The dewnward movement of the ball valve is limited
to the extent necessary for full closing of the valve by a
spring 34 which encircles lift rod 18 and is in the path of
movement of flange 36 which is carried by the upper end
of lift rod 18.

The operation is as follows: To flush the toilet bowl,
the operating handle, not shown, is actuated to raise rod
18 and ball valve 16 and quickly released. Immediately
upon release of the operating handle spring 32 moves
ball valve 16 down to just short of closing position. It
will be noted that, in the absence of spring 32, the ball
valve will continue to float on the surface of the water
in the tank and will not move down to closing position
until the tank has been emptied. But, because spring 32
forces the ball valve close to seat 14, the pressure of the
water above the ball valve and the entrainment resulting
from the flow of water through pipe 19, will force the
ball valve down against its seat. The arrangement and
calibration of the parts is such that, if the operating
handle is turned and released immediately, about one-half
of the water in the tank will have flowed out of the tank
before the ball valve has assumed its full closing position.
If it is desired to use all the water in the tank, it is merely
necessary to hold the operating handle in valve opening
position instead of releasing it immediately.

By the time the ball valve has moved down far enough
to insure full closing of the valve, flange 36 comes to rest
on spring 34 which thus yieldably limits the movement
of the ball valve relative to its seat and prevents the ball
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valve from being jammed in the upper end of pipe 10.

Spring 34 also counteracts some of the pressure exerted

on the ball by the water in the tank to facilitate the rais-

ing of the ball valve by the operating handle.

Since lift rod 18 is guided in sleeve 28 over a large
portion of its leagth, and since spring 32 moves ball valve
16 until at least the lower conical portion therecf has
entered pipe 19, positive seating of the ball valve is
assured.

The adjustable mounting of the lift rod by means of
strap 24 and thumb screw 26 is important because flush
tanks and overflow pipe assemblies are not completely
standardized so that the distance between the center of
the valve seat and overflow pipe or other support on
which the lift rod is mounted vary scmewhat. My ad-
justable mounting makes my control mechanism readily
applicable to flush tanks of various types.

What I claim is:

1. A valve mechanism for use with a toilet bowl flush
tank of the type which includes a discharge pipe leading
from the bottom thereof to a toilet bowl, a valve seat
between said discharge pipe and said tank, said mecha-
nism including a ball valve for engaging said seat to stop
the flow of water from said tank to said pipe, an actuating
lever operative to raise said ball valve off said seat and
a compression spring operable, when said ball valve is
raised off said seat, to bias said ball valve back toward
its seat, the force of said spring being sufficient to over-
come the buoyancy of the ball valve to force the latter

“toward its seat in the presence of water in said tank, and *

the range of action of said spring being such that when
the spring is fully distended, said ball valve does not fully
engage said seat, whereby said ball valve moves to full
seating position independently of said spring, and means
for preventing the movement of the ball valve toward its

seat beyond the extent necessary to insure full engagement
of the ball valve with said seat.

2. The structure recited in claim 1 and a lift rod for
carrying and moving said ball valve, a flange carried by
the upper end of said 1ift rod, and a second spring dis-
posed in the path of movement of, and engageable with,
siad flange, yieldably to limit the downward movement
of said lift rod and said ball valve, the relation of said
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second spring to said lift rod being such that said ball
valve fully engages said seat before said second spring is
engaged by said flange.

3. A toilet bowl flush tank and flow control valve
mechanism including a valve seat in the bottom of said
flush tank, a ball valve for engaging said seat to stop the
flow of water from said tank, a lift rod carrying said ball
valve, an actuating arm, lost motion means connecting
the upper end of said lift rod to said operating arm, said
arm being operative to lift said ball valve. off said seat,
a suppert within said tank, a guide sleeve carried by said
support and through which said lift rod freely moves, a
first compression spring normally biasing said ball valve
back towards its seat when said ball valve is raised off
its seat, and a second compression spring operable to limit
movement of said ball valve toward said seat, said first
spring being so calibrated as to be fully distended before
said ball valve has fully engaged said seat, said ball valve
being movable to full seating position independently of
said first spring, and said second spring being so calibrated
that, when said ball valve fully engages said seat, said
second spring will yieldably resist further movement of
said ball valve in the direction of said seat.

4. The structure recited in claim 3 in which said lost
motion means is in the nature of a flexible element ad-
justably connecting the upper end of said lift rod to the
end of said operating arm.

5. The structure recited in claim 3 in which said guide
sleeve encloses a major portion of said lift rod in all posi-
tions thereof.

6. The structure recited in claim 3, in which said first
and second spring are wound about said lift rod and a
fixed abutment separating, and common to, both said
springs.
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