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1 Claim. (C. 4-57) 

This invention relates to ball flush valves employed in 
closet flush tanks and more particularly to a float type 
ball flush valve, the buoyancy of which may be varied 
to control the extent of flushing and measure the escape 
of water from the tank. 

In flush tanks of the type generally in use, the tank 
comprises a reservoir for storing a predetermined quan 
tity of flush water, the reservoir being provided with a 
float controlled water inlet valve to determine the water 
level in the tank each time the tank is filled, and to main 
tain that level. The flush valve utilized in such tanks to 
control the flush discharge is the hollow "ball' type, 
which ball is open at the botom, the ball having a spheri 
cal or conical valve seat engaging surface surrounding its 
bottom opening, which is adapted to engage an annular 
seat which forms the upper end of the discharge outlet 
to the toilet bowl. Air is retained in the ball as in an 
air bell, The ball is adapted to be lifted from the seat 
by manual operation and by reason of its containing air 
trapped therewithin, the ball tends to float within the 
limit of movement allowed, to the surface of the water 
within the tank. As the water level subsides during a 
flushing operation the ball floats on the water surface, 
finally reseating itself on the annular seat when the tank 
is empty. In such an arrangement once the ball valve 
is lifted from the seat, the water pressure, due to static 
head, acts uniformly around the entire surface of the 
ball valve instead of the upper surface and that portion 
of the lower surface not covered by the seat and dis 
charge outlet. Once the ball rises from the seat in the 
tank and thus becomes buoyant, there is no way of caus 
ing it to reseat until the water level has permitted the 
valve to float into seating position. In every flushing 
operation the entire tank of water is consumed and de 
livered to the toilet bowl. In rural areas and alsewhere, 
where septic tanks and cesspools are employed there may 
be drainage difficulties which are being overloaded un 
necessarily by repeated flushings of the toilet. If there 
be a water shortage in the domestic supply and it is nec 
essary to conserve water, it would be desirable to pro 
vide mechanism whereby any fractional portion of the 

O 

5 

20 

30 

35 

40 

45 

50 

55 

water contained in the tank reservoir may be used for 
flushing, especially when adequate flushing can be ob 
tained without using the full supply. 
The present invention is directed to a ball valve of 

the floating type, in which the buoyancy of the valve is 
controlled to cause the valve to reseat in advance of 
floating to a seat as the tank water level recedes. The 
invention is further directed to a ball valve of the floating 
air bell type, open at the bottom, in which the air trapped 
within the bell is allowed to escape at a preset fixed me 
tered rate commencing each time the flushing operation 
is initiated whereby in a predetermined time the buoy 
ancy of the valve is destroyed, and the valve allowed to 
sink and reseat upon partial emptying of the tank. The 
invention is further directed to a ball valve in which 
provision is made for the metered escape of air to grad 
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ually destroy the buoyancy of the valve each time a flush 
ing operation takes place, and in which such means ex 
tends to an accessible location near the rim of the tank, 
whereby the escape may be manually cut off to conveni. 
ently restore normal float valve operation when desired. 
The arrangement is such that the air escape may be re 
established at any time whereby flushing will be effected 
by a reduced quantity of water less than the flush tank 
capacity. In one form of the invention provision is made 
for readily adjusting the metered rate of air flow, where 
by the quantity of water consumed or a partial flush can 
be quickly set to that desired. The invention is further directed to an arrangement for automatically effecting 
flushing by a partial use of the tank capacity, which auto 
matic operation may be circumvented at any time to pro 
vide a full flush utilizing the full tank capacity by effect 
ing manual control during the flushing operation or in 
which a subsequent flush utilizing the remainder of the 
Water can be had. The invention is further directed to 
positive means for accomplishing the purpose, of low 
cost, and readily adapted to installation in standard toilet 
flush tanks. 
The above and other novel features of the invention 

will appear more fully hereinafter from the following 
detailed description when taken in conjunction with the 
accompanying drawings. It is expressly understood that 
the drawings are employed for purposes of illustration 
only and are not designed as a definition of the limits 
of the invention, reference being had for this purpose to 
the appended claims. 

In the drawings, wherein like reference characters in 
dicate like parts: 

Fig. 1 is a sectional view through a flush tank in which 
the ball valve is shown; 

Fig. 2 is a composite view, with parts in section and 
parts in perspective to illustrate the operative structure; 

Fig. 3 is a fragmentary perspective of the air bleed 
shown in air bleed cut off position; 

Fig. 4 is an enlarged fragmentary sectional view of 
the air bleed metering port; 

Fig. 5 is an enlarged fragmentary sectional view of 
the air bleed connection to the ball valve; - 

Fig. 6 is a fragmentary sectional view of a modified 
air bleed connection to the ball valve; 

Fig. 7 is an elevational view of a modified form of 
support bracket; 

Fig. 8 is a fragmentary view approximately full size 
With parts shown in section taken substantially on the 
line 8-8 of Figure 7; 

Fig. 9 is a sectional view taken on the line 9-9 of 
Fig. 8; and 

Fig. 10 is a fragmentary perspective view of the ad 
justable portion of the bracket, and clamp screw shown 
in exploded relation. - 

In Figure 1, there is shown the flush tank or reser 
voir 10 having therein a water inlet pipe 12, such pipe 
being provided with a float valve 14 actuated by a float 
16. The float and valve are adapted to provide a set 
water level within the tank as is indicated at 18. In the 
bottom of the tank is a discharge outlet 20 leading to 
the toilet bowl, as is well understood in the art. Such 
discharge outlet passes through the bottom of the tank 
10 and terminates within the tank in an annular valve 
seat 22. Formed as a part of the seat but located 
below the seat is a lateral conduit 24 having an upward 
extending overflow tube 26, the upper end 28 of which 
prevents the water level 18 from rising above the rim 
of the tank. The overflow tube 26 as is well understood 
in the art is connected to the outlet 20 at all times. 

Seated on the valve seat 22, is the ball valve 30 and 
extending from its upper end is a stem 32, the upper-end 
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of which is bent as at 34 to provide a shoulder. Such 
stem is adapted to freely slide vertically in a guide 36 
mounted on the overflow pipe 26. The guide 36 tends 
to hold the stem and the ball valve in axial alignment 
with the seat 22. 

In order to actuate the ball valve, the upper end of 
the stem has slidably mounted thereon a loop 38 formed 
at right angles to and at the end of the link 40. The 
loop is of a diameter to engage the shoulder 34. The 
link at its upper end is pivotally connected as at 42 to 
the end of a lever arm 44. The lever arm passes through 
the tank wall as at 46 where it is fulcrumed, and an 
operating handle 48 is provided outside the tank to op 
erate the lever. Suitable stops to limit the angular move 
ment of the lever (not shown) are provided. 
As shown in Figures 2 and 3 the ball comprises bot 

tom and top conically shaped sections 50 and 52 the 
bottom section being suitably shaped to provide a satis 
factory seating engagement with the valve seat 22. The 
upper end of the ball valve is provided with a metal 
insert 54 having a threaded aperture 56 into which the 
lower end of the stem 32 is threaded. 
The valve ball is open in the bottom as at 57 So as to 

permit water to enter the ball, to the extent that the 
air trapped within the ball permits, each time the ball 
is lifted from the seat for a flushing operation. The ball 
is otherwise imperforate except for an air bleed con 
nection formed by the insert nipple 58 in the upper wall 
thereof. Such nipple is connected by a flexible tube 60 
leading to a metering fitting 62 adapted to be held near 
the top of the tank, above the water level by a bracket 
64. The bracket has a U portion 66 adapted to clip or 
hook over the upper edge or rim 68 of the tank G and 
a lateral inwardly extending bracket portion 70, having an 
aperture 72 through which the fitting 62 and tube 60 
may freely pass. The fitting has a flange or bead 74 
of a diameter greater than the aperture, to Support the 
upper end of the hose in the bracket. 
The bracket may have a notch 76 adjacent the aper 

ture for holding the end of the tube, hen a free portion 
thereof is drawn up through the apertill re 72 whereby 
to provide a pinch shut off as indicated in Fig. 3, at 78. 

It will be understood that the air normally trapped 
in the valve ball will cause the ball to float, once it is 
lifted from the seat, so that upon manual operation of 
the lever 44 to lift the stem 32, the ball is lifted from 
the seat and rises by its buoyancy, the stem sliding 
freely through the loop 33. If the air trapped within 
the ball, the ball acting as an air bell, is not allowed 
to escape, the bali will tend to float, and will be pre 
vented from reseating until the water level in the tank 
has receded sufficiently to ficat the ball to seating posi 
tion. 
By means of the air bleed provided by the tube 60, 

and as controlled by the metering orifice 88 in the fit 
ting 62, air is allowed to escape from the ball, when 
lifted from its seat. This allows water to enter the ball, 
and before the level of the water within the ball reaches 
the lip 82 of the nipple, sufficient air has escaped so as 
to destroy the buoyancy. When the ball thus becomes 
no longer buoyant, it sinks, and reseats, without await 
ing the usual recession of the water ievel within the tank 
heretofore depended upon to float the ball to its seat. 
Thus a flush utilizing a partial portion of the tank capac 
ity is effected, conserving the remainder of the water 
within the tank for a subsequent flush. 
As soon as the ball reseats, air flows into the ball 

through the tube 60, and the water within the ball drops 
out into the discharge conduit 20. 

It will be seen that by selecting a bleed port 80 of 
a proper diameter, the time that it takes to cause the 
ball to lose its buoyancy may be closely controlled, so 
that accurate control over the fiush period is had. If 
for any reason, it is desired to temporarily restore- the 
flushing-cycle to the floating control of the ball, the air 
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4. 
outlet through tube 60 can be blocked. A convenient 
means for accompanying this purpose is shown in Fig. 
3, wherein the tube is looped and pinched as at 78 and 
the end or fitting 62 inserted in the slot 76, which holds 
the tube looped and pinched as shown. 

If desired the ball may be provided with a fitting such 
as 86, which can be interposed between the stem 32 and 
bushing 54, such fitting having a stem having a male 
thread at 88, and an internal thread as at 90 to re 
ceive the stem 32. The bushing 54 is drilled as at 92 
to connect with the ball internally, and the fitting is pro 
vided with a port. 94, and inclined nipple 96, to which 
the tube 60 is connected. Since the diameter of the 
fitting, to apply to standard balls is necessarily of small 
diameter, the port 94 will be constricted, and may serve 
as the metering constriction. Thus the fitting 62 would 
have a relatively non-constricting port 80 of larger di 
ameter. 
The apparatus is such as to be readily adapted to any 

standard flush tank, and once installed, the apparatus 
automatically controls the flush flow period. At the same 
time, it will be observed that if it be desired to utilize 
the entire tank capacity for a flush, the ball may be held 
in elevated position from its seat by manually holding 
the lever arm 44 in the up position. 

In the form of the invention disclosed in Figures 7-10 
inclusive, the support bracket or clip comprises a flat 
resilient strip formed to provide a central flat body por. 
tion 182, having its upper end bent over as at 84 to form 
a guide and support for the tube 60, and downwardly as 
at 86 to form a clip to extend into the overflow pipe 
28. The lower end of the portion 186 is bent inwardly 
as at 87 to engage the internal wall of the pipe 28. 
The lower end of the body portion is provided with a bent 
portion 188 forming a second guide for the tube 60 and 
an upwardly extending portion 193 which is adapted to 
be adjustably drawn toward and away from the central 
body portion, by adjustment of the wing nut 92 and 
screw 94. The bent portion 188 is provided with a 
hole 196 of about the external diameter of the tube, 
whereas the portion 84 is provided with a hole 98 which 
is somewhat smaller than the external diameter of the 
tube, whereby the tube is frictionally supported from 
slipping away from the clamp. Both holes are disposed 
to one side of the vertical center line of the clip, whereas 
the Screw 94 is offset to the other side of the center 
line, so that the tube can extend substantially straight 
through the clip. 
By regulating the thumb screw and squeezing the tube 

to any desired degree, the rate of air bleed from the ball 
is controlled. Thus the rate at which the air is allowed 
to escape from the ball is preset, and the time delay for 
destroying the buoyancy of the ball is adjustable. Once 
adjusted to suit conditions, it may remain so adjusted, and 
on each flush after the tank has filed, the actual quantity 
of water allowed to escape, will be the same, and the 
partial flush is thus established. 

After a partial flush, if it be desired to augment the 
flush by utilizing the remaining water in the tank, the 
operator may manipulate the handle 48 so as to again 
lift the ball 30 from the seat, and thereby permit the re 
maining water to act as a secondary fish, such flush 
being concluded when the ball 39 again reseats. 
When the secondary flush is resorted to, there is gen 

erally a brief lapse of time during which the bail loses 
the water which has flowed into the ball during the partial 
flush, the water discharging down the drain 20. The 
opening in the bottom of the ball is sufficiently iarge to 
permit rapid simultaneous spillage, an entrance of air, 
So that emptying the ball to restore its buoyancy when 
Subsequently lifted from the seat is not dependent upon 
air entering through the conduit 20. 
Although several embodiments of the invention, have 

been illustrated and described, it is to be understood that 
the invention is not limited thereto. As various changes 
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in the construction and arrangement may be made with 
out departing from the sprit of the invention, as will be 
apparent to those skilled in the art, reference will be had 
to the appended claims for a definition of the limits of 
the invention. 

This application is a continuation in part of application 
Serial No. 504,827, filed April 29, 1955, now abandoned. 
What is claimed is: 
A valve ball assembly for a closet flush tank having an 

overflow tube comprising a hollow ball having an upper 
portion and a lower valve seat engaging portion, said 
lower portion having an aperture, to admit air into the 
ball to render the same buoyant when submerged and 
unseated in a flush tank, a port in the upper portion of 
said ball, a flexible conduit means connecting with said 
port at one end, and bracket means adapted to support 
the free end of said tube for exhausting air from said 
ball to atmosphere to admit water into said ball through 
the bottom aperture to destroy the buoyancy thereof, said 
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bracket comprising a clip of strip material having a flat 
central body portion at one end reversely bent over down 
wardly and adapted for insertion into the overflow tube 
and said clip having its other end portion reversely bent 
over and adapted to extend upwardly along the body 
portion, apertures in each of said reverse bends through 
which said conduit extends, said conduit extending be 
tween said upwardly bent portion and the body portion, 
and means for adjustably drawing said last named bent 
portion and body portion together to flatten said conduit, 
whereby to regulate the rate of air flow therethrough. 
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