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3,148,381 
WATER CLSCSET TANKANO CUTLET WASLWE 

an Aiherto Moraies, Carics M. Icaza 7A, 
Paranaa, Pasaajina 

Filed Nov.30, 1960, Ser. No. 72,689 
2 Cairns. (C. 4-56) 

This invention relates to water closets. More specifi 
cally, this invention relates to improved means for filling 
and emptying the reservoir of flush type toilets. 
An object of this invention is to provide valve means 

for a toilet tank which is simple in construction, de 
pendable in operation and economical to produce and 
maintain. 

Still another object of this invention is to provide a 
water closet tank with a conical bottom having a valve 
seat therein closed by a floating ball which provides a 
hermetic seal and always insures complete draining of 
the tank before the valve is closed. 
Yet another object of this invention is to provide a 

water closet tank having a valve seat in the bottom there 
of which cooperates with a ball to form a hermetic Seal 
without any outside pressure being applied to the liquid 
within the tank. 
Another object of this invention is to provide a water 

closet tank with the inlet thereof at the top portion of 
the tank above the normal water level and thereby re 
ducing the possibility of leakage. 

Another object of this invention is to provide a com 
mode reservoir with inlet and outlet valves having flexi 
ble portions which are automatically self-sealing and 
wear compensating. 

Still another object of this invention is to provide an 
outlet valve in the bottom of a water tank wherein the 
member forming the valve seat also acts as a seal be 
tween the outlet pipe and water tank. 

These together with other objects and advantages which 
will become subsequently apparent reside in the details 
of construction and operation as more fully hereinafter 
described and ciaimed, reference being had to the accom 
panying drawings forming a part hereof, wherein like nu 
merals refer to like parts throughout, and in which: 
FIGURE 1 is a cross sectional view showing in eleva 

tion the general arrangement of my mechanism or device; 
FIGURE 2 is a plan view of FIGURE 1; 
FIGURE 3 is an enlarged view taken substantially on 

the plane of line 3-3 in FIGURE 1; 
FIGURE 4 is a cross sectional view taken substantially 

on the plane of line 4 –4 in FIGURE 3; 
FIGURE 5 is a cross sectional view in elevation simi 

lar to FIGURE 4 but showing a modification of my in 
vention; 
FIGURE 6 is an enlarged cross sectional view taken 

substantially on the plane of line 6-6 in FIGURE 2 
and showing an enlarged view of my ball valve; 
FIGURE 7 is a cross sectional view in elevation similar 

to FIGURE 6 but showing a modification of my ball 
valve; 
FIGURE 3 is a view similar to FIGURE 7 but showing 

a further modification of my ball valve; 
FIGURE 9 is an enlarged cross sectional view taken 

substantially on the plane of line 9-9 in FIGURE 2; 
FIGURE 10 is an enlarged view in perspective show 

ing details of my novel inlet valve; and 
FIGURE 11 shows a conventional toilet reservoir modi 

fied so as to use my novel ball valve. 
As shown in FGURES 1 and 2, the water closet as 

sembly comprises three primary subassemblies, namely, 
the inlet float operated subassembly 10, the outlet valve 
subassembly i and the reservoir tank 12. 

Referring to FiCURES 1-3, the tank 2 is substan 
tially rectangular shaped in pian and is formed by the 
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four vertical walls 13, 4, 15 and 16 while the bottom of 
the tank as shown in FIGURE 1 is formed of the sym 
metrical sloping walls 7 and 3 joined to the side walls 
so as to form an enclosed tank. The back left portion 
of the tank has a vertically extending chamber 19 which 
is also substantially of rectangular shape in plan view 
as shown in FEGURE 2 and is enclosed by the three side 
walls 29, 21, 22 with the back side of chamber 19 being 
open to the atmosphere for its entire vertical height. The 
conical bottom of the tank has located substantially in 
the center thereof a circular wall 38 extending down 
wardly therefrom and having a flange 49 extending in 
wardly from the bottom of the wall 38. The flange 40 
has a central aperture 42 therein for receiving a discharge 
pipe 44 therein. 
The inlet valve 10 is connected to a city water main 

or other source of water pressure by means of a vertically 
extending pipe 24 which extends downwardly through 
chamber 9 and is connected at its lower end to the 
water source. The upper end of the pipe 24 as shown in 
FiGURE 4 is bent horizontally and connected to a 
threaded sleeve 28 by means of a nut 26 threaded onto 
the left end of the sleeve 28. The flexible annular sealing 
member 43 is compressed between a shoulder within the 
nut and the left end of sleeve 28 so as to tightly grip 
and seal the upper end of the pipe 24 to the sleeve 28. 
The sleeve 28 is locked to a thickened wall portion 46 of 
the tank by means of a nut 359 threaded onto the left 
end of the sleeve and a flange 45 on the right end of the 
sleeve. As shown in FIGURE 3, the vertical sides of the 
thickened wall portion 46 are sloped or chamfered as 
shown at 48 so that the water shield 32 may slide down 
over the wall portion 46 and become locked thereto by 
the dovetail formed by the wall portion 46 and the slop 
ing walls of the shield 32 which frictionally grip these 
sloping walls. As shown in FIGURE 3, the shield 32 
is substantially U-shaped in cross section and as shown 
in FIGURE 4, the shield 32 is substantially awning 
shaped. 
The right end of the sleeve 23 has an outlet 50 which 

is sealed or opened by a flexible valve member. As shown 
in FIGURES 4 and 10, the flexible valve member com 
prises an oval shaped body 52 connected by a thin flex 
ible wall 56 to a dovetailed securing member 58. The 
dovetailed securing member 58 has sloping side walls 
which lock into a recess 62 in the thickened wall por 
tion 46. The recess 62 is of the same shape and of 
slightly smaller size than the dovetailed portion 58 where 
by the dovetailed portion 58 becomes securely locked in 
the recess once it is inserted therein. The flexible valve 
member may be composed of any conventional flexible 
material such as synthetic rubber, natural rubber, or any 
of the flexible plastics. The body portion 52 of the flex 
ible valve member has an aperture 54 formed therein 
for snugly receiving the float rod 36. The rod 36 has 
the conventional float 34 secured to one end thereof and 
the other end extends through the aperture 54 of the 
flexible valve member and into the recess 64 in the tank 
wall. The aperture 54 in the flexible valve member may 
be slightly smaller in size than the rod 36 whereby the 
rod 36 will be tightly and frictionally gripped by the 
flexible valve member. Also, the extreme left end of the 
rod which extends beyond the flexible valve member 
may be flattened if so desired. The inner lower end of 
the aperture 64 in the tank wall has a knife edge 66 
for pivotally supporting the end of the float rod 36. 
FIGURE 5 shows an inlet valve for a water closet 

tank slightly modified from that form shown in FIG 
URES 1-4 so as to be adapted to fit a tank having a 
thickened wall and a valve shield formed integrally there 
with at the top of the wall. Comparing FIGURE 5 
with FIGURE 4 it can be seen that the general arrange 
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ment of the valve parts and the shape of the valve parts 
in both species are substantially identical. However, the 
valve shield 32' in FIGURE 5 is integral with the thick 
ened wall portion 21'. The flange 45 shown in FIGURE 
4 has been omitted in FIGURE 5 and the sieeve 23 
has a press or a snug fit within the wall portion 2. 
By having the inlet valve 0 at the top of the tank and 

above the normal water level within the tank, the possi 
bility of water leakage from the tank is substantially re 
duced over that form of tank wherein the inlet valve is 
located in the bottom portion of the tank. 

Referring to FIGURES 1 and 6, a preferred form of 
the tank outlet valve is shown comprising the outlet pipe 
44 having an annular radially extending flange 78 in 
tegral therewith at its upper end. The annular flange 
78 rests on an annular flexible washer 88 which in turn 
rests on the upper surface of the tank flange 46. An 
internally threaded nut 74 is threaded upon the threads 
70 of the pipe 44 and tightened against the lower sur 
face of the flange 40 whereby the flexible washer 38 is 
compressed between the flanges 78 and 40 to form a leak 
proof seal in the bottom of the tank. A valve seat 82 
composed of some flexible material such as rubber or 
plastic seats upon the flange 78. The center of the valve 
seat has a large circular opening 90 therein which is of 
the same size and coincides with the opening through 
pipe 44. The lower surface of the valve seat 82 has an 
annular groove therein which tightly receives the upstand 
ing annular flange 80 extending upwardly from the flange 
78. The flange 80 fits with sufficient tightness in the 
groove in seat 82 so as to form a leakproof Seal there 
with. The upper portion of the valve seat 82 has a part 
spherical surface for receiving and snugly contacting 
the lower surface of the ball 72. The surface 84 of the 
valve seat has a very smooth finish whereby it may form 
a hermetic seal with the ball 72. The upwardly ex 
tending lips 84 of the valve seat are annular in shape 
and tapered in cross section whereby the outer upper 
edges of the lips are extremely flexible so that they may 
readily flex into tight contact with the ball 72. 
FIGURE 7 shows a modification of the outlet valve 

wherein the flexible valve seat 82 is elongated to extend 
through the bottom wall of the tank and thereby receive 
the outlet pipe 70'. In this form, the seal or seat 32 
serves a dual function, namely, it forms a valve seat at 
86 and forms a seal with the water pipe at 90. Also, 
the valve seat is recessed at 98 so as to receive the an 
nular flange 40' of the water tank whereby it also forms 
a seal between the outlet pipe and the water tank. The 
flexible extension 90 is tightened around the upper end of 
the pipe 70' by means of a conventional C clamp 92 
which is tightened by means of a threaded stud 94. The 
upper inner wall of the seal 82" has an annular recess 
which receives a rigid washer 102. However, the washer 
192 may be of the expansible split ring type. Since the 
upper flange 104 of the valve seat is normally larger in 
outside diameter than the inside diameter of the recess 
100 in the tank, the seat fits the recess with a tight fit. 
The washer 102 maintains the flange 104 into tight fitting 
engagement with the recess 100. 
FIGURE 8 shows a third modification where the valve 

seat 82' is of reduced size but still performs the double 
function of acting as a valve seat for ball 72' and as a 
seal between the flange 40' and the outlet pipe 76'. The 
lower end of the seal 82' has a recess 108 therein for 
receiving a flange 106 which is integral with the upper 
end of the outlet pipe 70'. When nut 74' is screwed 
upon the threaded pipe 70' it pulls the flange 166 of 
the pipe downwardly into tight engagement with the lower 
flange 109 of the valve seat 84' thereby forming a leak 
proof seal between the pipe and the flange 40' above 
the tank. The ball 72' seats with the flexible lips 84' 
in the same manner as in the species shown in FIGURES 
6 and 7. 
FIGURE 11 shows a conventional flat bottomed tank 
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4. 
12 modified to employ the outlet valve a shown in 
FIGURE 1. The false bottom 10 is of rectangular 
shape in plan view whereby it fits snugly within the 
Water tank 2' and rests on the bottom thereof. The 
false bottom 10 comprises a floor section 1 i2 which 
is of conical configuration and is supported on the verti 
cal walls 14. The conical floor 12 provides a means 
for guiding the valve ball 72 onto its seat 82. 
An outlet valve operating device 120 comprises a 

handle 22 connected to a curved lever 124 which has 
a lower end 526 for contacting the valve ball 72. As 
shown in FIGURES 1 and 9, the rod 124 is formed of 
flat bar stock twisted 90 degrees at 128. The tank wall 
15 is apertured for receiving a threaded sleeve 33 which 
has a shoulder at its right end for abutting the wall 15. 
A nut 34 is threaded onto the exterior of the sleeve 133 
for tightly connecting it to the wall 15. The lever 124 
has a small recess at 132 which receives a rounded pro 
jection 30 formed integral with the interior of the sleeve 
233. As shown in FIGURE 9, the lever 24 has sub 
Stantial clearance from the inside of the wall of the sleeve 
33 and fulcrums about the projection 130. 
In operation, the tank E2 is usually substantially filled 

with water to the level L as shown in FIGURE 1. If it 
is desired to flush the commode to which the water tank 
is connected, it is only necessary to push downwardly on 
the handle 122 whereby lever 20 fulcrums about the 
pivot point 30 so as to move the lower end 26 of the 
lever into engagement with the ball 72 whereby the seal 
between the ball and the valve seat 82 is broken, and the 
ball 72 being lighter than water, floats to the surface of 
the water in the tank. The valve seat 82, then being no 
longer closed by ball 72, permits the water to rush out of 
the tank and through the outlet pipe 44 to flush the toilet. 
When all of the water is finally drained from the tank 12, 
the ball 72 settles by gravity onto one of the walls 17 or 
18. The walls 17 and 18 being inclined towards the 
valve seat 82, the ball 72 is forced by gravity to roll down 
these bottom walls onto the seat 34, since both the ball 
72 and the surface 86 of the valve seat are very smooth, 
and since the seat 86 is still moist from the water that 
Was in the tank, a hermetic seal is formed between the ball 
72 and the seat 86. Due to the flexibility of the lips 84 
of the valve seat, and due to the smoothness of the ball 
72 and seat 84, the valve seat acts as a suction cup on the 
ball 72 and the seal therebetween cannot be broken since 
atmospheric pressure firmly holds or forces the lips 84 
into contact with the lower outer surface of the ball 72. 
Since the lips 84 are extremely thin and flexible, they may 
fieX to fill or seal any slight irregularities in the surface 
of the ball 72. 
When the valve E is opened, the level of the water in 

the tank immediately begins to drop which in turn causes 
the float 34 to drop. As the float 34 moves downwardly, 
the rod 36 and valve body 52 rotate counterclockwise 
about the fulcrum point 66. This causes the flexible 
neck 56 which supports the valve body 52 to bend down 
Wardly thereby separating the upper surface of the valve 
body 52 from the aperture 59 in the valve assembly 10. 
This opens the valve assembly 0 and thereby immediately 
allows water to rush through the pipe 54 and into the tank 
12. However, since the outlet pipe 44 is many times 
larger in diameter than the aperture 50, the water entering 
the tank through the inlet valve 10 cannot have any effect 
in filling the tank until the ball 72 is seated on the outlet 
valve. Once the tank is empty and the ball 72 has formed 
a seal on the seat 82, then the water entering the tank 
through the inlet valve begins to fill the tank 12. As the 
tank begins to fill the float 34 begins to rise upwardly 
therein on the surface of the water thereby gradually clos 
ing the valve 10. The valve 0 does not become com 
pletely closed until the water in the tank has reached the 
level or approximate level indicated at L. The valve 0 
may be adjusted to cut-off the inlet water supply at any 
desired level by bending the rod 36 if desired. Due to 
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the flexibility of the valve body 52, it will always form an 
hermetic Seal with the seat at 58 even when this seat be 
comes worn or deformed by corrosions or deposits. 
The floating members 34 and 72 may be formed of any 

conventional materials. However, it is preferable to 
form these members out of non-corrosive materials as 
plastics or rubber. 
When the tank is being filled with water, the ball 72 

cannot float off of the seat 85 because as explained above 
the lips 84 acts as suction cups on the bottom of the bai 
surface and furthermore the weight of the water on top 
of the ball forces it more tightly into engagement with 
the seat. Also, once the tank becomes filled with water, 
the pressure of the water acting on the outer surface of 
the lips 84 force them more tightly into engagement with 
the ball 72 thereby even more tightly sealing the outlet 
valve. 
The foregoing is considered as illustrative only of the 

principies of the invention. Further, since intimerous 
modifications and changes will readily occur to those 
skilled in the art, it is not desired to limit the invention to 
the exact construction and operation shown and described, 
and accordingly all suitable modifications and equivalents 
may be resorted to, falling within the scope of the inven 
tion as claimed. 
What is claimed as new is as follows: 
1. In combination with a water closet tank adapted to 

be partially filled with water to a predetermined level and 
having a flat bottom and side walls with the upper in 
let end of the centrally disposed discharge pipe sealingly 
secured through said bottom, an improved outlet valve 
assembly and actuator therefor comprising a removable 
false bottom snugly received in said tank and supported 
from said bottom, said false bottom defining a centrally 
disposed aperture of a larger diameter than, vertically 
spaced above and alined with the inlet end of said dis 
charge pipe, the upper Surfaces cf said false bottom being 
inclined downwardly toward said aperture, an upstand 
ing generally cylindrical valve seat sealingly secured at 
its lower end to the upper end of said discharge pipe and 
extending upwardly from said pipe to a point at least 
closely adjacent a generally horizontal plane containing 
the surfaces of said false bottom defining the uppermost 
extremity of said aperture, a freely floatable ball float 
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valve in said tank above said false bottom sealingly seat 
abie in the upper end of said valve seat with appreciably 
less than the lower half of said ball float valve disposed 
in the upper end of said valve, an aperture formed through 
one of said side walls above said level, pivotable lever 
means extending through said aperture and including a 
first end disposed in said tank and engageable only with 
the portion of said float valve disposed above said seat 
for unseating said float valve from said seat upon pivotal 
movement of said lever to cause said ball float valve to 
float in said water and open said valve seat, said ball float 
valve being reseatabie in said valve seat by the rolling of 
said ball valve by gravity down said false bottom to said 
valve seat in said aperture when said water is drained 
from said tank. 

2. The combination of claim 1 wherein at least the 
upper end of said valve seat with which said ball float 
valve is engageable is thin walled and constructed of re 
silient material. 
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