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PLUMBING VALVE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention is concerned with valve controlling 

means which may, if desired, be used in conjunction 
with tank flushing apparatus. Specifically. the invention 
relates to the use of a metering device to control the 
supply of ?uid to a tank ?ushing apparatus, More par 
ticularly, the invention relates to a turbine wheel which 
senses ?uid ?ow to the ?ushing apparatus, said turbine 
wheel being connected, through an intermediate mech 
anism, to a cam that controls a valve which in turn reg 

ulates the supply of ?uid to the tank ?ushing apparatus. 
2. Prior Art 
Tank ?ushing apparatus has been the subject of many 

patents including patents to Gillin U.S. Pat. No. 
746,324, Smith U.S. Pat. No. 2,486,336, Barlow U.S. 
Pat. No. 3,086,217, Emerson et a1 U.S. Pat. No. 
3,324,481, and Bobo U.S. Pat. No. 3,619,821. None of 
the above cited patents except perhaps Bobo, employ 
a ?uid ?ow sensing device connected to a valve regulat 
ing cam. Bobo measures ?uid ?ow by means of a tilt 
able proportionately filled weight tank. 

It is the usual practice to control the ?lling of ?ush 
tanks by the use of a ?oat operated valve. As the ?oat 
rises with the filling of the tank it acts to close gradually 
the valve and thereby to restrict gradually the in?ow of 
the filling liquid until the tank is full, at which time the 
?oat controlled inlet valve completely shuts off the in 
?ow of liquid. This arrangement has been considered 
to be unsatisfactory because there is a gradual shutting 
off of the in?owing liquid with the consequent result 
that a relatively long period of time is required to fill 
the tank and it is, therefore, necessary to wait a long 
period of time to re?ush the tank. Another disadvan 
tage of this arrangement is that the gradual shutting off 
of the in?owing water results in an objectionable noise. 
Further, and possibly most importantly, a leak in the 
flush tank outflow valve can prevent the level of water 
in the ?ush tank from ever attaining a level sufficient 
to provide enough force to effect a positive inlet valve 
shut off, thereby allowing a continuous ?ow of water 
into the tank and out of the tank out?ow valve, thus 
wasting water. 
The use of a metering device to control ?uid ?ow in 

other contexts has also been the subject of several pa 
tents. Patents in this area include Moore US. Pat. No. 

867,587, Wolcott U.S. Pat. No. 2,589,650, Wiley U.S. 
Pat. No. 2,698,111, Rinkewich U.S. Pat. No. 
3,169,666, and Nelson et al U.S. Pat. No. 3,507,420. 
All of the above metering devices are believed to be in 
nonanalogous art and require a manual resetting each 
time the device is required to go through a metering cy 
cle. Further, for a given amount of metered ?uid, only 
a portion of the cam cycle is normally utilized in each 
of the above inventions. None of the devices are de 
signed to be automatically reset for a subsequent me 
tering cycle. 

In the devices previously used and disclosed in the 
references referred to above, the combination ofa ?uid 
?ow sensing device connected to a valve regulating 
cam is believed never to have been employed in ?ush 
ing devices. Flushing devices heretofore have relied 
mainly on a ?oat type mechanism to control water 

?ow, and metering devices heretofore have not gener 
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2 
ally been suitable for completely automatic cycling re 
quired in tank ?ushing apparatus. 
The present invention represents an improvement 

over Bobo U.S. Pat. No. 3,619,821 in that more accu 
rate control of the‘amount of water used may be ob 
tained with this construction. The construction also 
provides a simpler means to achieve the desired result. 
In addition, the metering device does not discharge any 
water other than through the two outlet pipes, and 
hence may be used in other applications as well as in 
connection with a ?ush tank without any leakage or 
loss of ?uid. 
There is, therefore, a need for a valve controlling 

means designed to be used in conjunction with tank 
?ushing apparatus or separately, which can avoid the 
problems associated with ?oat type valve controls and 
can utilize the advantages of a metering type valve con 
trol. ' 

SUMMARY OF THE INVENTION 

This invention relates to a ?uid controlling means 
which may be used as a tank ?ller device for a com 
mode, designed to provide an improved valve control 
ling means which will be quiet and efficient in opera 
tion and which is controlled automatically without ad 
ditional effort other than that required to lift the usual 
tank outlet valve. 
One object of the invention is the saving of water 

which is sometimes wasted in the providing of water to 
commodes. In this time of waste of our natural re 

sources, the saving of water is most important to the 
ecology. 
A further object of the invention is the prevention of 

the sometimes continuous running of water in the ?ush 
ing of commodes. 
Another object of this invention is to provide a posi 

tive shutoff of the liquid flow into the ?ush tank after 
a predetermined quantity of water is delivered nor 
mally sufficient to accomplish the desired purpose. 
After this quantity of ?uid has been delivered, the in 
vention shuts off the water supply whether the tank has 
filled or not. 

Another object of the invention is to shorten the time 
required to fill the tank and thereby increase the possi 
ble frequency of ?ush. 
A further object of the invention is the elimination of 

the ?oat ball and arm used in ?ushing apparatus. 
A still further object of the invention is the provision 

of an improved meter valve controlling means for what 
ever use such valve may be required. 
Further objects and features of the invention will be 

apparent from the following specification when consid— 
ered in connection with the claims and drawings. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a fragmentary view of a ?ush tank which 
employs one embodiment of the present invention, the 
walls and other parts of the ?ush tank being broken 
away to show more clearly the construction. 
FIG. 2 is a plan view of FIG. 1. 
FIG. 3 is a fragmentary view partly in elevation and 

partly in section of the inlet valve and follower guide, 
portions being broken away. 

FIG. 4 is a view in horizontal section taken substan 
tially along the line 4—4 of FIG. 3 and looking upward. 
FIG. 5 is a view in side elevation of the cam. 
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FIG. 6 is a fragmentary view partly in elevation and 
partly in section of the turbine housing, reducer mecha 
nism, and cam. having parts broken away and showing 
also the relationship between the valve follower and 
cam. 

FIG. 7 is a fragmentary view partly in side elevation 
showing the turbine housing with part of the outer 
housing removed and with parts shown in section. 

DETAILED DESCRIPTION 

Referring to FIGS. I and 2 of the drawings for a more 
detailed description of the preferred embodiment, a 
?ush tank 11 is indicated by the bottom thereof. The 
tank has the usual discharge outlet 12 at the bottom 
thereof providing a valve seat 13 controlled by a bulb 
or ball valve 14. The outlet 12 may be connected in the 
usual way to a water closet to be ?ushed or other article 
to which water is to be supplied. The flush tank 11 may 
be of any conventional construction. 
The tank bulb or ball valve 14 is attached to a verti 

cally movable rod 15, the upper portion of which is 
guided within a bracket 16. A life rod 17 has a loop at 
its lower portion to slidably engage the rod 15. The 
upper end of the lift rod 17 is connected at 24 to one 
end of lifting lever 18. Lever I8 is pivoted upon a pin 
19 which serves as a fulcrum and which is carried by a 
side wall of the tank 11. Connected intermediate the 
pin 19 and the end 26 of lever 18 is a link 36 whose 
lower end is positioned so as to move valve follower 37 
downward when lever 18 is actuated to raise ball valve 

14. 
To operate the lifting lever 18. its end 26 opposite to 

lift rod 17 is connected by a link 20 to an arm 21 se 

cured to a rotatable shaft 22. Shaft 22 extends through 
a side wall of the tank 11 and has a handle 23 affixed 
thereto on the outside of the tank. When the handle 23 
is swung in either direction, the arm 21 is rotated and 
the link 20 is pulled and in turn pulls downwardly upon 
the end 26 of lever 18 thereby pivoting the lever 18 
about pin 19, lifting the end 24 to which the lift rod 17 
is attached. and lowering the link 36. This lifts the lift 
rod 17, the rod 15, and the ball valve 14 from its seat 
13 so that the water in the tank is emptied and this also 
causes the valve follower 37 to be depressed thereby 
opening valve 32 which allows an inflow of the ?lling 
liquid. 
The filling liquid is supplied to the interior of tank 11 

by inlet pipe 31 (see FIG. 3) which extends into the 
tank from the outside. At the upper end of the inlet 
pipe 31 is a valve indicated as 32. When the valve 32 
is opened by link 36 and valve follower 37, liquid ?ows 
upwardly through pipe 31 past valve 32 to turbine 
housing 70 wherein a turbine wheel 71 (shown in FIG. 
7) is rotated by the ?uid ?ow before part of it is dis 
charged into the tank 11 by discharge pipe 38 (see FIG. 
1) and the remainder is discharged into the commode 
by filler pipe 39. 
The turbine wheel 71 is connected by a reducer 

mechanism 34 (FIG. 5) to a cam 35. Almost as soon as 

the ?ow of liquid starts. the surface of the cam 35 main 
tains the downward position of the valve follower 37 
until the cam has been rotated approximately 360° by 
the in?ow of ?uid. Thereupon a notch 61 in the cam 
surface allows the valve follower to return to its upward 
position and thereupon the valve 32 closes. 
Referring now to FIG. 3 for a more detailed illustra 

tion of the entire construction and for a description of 

4 
the valve 32, it may be seen that there is shown valve 
body 41 of valve 32 connected to inlet pipe 31. Formed 
on the interior of said valve body are inlet port 42, 
valve chamber 43 and outlet port 44 whose lower edge 

5 forms a valve seat 45. Contained within the valve 
chamber 43 are ball 46 and spring 47 positioned so as 
to maintain a sealing relationship between ball 46 and 
valve seat 45 except when the ball 46 is depressed as 
later described. 

Positioned above valve body 41 is a casing 50 which 
directs ?uid flow from valve body 41 to turbine housing 
70 and also serves as a guide for a vertically movable 
rod 52 forming a part of valve follower 37. A circular 
recessed ?ange 53 also forms a part of follower 37. The 

5 ?ange 53 is attached at the upper portion of the mov 
able rod 52. FIG. 4 illustrates valve follower guide 54 
which is attached to the lower end of casing 50 and 
guides rod 52 of valve follower 37. Fluid enters the cas 
ing 50 at 51 and is diverted to outlet 55 to which cou 
pling means 56 is connected and thus is supplied to the 
turbine housing 70. 
The operation of valve 32 is based upon the usual 

sealing of ball 46 on its seat 45 and the periodical 
(when desired) downward displacement of ball 46. 

—~ Normally the lower end of vertically movable rod 52 
rests on ball 46. Ball 46 normally maintains a sealing 
relationship with valve seat 45 by virtue of the force 
produced by spring 47. When the vertically movable 
rod 52 of follower 37 is downwardly displaced by link 
36, the ball 46 is likewise displaced allowing ?uid to 
pass through valve body 41. Such displacement also re 
moves the upper end of vertically movable rod 52 from 
its normal position in notch 61 of cam 35 (see FIGS. 1 
and 6) thereby allowing cam 35 to be rotated by tur 
bine wheel 71 as later described. In addition. the down 
ward displacement of the rod 52 and its ?ange 53 al 
lows the swing lever 63 to assume a vertical position in 
which the lower end of the swing lever 63 makes 
contact with the bottom ?ange 53 and thus prevents 
rod 52 from returning to notch 61 until the cam 35 has 
rotated sufficiently to displace notch 61 and thereby 
prevent the immediate return of the rod 52 to the notch 
61. Note that spring 47 prevents siphoning even if 
water pressure fails. 
The movable rod 52 is maintained in its downward 

position by cam surface 64 and thus the valve 32 is kept 
open until the cam 35 has rotated so as to return notch 

61 to its normal position. In the meantime, as the cam 
35 rotates, the swing lever 63 is lifted and then again 
tilted as explained below. This allows the upper end of 
rod 52 to reseat in the notch and thus close the valve. 
The swing lever 63 maintains its vertically downward 

position until swing lever stop 65 catches lever 63 and 
causes it to rotate with cam 35 until the lever has been 
rotated to slightly past a vertically upward position rel 
ative to its connecting pin 66. Gravitational forces then 
cause the lever to swing downward where it comes to 
rest on the upper edge of flange 53 of valve follower 37. 
The swing lever stop 65 is positioned on the cam 35 so 
that this entire sequence of events occurs prior to the 
reseating of the rod in the notch 61 which completes 
the ?lling cycle of the invention. 

Referring now to FIG. 7. there is shown a turbine 
housing 70 containing turbine wheel 71. Located on 
the periphery of turbine housing 70 are inlet port 72 
and outlet ports 73 and 74. Inlet port 72 is connected 
to tube 75 (see FIGS. 3 and 7) which is attached to the 

3O 

35 

45 

1 A 

60 



3,902,201 
5 

turbine housing 70 in a substantially tangential fashion. 
Likewise outlet port 74 is connected to pipe 38 which 
is also attached to the turbine housing in a substantially 
tangential fashion. Outlet port 73 is connected to pipe 
39 in a substantially perpendicular fashion. 
The pipes 38 and 39 discharge respectively into tank 

11 and over?ow pipe 40. The overflow pipe 40 dis 
charges into the toilet bowl. The proportion of ?uid 
?ow to the tank 11 to the fluid ?ow to the toilet bowl 
is approximately 16 to I in the preferred embodiment. 
The amount of desired ?uid ?ow to the tank is deter 
mined by the amount of ?uid necessary to properly 
?ush the commode. The amount of desired ?uid ?ow 
directly to the toilet bowl is determined by the amount 
of ?uid necessary to refill the toilet bowl after it has 
been ?ushed. The proportion of the desired ?uid ?ow 
may be varied by several means to suit a particular type 
of installation and for particular desired results. One 
means of adjusting the proportion is to vary the diame 
ters of the outlet ports 73 and 74 and/or tubes 38 and 
39. Similarly. the location and angle of attachment to 
the turbine housing 70 of the outlet ports 73 and 74 
and/or tubes 38 and 39 may be used to vary the propor 
tion. 

Fluid passing through valve 32 (see FIG. 3) is di 
verted by casing 50 and connecting means 56 to tube 
75 into turbine housing 70. This causes the ?uid to tan 
gentially impinge upon turbine wheel 71 causing it to 
rotate in a counterclockwise direction. A portion of 
said ?uid is then discharged from housing 70 through 
port 73 which is connected to tube 39. The tube 39 dis 
charges into the over?ow tube 40 leading to the toilet 
bowl. Fluid is also and mainly discharged from the tur 
bine housing 70 through port 74 which is connected to 
tube 38 which communicates with tank 11. 
The relationship between casing 50 and rod 52 is 

such to form a substantially sealing relationship. Any 
?uid that could possibly leak out between the rod 52 
and casing 50 would be small in amount and discharge 
directly into the tank 11, thus causing no harm. Should 
any amount of leakage be detrimental, however, addi 
tional sealing means, such as a gasket, may be provided 
to form a completely sealing relationship between cas 
ing 50 and rod 52. 
FIG. 6 illustrates the relationship between the means 

for sensing ?uid ?ow and the means for controlling 
?uid ?ow in the invention. Shown is turbine housing 70 
containing turbine wheel 71. Attached to turbine hous 
ing 70 by means of fasteners 81 is reducer mechanism 
34. Separating the turbine housing 70 and the reducer 
mechanism 34 is gasket 83. The rotation of the turbine 
wheel is communicated to the reducer mechanism by 
shaft 84 (FIG. 7). Valve control cam 35 is mounted on 
the output shaft 85 of reducer mechanism 34 and in the 

35 
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45 

normal position of the cam, the cam 35 and its notch ‘ 

61 are directly above vertically movable rod 52. 
The reducer mechanism illustrated is a standard 

commercial gear reduction unit with an input-output 
ratio of approximately 3000 to 1. The reducer mecha 
nism. however, may take various forms whose input 
output ratio would depend on the particular applica 
tion of the invention. 

In the operation of the invention, assuming that the 
tank 11 is full of water and that the valve 32 is closed 
(as it is in FIG. 1). actuating handle 23 will simulta 
neously lift ball valve 14 and downwardly displace 
valve follower 37 so that the contents of the ?ush tank 
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6 
11 will be discharged and liquid will be allowed to ?ow 
inwardly through valve 32. Because the discharge flow 
is much greater than the liquid ?owing inwardly, the 
tank will eventually become nearly empty. When the 
handle 23 is released the ball valve 14 will be allowed 
to fall toward its seat 13 and as the water recedes move 
onto its seat and thus allow the liquid ?owing inwardly 
through valve 32 t0 ?ll tank 11. 
The amount of liquid ?owing inwardly through valve 

32 is metered by turbine wheel 71 which translates said 
inward ?ow of liquid to a rotary motion. Said rotary 
motion is communicated by the reducer mechanism 34 
to valve controlling cam 35. In this manner a predeter 
mined amount of liquid is used to re?ll the tank 11 each 
time it is discharged. 
The ?ushing apparatus illustrated is only one em 

bodiment in which this invention may be utilized. It is 
to be understood-that the above described embodi 
ments of my invention are for the purpose of illustra 
tion only and various changes may be made therein 
without departing from the spirit and scope of my in 
vention. 
For example, although not specifically shown, a ?lter 

means may be inserted at any point in the ?ow passages 
prior to the introduction of the ?uid into the turbine 
housing. This ?lter would serve to protect the close fit 
ting parts of the ?ow sensing unit from becoming 
jammed by foreign objects in the ?uid. 

Further, the pro?le of the notch 61 in cam 35 may be 
used to regulate the valve action. Sloping the upper 
portion of the sides of the notch would allow the valve 
to shut gradually, thus avoiding any “hammering" ef 
feet in the supply pipes due to a sudden shutting of the 
valve. 
The materials used to construct the invention may be 

of many and various kinds. In the preferred embodi 
ment, however, the invention would be made princi 
pally of plastic materials. 

Still another possible variable structure of the inven 
tion is the turbine wheel construction. Although back 
ward curved blades are illustrated and are the preferred 
embodiment, the blades would be either Straight or for 
ward curved or even of an entirely different construc 
tion. 
The following claims are intended to cover all modifi 

cations which do not depart from the spirit and scope 
of my invention. The invention is not to be necessarily 
limited to the speci?c construction illustrated and de 
scribed, since such construction is only intended to be 
illustrative of the principle of operation and the means 
presently devised to carry out said principle. It is to be 
considered that the invention comprehends any minor 
change in construction that may be permitted within 
the scope of the appended claims. 

I claim: 
1. In combination a ?ush tank for supplying liquid to 

a toilet bowl to ?ush said bowl and a ?lling device for 
the delivery of a predetermined amount of liquid to 
said ?ush tank, said ?lling device comprising: 
A. a liquid supply line; 
B. a valve to which said liquid supply line is con 
nected in order to supply liquid to said valve and 
which has a moving part to open or close said valve 
to allow or prevent passage of liquid through said 
valve; 

C. means for metering the amount of liquid ?owing 
through said valve; and 
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D. means for actuating said moving part to close said 
valve dependent on the passage of a predetermined 
amount of liquid through said metering means 

in which the means for actuating said moving part com 
prises: 

i. a cam with a substantially circular outer surface ex 
cepting for a notch in said cam surface; and 

ii. a swing lever and swing lever stop mounted on said 
cam so as to co-act with said valve to prevent the 

valve from immediately reseating after being actu 
ated. 

2. The combination of claim 1, in which the means 
for metering the amount of liquid flowing through said 
valve comprises: 

i. a housing having a liquid ?ow passage there 
through, and 

ii. a turbine wheel contained with said housing. 
3. The device of claim 1, in which said valve com 

prises: 
A. a housing having a liquid ?ow passage formed 
therethrough and having a circular valve seat; 

B. a spherical ball designed to form a sealing relation 
ship with said valve seat; 

C. a valve follower having a portion which rides on 
the cam surface and another portion which 
contacts the spherical ball; 

D. a ?ange on said valve follower located so as to co 

act with the swing lever located on the cam; and 
E. a spring positioned so as normally to maintain a 

sealing relationship between said circular valve 
seat and said spherical ball. 

4. The device of claim 1, wherein a filter means is lo— 
cated in the liquid ?ow passages at a position prior to 
the introduction of the ?ow into the turbine housing. 

5. The device of claim 1, wherein the device is made 
principally of a plastic material. 

6. The device of claim 1, in which said metering 
means comprises: 
A. a turbine wheel; 
B. a circular housing containing said turbine wheel; 
C. an inlet pipe tangentially located on the circumfer 
ence of said housing; 

D. an outlet pipe tangentially located on the circum 
ference of said housing; and 

E. a second outlet located on the circumference of 

said housing. 
7. The combination of claim 4, wherein a ?lter means 

is located in an inlet conduit and is connected to the 
turbine housing at a position prior to the inlet conduit’s 
introduction into the turbine housing. 

8. The combination of claim 4, wherein a ?lter means 
is located in an inlet conduit. 
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8 
9. In combination; a flush tank for supplying liquid to 

a toilet bowl to ?ush said bowl and a ?lling device for 
the delivery of a predetermined amount of liquid of 
said ?ush tank, said ?lling device comprising: 
A. a liquid supply line; 
B. a valve to which said liquid supply line is con 
nected in order to supply liquid to said valve and 
which has a moving part to open or close said valve 
to allow or prevent passage of liquid through said 
valve; 

C. means for metering the amount of liquid ?owing 
through said valve; and 

D. means for actuating said moving part to close said 
valve dependent on the passage ofa predetermined 
amount of liquid through said metering means; 

in which the means for metering the amount of liquid 
?owing through said valve comprises: 

i. a housing having a liquid flow passage there 
through. and 

ii. a turbine wheel contained within said housing; and 
the means for actuating said moving part com 
prises: 

i. a substantially circular cam formed with a notch in 
the outer circumference thereof, and driven by said 
turbine wheel. 

10. In combination, a ?ush tank for supplying liquid 
to a toilet bowl to ?ush said bowl and a ?lling device 
for the delivery of a predetermined amount of liquid to 
said flush tank. said ?lling device comprising: 

A. a liquid supply line; 
B. a valve to which said liquid supply line is con 
nected in order to supply liquid to said valve and 
which has a moving part to open or close said valve 
to allow or prevent passage of liquid through said 
valve; 

C. means for metering the amount of liquid ?owing 
through said valve; and 

D. means for actuating said moving part to close said 
valve dependent on the passage ofa predetermined 
amount of liquid through said metering means 

in which the means for metering the amount of liquid 
?owing through said valve comprises: 

i. a housing having a liquid flow passage there 
through, and 

ii. a turbine wheel contained within said housing; 
iii. an inlet pipe located tangentially to the turbine 
wheel on the circumference of said housing; 

iv. an outlet pipe located tangentially to the turbine 
wheel on the circumference of said housing; and 

v. a second outlet located on the circumference of 
said housing. 


