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This invention relates to a ball-cock for controlling the 
fluid inlet to a tank, and particularly to a Water closet 
flush tank. 

In conventional mechanisms for use in water closet 
flush tanks, for example, a float controlled valve controls 
the admission of water into the tank. The float is so con 
nected to the valve that when the tank is full the float 
rests on the surface of the water and in that position 
holds the valve closed. As the water empties from the 
tank during a flushing operation the float moves to the 
bottom of the tank with the water level and during its 
descent opens the valve to admit water from a water 
supply source to refill the tank. Then as the water level 
rises and the float with it, the valve gradually closes. 
One of the main difficulties with these valves arises when 
the tank is nearly refilled. At that point the valve is not 
quite closed and is moving slowly toward its fully closed 
position. In other words, the valve does not close posi 
tively being dependent solely on the position of the float. 
Toward the end of the filling cycle the valve is barely 

open thus increasing the time for filling the tank to the 
desired level. In addition, the slow admission of water 
through the nearly closed valve during this latter part of 
the cycle often causes a whining or wheezing sound for a 
prolonged period of time which is highly objectionable. 
Furthermore, water seeping in through a partially closed 
valve has a tendency to wear and cut the valve seat. 
The desirable goal sought to be attained is a valve 

which will remain fully open or nearly fully open till the 
tank is completely filled and then close positively. 

Accordingly, it is a principal object of this invention 
to provide a valve mechanism for use in flush tanks, for 
example, which will remain fully or neary fully open 
till the tank is filled to the desired level and then close 
positively. 
A further object is to provide a spring-biased float 

operated valve mechanism which will remain substan 
tially fully open during filling of the water tank and will 
positively close when the desired level of filling has been 
reached. 
A further object is to provide a cam-operated latch 

mechanism in connection with a spring-biased float con 
trolled valve for maintaining the valve in a Substantially 
fully open position to assure rapid filling of the tank 
with which it is associated and a rapid and positive 
closing of the valve when the desired level of filling has 
been reached. 
A still further object of this invention is to provide a 

valve in accordance with the above stated objects wherein 
the spring-biasing means is adjustable so that rapid and 
positive closing may be attained even with varying fluid 
supply pressures. 
The above and other objects and advantages of the 

invention will be more readily apparent when read in 
conjunction with the accompanying drawings in which: 
FIGURE 1 is an elevation view partially in section il 

lustrating the position of the float and the associated 
valve mechanism when the tank is full of water and the 
valve is closed; 
FIGURE 2 is a plan view of the float rod and the lever 

mechanism taken along the line 2-2 of FGURE 1; 
FIGURE 3 is an elevation view showing the position 

of the float rod and the cam mechanism during the falling 
of the water level when the float rod begins to lift the 
valve from its seat; 
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FIGURE 4 is an elevation view showing the position 

of the float rod and the cam mechanism when the water 
level has reached its low point in the tank, the valve 
now being in a fully open position; and 
FIGURE 5 is an elevation view showing the position 

of the float rod and the cam mechanism when the tank 
has refilled to the point where the cam mechanism is 
about to release the lever and permit positive closing of 
the valve. 

Referring now to the drawings 10 designates a supply 
pipe or stand pipe secured in the bottom wall 12 of a 
flush tank by means of an adaptor 14 positioned in open 
ing 16 and a securing nut 18. The supply pipe communi 
cates with a water supply source through a water supply 
line 20. 
A ball cock mechanism 22 is attached to the upper 

end of the supply pipe 10 and comprises a valve body 
24, an inlet valve 26, biasing means 23 for holding the 
valve in a closed position, actuating means 30 for open 
ing the valve and means 32 for holding the valve in an 
open position or permitting it to close as determined by 
the position of a float operated lever. 
The valve body 24 which may be made from a suitable 

metal casting or a molded plastic body defines a cavity 34 
which has disposed therein a central portion 36 which is 
integral with the valve body and is attached thereto by a 
ported web 38, which may be cross-shaped. The valve 
body together with the central portion 36 define an inlet 
chamber 40 and an outlet chamber 42. A plurality of 
ports 44 are formed in the web 38 to establish communi 
cation between the inlet and outlet chambers 40 and 
42. The central portion 36 comprises a boss 46 having 
formed therein a threaded bore 48 for receiving the 
upper portion of the supply pipe 10. A longitudinally 
extending passageway 50 is formed in the central por 
tion 36 and establishes flow communication between the 
supply pipe 10 and the inlet chamber 40. A valve seat 52 
is formed on the central portion 36. A threaded bore 54 
is formed in the lower end of the valve body 24 and is 
adapted to receive a discharge pipe 56 which is in flow 
communication with the outlet chamber 42. 
The threaded bore 54 is substantially coaxial with the 

threaded bore 48 but is larger than the bore 48. It will be 
observed that the discharge pipe 56 is positioned co 
axially with respect to the supply pipe 10 so that water 
flowing from the outlet chamber 42 through the discharge 
pipe flows around the supply pipe 10. The discharge pipe 
56 extends nearly to the bottom of the tank so that water 
Will be discharged with a minimum of noise and without splashing. 
On the upper part of the valve body 24 there is formed 

an extended portion 58 which defines a cylindrical bore 60 
adapted to receive a valve piston. 
The inlet valve 26 comprises a reciprocable valve piston 

62 which includes an upper cylindrical portion 64 of a 
relatively large diameter and a lower cylindrical portion 
66 of a relatively small diameter. The lower portion 66 
extends through an opening 68 and defines at its lower 
end a valve surface 70 which is adapted to seat on valve 
seat 52. 
When this mechanism is used in connection with a 

water closet flush tank a length of copper tubing 59, is 
connected to the inlet chamber 40 by suitable means and is 
directed into a tank overflow tube (not shown) which 
leads to the toilet bowl. It is well known that the pur 
pose of this is to fill the toilet bowl with water to a cer 
tain level to protect against the possibility that sewer gases 
will back up into the toilet and cause unpleasant odors. 

In connection with other tank filling applications the 
tubing 59 is not necessary. 
The opening 68 is defined by a radially inwardly ex 
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tending flange 69 formed at the juncture of the main 
portion of the valve body 24 and the extended portion 
58. The valve surface 72 may be that of a suitable washer 
or gasket which is fitted into the lower end of piston 52. 
The upper portion 64 of the valve piston 62, of course, 
is slidably disposed in the bore 60, and is fitted with 
a sealing means 72 such as a suitable leather gasket or 
O-ring seal, for example, disposed in groove 73. 
The purpose of the flange 69 is to hold back the water 

pressure. On occasion when the main water Supply, Such 
as a city main, has been shut off, and the water is then 
turned on this water under high pressure carries with it 
dirt and grit. The flange 69 prevents this dirt and grit 
from getting up in the vicinity of the gasket 72 and 
causing undue wear of the gasket. Wear of the gasket 
would permit water to eventually creep up around the 
cylindrical portion 64 and spray out through the top of 
the bore 6. 
A boss 74 is formed at the upper end of the piston 62 

and has formed therein a diametrically extending slot 76 
for receiving a valve actuating member to be more fully 
described. 
A substantially U-shaped bracket 78 is attached to the 

portion 58 of the valve body or may form an integral 
part of the valve body, the base portion 89 of the bracket 
78 being the portion so attached. The two upstanding legs 
82 and 84 of the bracket 78 are disposed on opposite 
sides of the valve body substantially 180 degrees from each 
other. Each of the legs 32 and 84 as seen in FIGURE 2 
are bifurcated and comprise respectively leg portions 82a, 
82b and 84a, 84i. 
An inverted substantially U-shaped second bracket 36 

comprising a base portion 88 and depending legs 98 
and 92 is attached to the bracket 78, by Suitable means 
such, for example, as screws 94 and 96, the legs 96 and : 
92 being positioned between the bifurcated portions of 
legs 82 and 84 respectively. The base portion 88 has 
formed therein a threaded opening 98 for receiving a 
spring pressure adjusting screw 99 the latter having a 
bore therethrough for slidingly receiving a valve stem 
or guide pin 00 which may be attached to the boss 74 
of a valve piston 62. The valve stem 100 extends through 
and supports the compression spring 28 which normally 
holds the valve 62 in a closed position seated on the Seat 
52. Thus the base 88 of the bracket 86 confines Spring 28 
and functions as a reaction member for the Spring 28. 
The actuating means 30 for opening the valve com 

prises a valve operating member 102 in the form of a 
lift bar which may be connected to the valve piston 62. 
As here illustrated the lift bar 92 extends through the 
slot 76 in the boss 74. While I have provided a slot 
in boss 74 for connecting the lift bar 102 to the valve 
piston 62, other suitable means could provide this con 
nection. The lift bar 102 is pivotally mounted at one side 
of the bracket 78 in the bifurcated leg 82 by Suitable 
means such as a pintle 104. At the opposite end of the 
lift bar there is formed on the underside of the lift bar 
a notch 66. The depth of the notch 106 is such that it is 
adapted to accommodate a projection formed on an as 
sociated link member when the valve 26 is in its closed 
position. 
The ball cock mechanism 22 also comprises a fioat rod 

108 which has a float 10 attached at one end thereof and 
a bifurcated U-shaped member 12 at the other end, the 
latter comprising legs i4 and 115. The float rod 08 is 
pivotally mounted on leg 84 of the bracket 78 by means 
of a pintle 13. A cross-bar member 20 here illustrated in 
the form of a pin is attached to and spans the two leg 
portions of the member 12 at the outer end thereof. 
Another cross-bar member 122 also in the form of a pin 
Spans the two leg portions at the inner end of the member 
22. 
An intermediate flat link member or tripping finger 124 

is loosely journaled on pin 58 for pivotal movement 
thereon and is positioned between the bifurcated portions 
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4. 
or arms 84a and 84b of leg 84. An arcuate can Surface 
126 is formed on one end of the member 24. This can 
surface is essentially an arc which may be described by a 
radius having its center at the pivot S8. The cam Surface 
is interrupted or cut back at one point to form a shoulder 
128 which is adapted to be received in notch 166 of the 
lift bar 102 when the valve 26 is in its fully closed posi 
tion. The cam surface 26 is adapted to contact the Sur 
face 197 at the outer end of the lift bar 102 adjacent notch 
186 during a portion of the tank filling cycle. A recess 130 
is formed at the other end of the link member 124 and 
defines abutments 132 and 134 which are adapted to be 
contacted by cross-bar 122 during the swinging movement 
of the float rod about the pivot i8. 
The intermediate member or tripping finger 124 is So 

constructed and mounted on the pivot 38 that the major 
portion of the mass of the member 24 lies to the right of 
the pivot as viewed in FIGURE 4, for example. Thus 
when the member 24 is unrestrained it will tend to pivot 
by gravity in a clockwise direction as viewed in FIGURE 
4. Should the tripping finger 24 tend to stick, the cross 
bar member 22 will contact the abutment i32 during 
downward movement of the float and urge the member 
i24 in a clockwise direction. 
The abutment 32 is so positioned that contact with it is 

made by the cross-bar 122 only after the lift bar is lifted 
out of the way, so that there is no possibility of the shoul 
der 128 of the tripping member sticking in the notch 106. 

Because different water pressures exist in different geo 
graphical areas a compression spring adjustment nut 99 
is provided in association with the spring 28 to increase or 
decrease the pressure on the spring as desired. 

Operation 

FIGURE 1 shows the valve 26 in its normal closed 
position and the float rod 188 and float it in their nor 
mal position when the tank, with which the mechanism 
is associated, is full. When a flush valve (not shown) on 
the tank is opened permitting water to flow out of the 
tank, the float moves downwardly with the water level. 
In doing so the float rod pivots about its fulcrum i8 and 
after a predetermined water level has been reached the 
cross-bar 20 strikes the underside of the valve operating 
member, lift bar 182 (FIGURE 3) and commences lift 
ing the lift bar about its pivot 104. The lift bar being con 
nected to the boss 74 on the valve piston 62 commences 
to lift the latter from the seat 52 against the pressure of 
spring 28. This permits the entry of water under pressure 
from the supply line through passageway 50 into the 
inlet chamber 49. The water then flows through ports 44, 
into the outlet chamber 42 and out through the discharge 
pipe 56 into the bottom of the tank. 
When the flush valve (not shown) is opened the water 

level in the tank, of course, will drop very fast so that 
the float rod quickly assumes the position shown in FG 
URE 4. As the float rod 08 moves downwardly in a 
clockwise motion the cross-bar 122 moves away from the 
abutment 34 on the link member 124, but the latter is 
still held in a position substantially as seen in FIGURE 3 
because the shoulder 28 is still positioned in the notch 
E85, but has fallen into contact with shoulder 105 of the 
notch (65. Then as the float 110 drops further with the 
water level, the lift bar 102 finally is urged upwardly to 
the position shown in FIGURE 4, freeing the intermedi 
ate Inenber 24 to move further in a clockwise direction. 
As the tank fills, the float rises, and the compression 
Spring 28 forces the valve piston, 62 in a downward di 
rection as the cross-bar 20 slowly moves away from the 
lift bar (2. 
The valve piston 62 moves downwardly till the surface 
67 of the lift bar C2 contacts the cam surface 26 of 

the intermediate member or tripping finger 124. When this 
contact is made, the valve piston 62 still is a substantial 
distance from its seat 52, approximately 42-3% of an 
inch. As the float continues to rise with the water level, 
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the cross-bar 122 presses against abutment 134 to move 
the tripping finger in a counterclockwise direction, and 
the surface 107 of the lift bar 102 rides on the cam sur 
face 126 of the tripping finger. During this latter move 
ment the inlet valve 26 is still substantially fully open to 
permit fast filling of the tank. When the tank is just about 
filled to the desired water level the float lever 108 and 
tripping finger 124 are at the positions shown in FIG 
URE 5, and the tripping finger 124 is just about to trip. 
An additional increment of counterclockwise angular 
movement of the tripping finger due to the further rise 
of the float 110 allows the cam surface 126 to disengage 
from the surface 107 of the lift bar. Thus the lift bar is 
released from its spring restraining position and the com 
pression spring 28 snaps the valve piston 62 down onto 
the seat 52. This positively closes the valve 26, and the 
spring 28 is the only force acting to hold the valve in a 
closed position. Once the latter has occured, the float 
exerts no force in maintaining the inlet valve in a closed 
position. 
The cooperating cam surfaces 126 and 107 are so de 

signed that during the filling cycle, while surfaces 126 
and 107 are in contact, the valve piston 62 is maintained 
a minimum distance from its seat 52. It has been found 
that a distance of approximately 42-364 of an inch per 
mits an adequate filling rate and yet is not so great as 
to produce an undesirable hammer knock when the valve 
finally seats. 

It is important that the cooperating configurations be 
tween the shoulder 128 on the tripping member 124 and 
the notch 106 be so designed that once the cam surface 
126 is disengaged from the surface 107, there be no ob 
struction to the downward movement of the lift bar 102. 
In other words, the notch 106 must be deep enough and 
present adequate clearance to accommodate the shoul 
der 128. 

While my invention and its operation have been de 
scribed herein as associated with a water closet flush tank 
it will be understood that it could be used with valves 
controlling the admission of fluid to other types of tanks. 
Thus I have been able to devise a ball cock mechanism 

which will permit the inlet valve to stay substantially fully 
open during the complete tank filling cycle and yet close 
in a positive manner when the filling has been completed. 
This device does away with the whining and wheezing 
sounds which often result in valves which toward the 
end of a filling cycle remain just slightly open and permit 
a long continuing trickle of water. This positive closing 
is also effective to reduce wear and cutting of the valve 
seat which often results from the trickling of a fluid under 
high pressure through a valve which is not tightly closed. 

Furthermore, my device is of a relatively simple con 
struction. For example, the lift bar 102 and the link mem 
ber 124 may be made as stampings of flat metal such as 
stainless steel or bronze making both parts inexpensive 
to manufacture and replace. Because Wear may occur on 
the cam surface 126 and the lower surface 107 of the 
lift bar, these parts preferably are hardened or the sur 
faces treated to prevent wear. 

While a preferred embodiment of the invention has been 
specifically disclosed, it is understood that the invention 
is not limited thereto as variations will be readily ap 
parent to those skilled in the art and the invention is to 
given its fullest possible interpretation within the terms of 
the following claims. 

I claim: 
1. In a ball cock mechanism for controlling the ad 

mission of fluid to a tank the combination comprising: 
a valve body having an inlet and an outlet; 
valve means for controlling the flow of fluid through 

said valve body; 
spring means for normally holding said valve means 

in a closed position; 
a valve operating member associated with said valve 

means for opening said valve means; 
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6 
lever means operatively associated with said operating 
member to directly engage and actuate said operating 
member to open said valve means against the force 
of said spring means, said lever means being adapted 
to have a float member attached thereto; 

an intermediate tripping member disposed between said 
lever means and said operating member; 

cam means formed on said intermediate tripping mem 
ber, said cam means being adapted to engage said 
operating member to hold said operating member 
in a spring restraining position to thereby hold said 
valve means in an open position; 

and means for disengaging said cam means from said 
operating member to permit said spring means to 
close said valve means. 

2. The device of claim 1 wherein said means for dis 
engaging said cam means from said operating member 
comprises cooperating means on said lever means and 
said intermediate member whereby said cam means is 
disengaged from said operating member at a predeter 
mined position of said lever means. 

3. The device of claim 1 further including 
first and second upstanding leg portions connected to 

Said valve body and disposed approximately 180 
degrees from each other, 

said operating member being pivotally mounted on 
one of said leg portions, and 

said lever means being pivotally mounted on the other 
of said leg portions. 

4. The device of claim 3 wherein said intermediate 
member is also pivotally mounted on the other of said 
leg portions. 

5. The device of claim 3 wherein said intermediate 
member is coaxially pivotally mounted with said lever 
leaS. 

6. The device of claim wherein said lever means 
has a float member attached thereto and said cam means 
is adapted to be disengaged in response to the position 
of said float member. 

7. The device of claim 1 wherein said valve means 
comprises 
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a reciprocable valve piston which closes against the 
pressure of fluid passing through said valve means, 
and further includes 

means for adjusting the force of said spring means 
to accommodate variable fluid inlet pressures. 

8. The device of claim wherein said cam means is 
formed at one end of said intermediate member, and 

said means for disengaging said cam means includes 
means formed on the other end of said interme 
diate member for operative engagement with said 
lever means. 

9. In a ball cock mechanism for controlling the ad 
mission of fluid to a tank the combination comprising: 

a valve body having an inlet and an outlet; 
valve means for controlling the flow of fluid through 

said valve body; 
a substantially U-shaped supporting bracket secured to 

said valve body and comprising two leg portions; 
a valve operating member operatively associated with 

said valve means, said operating member being piv 
otally mounted on one leg of said bracket; 

compression spring means for holding said valve means 
in a normally closed position; 

lever means pivotally mounted on the other leg of 
said bracket and operatively associated with said op 
erating member for opening said valve means against 
the force of said spring means, said lever means be 
ing adapted to have a float member secured thereto; 

an intermediate tripping member disposed between said 
operating member and said lever means; 

cam means formed on said intermediate tripping mem 
ber and adapted to engage said operating member 
to hold said operating member in a spring restraining 
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position to thereby hold said valve means in an open 
position; 

and means operatively associating said lever means 
with said intermediate member so that such inter 
mediate member may be actuated by said lever means 
to release said cam means from engagement with 
said operating member when said lever means reaches 
a predetermined position thereby permitting said 
spring means to exert a closing force on said valve 
C2S. 

10. The device of claim 9 wherein said valve mears 
comprises a reciprocable valve piston, and said operating 
member comprises an elongated bar which is pivoted at 
one end, is adapted to be engaged by said cam means at 
the other end and is connected to said valve piston inter 
mediate said two ends. 

Ei. The device of claim 9 wherein said operating mem 
ber, said lever means and said intermediate tripping means 
all are pivotable in substantially parallel planes. 

12. In a valve mechanism for controlling the admis 
sion of fluid to a tank the combination comprising: 

a valve body having an inlet and an outlet; 
valve means for controlling the flow of fluid through 

said valve body; 
supporting means attached to said valve body; 
spring means for urging said valve means to a closed 

position; 
valve lift bar means substantially normally disposed 
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to the axis of movement of said valve means, one 
end of said lift bar means being pivotally mounted 
on said supporting means, and said lift bar being 
connected to said valve means intermediate the ends 
of said lift bar; 

lever means pivotally mounted on said supporting means 
adjacent the other end of said lift bar for lifting said 
other end of said lift bar and thereby said valve 
means from its seating position; 

an intermediate cam tripping member adapted to main 
tain said lift bar in a spring restraining position to 
preclude closure of said valve means; and 

cooperating means on said lever means and said inter 
mediate cam tripping member whereby said tripping 
member may be actuated by said lever means to re 
lease said lift bar and permit said spring means to 
close said valve means. 
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