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This invention relates to improved water silencing and
saving means adapted to be attached to the conventional
ball cock valve assembly found in toilet flush tanks for
reducing turbulence and  noise of the water flowing
through the fill tube into the tank as well as the amount
of water flowing through the overflow pipe into the toilet
bowl, and thereby eliminate waste of such water.

The vast majority of toilets, whether new or old, have
an upstanding float operated ball cock valve assembly for
controlling the flow of the incoming water into the flush
tank and toilet bowl such valve assembly includes a down-
wardly extending tube for filling the tank and a refill tube
connecting the valve assembly with the overflow pipe for
diverting a portion of the water directly to the toilet bowl,
while the tank is refilling after each flush. This diversion
of a portion of the water is employed to assure a good
water seal in the bowl for protection against sewer igases.

Even though the tank fill tube may be long enough to

remain below the lowest level of the water in the flush
tank in order to somewhat diminish the turbulence and
noise of the flow of water into the tank, there still remains
a substantial amount of turbulence and noise in the as-
sembly because of the irregularities in its internal surfaces,
and the variations in the- cross-sectional areas through
which the water flows, plus the fact that the direction of
flow of the incoming water -is' reversed in. passing from
the intake pipe through the valve assembly and then down
through the fill tube. Furthermore, almost invariably
more water is diverted into the toilet bowl through the re-
fill and overflow pipes than is necessary, tests having
shown that as high as 4,000 gallons or more per year may
be wasted in this manner.
. Accordingly, it ds a primary object of this invention
to provide improved water silencing and saving means
adapted to be attached to the ball cock valve assembly
for reducing turbulence and noise of the water flowing
through the ball cock valve assembly into the flush tank
as well as the amount of water flowing through the over-
flow pipe into the toilet bowl, and thereby eliminate waste
of such water.

Another object of the invention is to provide an im-
proved water silencing means comprising a plurality of
elongated members adapted to be inserted into the fill
tube throughout a substantial portion of its length for
reducing the turbulence and noise of the water ﬂc>w1n¢r
through the valve assembly into the flush tank,

Another object of the invention is to provide an im-
proved water silencing means comprising -a. plurality of
flexible and elongated, solid rods and/or hollow - tubes
adapted to be inserted .into the fill tube substantially
throughout its length, for reducing turbulence and noise
of the water flowing through the valve assembly-into the
flush tank.

Another object of the invention is to provide an im-
proved water saving means adapted to be connected to
the ball cock valve assembly and overflow pipe in place
of the conventional, valveless refill tube and including
tubular means having a restricted opening therein for
reducing the amount of water flowing through the over-
flow pipe into the toilet bowl and thereby eliminate waste
of such water.

Still another object of the invention is to provide an
improved water saving means adapted to be connected

2

to the ball cock valve assembly and overflow pipe in place
of the conventional, valveless refill tube and including
tubular means having an adjustable metering valve pro-
viding a restricted opening therein for reducing the amount
of water flowing through the overflow pipe into the toilet

bowl, and thereby eliminate waste of such water.
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A further object of the invention is to provide an im-
proved water saving means adapted to be connected to
the ball cock valve assembly and overflow pipe in place
of the conventional, valveless refill tube and including
tubular means having a restricted opening therein and
adapted to be inserted into the fill tube for reducing the
amount of water flowing through the overflow tube into
the toilet bowl, and thereby eliminate waste of such water.

A still ‘further object of the invention is to provide an
improved anti-siphoning means adapted.to be incorpo-
rated into the aforesaid water saving means for prevent-
ing formation of a vacuum therein and back flow of water
from the flush tank into the toilet bowl, even though the
flush valve is closed. :

Additional objects and advantages of the invention
will become apparent upon consideration of the following
detailed description and the accompanying drawing,
wherein:

FIG. 1 is a partial elevational view, partly in section,
and illustrating a portion of a toilet flush tank having an
upstanding overflow pipe, an upstanding intake pipe
and a ball cock valve assembly mounted on the intake
pipe, and to which assembly is attached one embodiment
of the water silencing and saving means comprising the
present invention;

FIG. 2 is a sectional view taken on line 2—2 of
FIG. 1;

FIG. 3 is an enlarged, partial sectional view through
the inventive water saving means of FIG. 1, illustrating
the detailed construction of the metering valve incorpo-
rated therein;

FIG. 4 is a partial elevational view similar to FIG. 1,
but illustrating another embodiment of the water silenc-
ing and saving means comprising the invention, wherein
the metering valve is eliminated and the water saving
means is inserted into the fill tube rather than attached to
the valve casing of the ball cock valve assembly;

FIG. 5 is a partial sectional view through the ball cock
valve assembly and illustrates a modification of the water
silencing means shown in FIGS. 1 and 4, the solid rods
therein being replaced by hollow tubes; and

FIG. 6 is a partial sectional view illustrating a modi-
fication of the anti-siphoning means which is incorpo-
rated in the water saving means of FIGS. 1 and 4, and
which may be employed in addition to, or in place thereof.

Referring to the drawing, and in particular, FIG. 1,
the toilet flush tank 18, only the bottom portion of which
is shown, is provided with an upstanding overflow pipe
11, an upstanding intake pipe 12, and a ball cock valve
assembly mounted on pipe 12, the assembly being gen-
erally indicated at 13. The assembly is composed of a
valve casing 14 having a main chamber 15, an opening
16 communicating with pipe 12, which opening is opened
and closed by the usual reciprocating valve 17 in cham-
ber 15, the valve being actuated by the float operated
linkage generally indicated at i8. Casing 14 is also
provided with an auxiliary chamber 19 for receiving the
downwardly extending fill tube 20, and main chamber 15
has a threaded opening 21 for receiving the usual refill
tube (not shown), which is in turn connected to the over-
flow pipe 11.

As will be apparent, whenever the toilet is flushed, the
flush valve (not shown) opens, dropping the water level
and lowering the float, whereby linkage 18 opens valve
17 to permit supply water to flow from pipe 12 into main
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chamber 15 and to divide into two paths. The major
portion of the water flows into the auxiliary chamber
19, reversing direction and flowing downwardly into tank
10 through fill tube 20. The remainder of the water
within chamber 15 flows through opening 21 therein and
eventually reaches overfiow pipe 11. As the water flows
through assembly 13, a substantial amount of turbulence
and noise is created because of the irregular internal sur-
faces of the assembly, the variations in cross-sectional
area through which the water flows, and the required
reversal of direction of flow from pipe 12 to fill tube 20.
In addition, the conventional refill tube (not shown)
permits an excess portion of the water to flow into over-
flow pipe 11, and thence into the toilet bowl (not shown)
for preventing sewer gases from escaping back out of the
toilet bowl. This diversion of excess water is wasteful,
tests having shown that for an average household of four
persons, as much as 4,000 gallons or more per year may
be wasted in this manner.

In order to overcome these problems created by the
conventional construction described above, the present
invention comprising improved water silencing and saving
means was developed. As seen in FIG. 1, cne embodi-
ment of the water silencing means comprises a pluarality
of flexible and elongated, round solid rods 22 which are
preferably made of a plastic material such as nylon. The
rods are preferably about 3%0’" in diameter, and are of
such a length that when packed side by side into fill tube
20, they preferably extend substantially throughout its
length and rest on the bottom of the tank. Because of
their flexibility, the rods 22 may be readily bent to facili-
tate their insertion into tube 2@, without disturbing this
tube or any other part of the valve assembly 13, and in a
typical installation using a %" inside diameter fill tube,
approximately 8 rods are required. When so installed,
rods 22 effectively reduce the turbulence and noise of
the water flowing through the assembly, as they reduce
the rate of flow therethrough, spread the pressure drop
gradually over substantially the entire length of relatively
long tube 20, and convert the type of flow from turbulent
to substantially laminar, the water being restricted to the
straight line passages or interstices formed between the
various rods 22, as well as between the rods and the in-
terior of tube 20.

As also illustrated in FIG. 1, one embodiment of the
improved water saving means comprises tubular means
including an externally threaded and relatively short
adapter tube 23 engaged within opening 21 at one end
and provided at its other end with an internally threaded
portion 24 having a pair of diametrically opposed slots
25, for threadedly receiving a set screw 26 or the like.
The slotted portion 24 of adapter tube 23 and the set
screw 26 form an adjustable metering valve for con-
fining the flow of water through the restricted opening
27 formed between the slots 25 of portion 24 and the
end of set screw 26. The tubular means also includes a
relatively long flexible tube 28 which is preferably made
of a plastic material such as clear polyvinyl chloride,
and one end of this tube is adapted to slide snugly over
the slotted portion 24 of adapter tube 23, but fit freely
over screw 26 to permit passage of the water flowing
through opening 27 and slots 25, while the other end of
tube 28 is adapted to fit within the upper end of over-
flow pipe 11. By properly adjusting screw 26 in slotted
portion 24, the amount of water flowing into the toilet
bowl (not shown) through overflow pipe 11 can be re-
duced to the necessary minimum for preventing sewer
gases from escaping back out of the toilet bowl, and at
the same time eliminate waste of such water normally
experienced with the conventional valveless refill tube
(not shown).

The improved water saving means is also provided with
an anti-siphoning means in order to prevent a vacuum
from forming therein and back flow of water from the
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tank 19 through the ball cock valve assembly 13, tubular
means, overflow pipe 11 and into the toilet bowl, in order
to prevent further waste of water. As will be apparent,
if the end of tube 28 inserted into pipe 11 lies below the
water level in tank 10, the water in the tank will siphon
back up fill tube 26, through assembly 13, tube 28 and
overflow pipe 11 into the toilet bowl. Thus, even when
the toilet is not being flushed, the continual dropping of
the water in the tank would cause ball cock valve 17 to
open in order to replenish the water wasted by the afore-
said siphoning action. In order to prevent this, an anti-
siphoning means is provided, and as shown in FIG. 1,
it preferably takes the form of a plurality of longitudinal-
ly spaced openings 29 located adjacent the end of flexible
tube 28 connected to overflow pipe 11. Thus, even
though the open end of tube 28 might lie below the tank
water level, one or more of these openings will be above
the water level and effectively break any vacuum in
tube 28.

Referring now to FIG. 4, another embodiment of the
water silencing and saving means comprising the inven-
tion is illustrated therein. In this embodiment, the
opening 21 in main chamber 15 is closed by a plug 30,
and the improved water saving means is inserted into the
fill tube 2§ together with the water silencing rods 21.
The preferred form of this water saving means differs
from that illustrated in FIG. 1 in that adapter tube 23,
and the slotted portion 24 and set screw 26 forming the
metering valve are completely eliminated, and replaced
by a smaller tube 31 forming the desired restricted open-
ing. ‘This relatively short tube 31 is bent into a substan-
tially U-shape, and one end is inserted into fill tube 20,
being held securely in place therein by the water silenc-
ing rods 21. The other end of U-shaped tube 31 is in-
serted into the relatively long flexible tube 28 which is
connected to the overflow pipe 11, as in FIG. 1.

As will be apparent, the U-shaped tube 31 provides a
restricted opening for the water saving means, which
opening is much smaller than that found in the conven-
tional valveless refill tube (not shown), in order to ac-
complish substantially the same results as the adapter
tube 23 and the metering valve formed by slotted portion
24 and set screw 26 of FIG. 1, albeit lacking their feature
of adjustability.

Referring to FIG. 5, there is illustrated therein a modi-
fication of the water silencing means shown in FIGS. 1
and 4. Instead of using solid rods 21, hollow tubes 32
may be used, or a combination of such rods and tubes
may be used, if so desired. Preferably, tubes 32 are of
substantially the same size and shape as rods 21 and are
preferably made of the same plastic material. The tubes
32 are particularly adapted for low pressure water sys-
tems, whereas the solid rods 21 are especially adapted
for use in systems of high pressure. Thus, in a low
pressure system, the rods 21 might so restrict the rate of
flow of the water into tank 16 as to require an unduly
long period for filling the tank. Thus, their complete
or partial replacement by the hollow tubes 32 will sub-
stantially reduce the turbulence and noise created by the
flow of water through fill tube 20, without unduly restrict-
ing the flow, as the water can also flow through the holes
in the tubes as well as through the interstices formed
therebetween.

Referring now to FIG. 6, there is illustrated therein a
modification of the anti-siphoning means shown in FIGS.
1 and 4. This modification preferably takes the form of
a U-shaped clip 33 adapted to fit snugly over the upper
end of overflow pipe 11 and which clip is provided with
a small hook 34 at one end for snugly receiving the ad-
jacent end of flexible tube 28. It will be noted that the
overflow pipe 11 is designed so as to always extend above
the highest level of the water in the tank. Thus, some
anti-siphoning means must be provided above this water
Ievel to prevent the formation of a vacuum in the flexible
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tube 28 and undesirable back flow of water from the tank
through the valve assembly 113, water saving means and
overflow pipe 11 into the toilet bowl. This is most eco-
nomically accomplished by providing the plurality of
holes 29 near the end of tube 28 inserted into overflow
pipe 11, as illustrated -in FIGS, 1 and 4. The anti-
siphoning clip 33 of FIG. 6 however, which may be used
in conjunction with or in place of holes 29, provides a
positive means for keeping the open end of tube 28 above
this high water level, whereas the uppermost hole 29
of FIGS. 1 and 4 might possibly slip below the high water
level in the event tube 28 was not cut short enough to
prevent this occurrence.

While at first, it might be considered feasible to employ
either the water silencing or saving means separately, as
a practical matter it is necessary to employ both of these
means in order to obtain the desired result. For ex-
ample, if the rods 22 or tubes 32 were employed alone
in order to reduce water turbulence and noise, they ob-
viously would create a back pressure in valve casing 14
as a result of which the rate of flow through the con-
ventional refill tube (not shown) would be substantially
increased, thereby causing further waste of such water,
as well as additional noise offsetting the silencing action
in the assembly. On the other hand, if the water saving
means were used alone, this would also create an undesir-
able back pressure, especially in the embodiment shown
in FIG. 1, thereby increasing the rate of flow through
the assembly and causing more turbulence and noise than
normal. While the embodiment of the water saving
means illustrated in FIG. 4 woud not, in itself, create an
undesirable amount of back pressure, because of its loca-
tion in fill tube 20, the plugging up of opening 21 would
nevertheless increase the rate of flow through the assembly
and hence create more undesirable water turbulence and
noise than normal.

It will now be seen how the above described embodi-
ments accomplish the various objects of the invention,
and the numerous advantages obtained thereby are now
apparent. While only several embodiments of the in-
vention have been described, it is to be understood that
various modifications and changes may be made therein
by those skilled in the art without departing from the
spirit of the invention, the scope of which is to be de-
termined by the appended claims.

I claim: :

1. In a toilet flush tank having a water intake pipe
and a ball cock valve assembly mounted on said pipe,
said assembly including a downwardly extending tube
for filling said tank, the combination therewith of im-
proved water silencing means comprising a plurality of
flexible elongated members inserted side by side into said
tube substantially throughout its length and having their
lower ends resting on the bottom of said tank, for re-
ducing turbulence and noise of the water flowing through
said assembly into said tank.

2. The combination of claim 1 wherein said members
are in the form of solid rods.

15

20

25

30

40

45

50

55

6

3. The combination of claim 1 wherein said members
are in the form of hollow tubes.

4, In a toilet flush tank having an upstanding water
overflow pipe connected to the toilet bowl, a water intake
pipe and a ball cock valve assembly mounted on said
intake pipe, said assembly including an opening for con-
nection to said overflow pipe and a downwardly extend-
ing tube for filling said tank, the combination therewith
of improved water silencing means comprising a plu-
rality of flexible elongated members inserted side by side
into said tube substantially throughout its length and hav-
ing their lower ends resting upon the bottom of said tank,
for reducing turbulence and noise of the water flowing
through said assembly into said tank, and improved water
saving means comprising tubular means having a re-
stricted opening therein and being connected at one end
to said opening in said assembly and at its other end tfo
said overflow pipe, for reducing the amount of water
flowing through said overflow pipe and thereby eliminate
waste of such water.

5. The combination of claim 4 wherein said tubular
means includes a relatively short tubular member having
said restricted opening therein and removably connected
at one end to said opening in said assembly, and a rela-
tively long and flexible tubular member removably con-
nected at one end to the other end of said short tubular
member and at its other end to said overflow pipe.

6. The combination of claim 5 wherein said valve as-
sembly also includes a valve casing providing said open-
ing therein, and said short tubular member has an ad-
justable metering valve providing said restricted opening
therein,

7. The combination of claim 5 wherein said downward-
ly extending tank filling tube provides said opening in
said valve assembly, said short tubular member is sub-
stantially U-shaped, and said one end thereof is inserted
into said downwardly extending tube alongside said flex-
ible members.
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