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(57) A float (2) for flush valves, defined by a hollow
body (2a) made of synthetic plastic material and defin-
ing internally a sealed buoyancy chamber (2b). The
float (2) is made in one seamless, rigid piece, and, in
combination, the sealed buoyancy chamber has an
inside pressure lower than atmospheric pressure.

Float for flush valves, and modular-valve system featuring such a float
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Description

[0001] The present invention relates to a float for
flush valves for use in lavatory flush tanks; and to a
modular-valve system featuring such a float.

[0002] Floats currently used for flush valves are
defined either by solid bodies made of material with a
specific weight lighter than water, or by hollow bodies
defining a sealed inner chamber of given volume and
containing air to define a buoyancy chamber.

[0003] The first type are made of synthetic foam
material, such as polystyrene, and the second normally
of plastic.

[0004] A major drawback of floats made of solid

material lighter than water lies in buoyancy being strictly
dependent on and normally small with respect to the
volume, and hence external size, of the float. As a
result, such floats are invariably bulky and, being nor-
mally made of soft, friable material (such as polysty-
rene), are easily damaged both during assembly and in
actual use.

[0005] Hollow floats, on the other hand, to be
pressed, must normally comprise two parts or half-
shells joined end to end about the edges, which poses
serious problems in the manufacture of this type of float.
A mechanical joint, even made using sophisticated
techniques from gluing to hot-blade or ultrasonic weld-
ing, fails to ensure against water eventually seeping
inside the float, thus resulting not only in the float even-
tually becoming unserviceable, but also, in the mean-
time, in a variation in the force and speed with which the
float closes the valve. Moreover, assembly and sealing
of such floats involve considerable cost.

[0006] It is an object of the present invention to pro-
vide a float which, besides eliminating the aforemen-
tioned drawbacks typically associated with the known
state of the art, is so designed as to combine a small
volume with a high degree of buoyancy. The need for a
float combining these two characteristics arises from
increasing demand from lavatory flush tank manufactur-
ers for modular flush valves, which, with only a few
minor component alterations, can be fitted to tanks of
different volumes, and provide for varying amounts of
discharge.

[0007] As such, the float, which is undoubtedly one
of the most important valve components, must be small
enough to fit inside small tanks, while at the same time
being buoyant enough to also be used effectively in
larger tanks designed for large discharge volumes.
[0008] According to the present invention, there is
provided a float for flush valves, comprising a hollow
body made of synthetic plastic material and defining
internally a sealed buoyancy chamber; characterized in
that said body is made in one seamless, rigid piece; in
combination, said sealed buoyancy chamber having an
inside pressure lower than atmospheric pressure.
[0009] The float according to the present invention
is also toroidal in shape so as to fit in sliding manner
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along a central tube of a flush valve supporting the shut-
ter member.

[0010] The resulting float is therefore hollow, while
at the same time being formed in one piece, thus safe-
guarding against water seeping between the joints and
so impairing the buoyancy and efficiency of the float.
Moreover, no high-cost techniques are required to
obtain a perfectly sealed joint, and the float also has the
great advantage of combining compactness with a high
degree of buoyancy.

[0011] The invention also relates to a modular-valve
system for lavatory flush tanks, comprising a first
number of elements of fixed size, and a second number
of elements connectable to the first to form a valve suit-
able for a given tank; said first number of elements com-
prising a float as described above.

[0012] A non-limiting embodiment of the present
invention will be described by way of example with refer-
ence to the accompanying drawing showing a sche-
matic longitudinal section of a flush valve in accordance
with the present invention.

[0013] Number 1 in the accompanying drawing indi-
cates a flush valve for a known lavatory flush tank (not
shown for the sake of simplicity), and which provides, on
command, for opening and closing a drain outlet on the
tank by means of a shutter member 6 carried integrally
by a tube 3 housed in sliding manner inside a support-
ing structure 4 defined by two elements 4a and 4b fitted
one inside the other at a region 5. Central tube 3 is fitted
with a float 2, and valve 1 comprises an actuating device
17 for controlling partial or total discharge.

[0014] Float 2 is defined by a hollow body 2a made
of synthetic plastic material and defining internally a
sealed buoyancy chamber 2b, and, according to the
invention, is so made that body 2a is formed in one
seamless, rigid piece, and, in combination, the pressure
inside sealed chamber 2b is lower than atmospheric
pressure.

[0015] This is achieved by means of a special injec-
tion molding technique wherein float 2 is made from
plastic material injected in the fluid state inside a mold in
which a vacuum is subsequently formed, while the plas-
tic material is still in the fluid state, so as to form a hol-
low, one-piece molding.

[0016] More specifically, the mold is designed to
form a toroidal float 2 fittable to central tube 3 of valve 1.
[0017] A weight 7 about central tube 3 is free to
move axially, and rests on an edge 8 of supporting
structure 4; the top end of central tube 3 is connected by
pins 9 to a head 11, which terminates with an eyelet 10
defining a seat for a first control lever; head 11 supports
hooks 12 rotating about respective pins 13; and, in the
position shown, hooks 12 engage weight 7 beneath a
collar 14, and are rotated outwards about pins 13 to
release weight 7 by the upward movement of further
respective pins 15 integral with a second eyelet 16
defining a seat for a second control lever.

[0018] Actuating device 17, which comprises both
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eyelets 10 and 16, provides for partial or total discharge.

[0019] In actual use, the first lever in eyelet 10
raises central tube 3 to open the drain outlet and raise
head 11 together with hooks 12, which in turn raise
weight 7 by the underside of collar 14. When the control
lever is released, shutter 6, together with tube 3, moves
down to close the drain outlet, and, given the greater
weight exerted on the shutter (due to weight 7), drops
down rapidly to discharge only part of the water in the
flush tank. Conversely, total discharge is effected using
the second lever in eyelet 16, which raises pins 15 to
release weight 7, which remains resting on supporting
structure 4.

[0020] Shutter 6, together with tube 3, is therefore
lighter, and, when the second lever is released, moves
down more slowly and in opposition to the thrust
exerted by float 2, to discharge all the water in the tank.
[0021] The valve described may form part of a flush
valve system, for lavatory flush tanks, comprising a first
number of elements of fixed size, and a second number
of elements connectable to the first to form a valve suit-
able for a given tank. The first number of elements defi-
nitely comprises float 2 as described above, and, for
example, shutter 6. And the second number of elements
comprises, for example, tube 3, which must be of a
length in proportion to the size of the tank; weight 7,
which, given its function, must also conform with the
size and water capacity of the tank; and definitely the
part defining supporting structure 4, which must adapt
to the size of the tank.

[0022] Clearly, changes may be made to the float
and modular-valve system as described herein without,
however, departing from the scope of the accompanying
Claims.

Claims

1. Afloat (2) for flush valves, comprising a hollow body
(2a) made of synthetic plastic material and defining
internally a sealed buoyancy chamber (2b); charac-
terized in that said body is made in one seamless,
rigid piece; and in that, in combination, said sealed
buoyancy chamber has an inside pressure lower
than atmospheric pressure.

2. A float as claimed in Claim 1, characterized by
being made from plastic material injected in the
fluid state inside a mold, in which a vacuum is sub-
sequently formed while said material is still in the
fluid state.

3. Afloat as claimed in Claims 1 and 2, characterized
by being toroidal in shape so as to be fittable to a
central tube (3) of a flush valve.

4. A flush valve (1), characterized by comprising a
float (2) as described in Claims 1 to 3.
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5.

A flush valve as claimed in Claim 4, characterized
by comprising an actuating device (17) for effecting
a partial flush or a total flush.

A flush valve system for lavatory flush tanks, char-
acterized by comprising a first number of elements
of fixed size, and a second number of elements
connectable to the first to form a valve suitable for a
predetermined tank; said first number of elements
comprising a float as claimed in one of Claims 1 to
3.
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