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VENT VALVE

TECHNICAL FIELD OF THE INVENTION

The present invention concerns a vent valve for, for example,
fuel tanks and similar containers in connection with which it
is necessary to achieve pressure equalization between the
volume of the tank/container and its surroundings. The
invention is primarily intended to be used with
tanks/containers intended for heavy commercial vehicles such
as goods vehicles and buses, but it can also be used on other
types of vehicles, such as cars, construction machinery,
aircraft, vessels etc that are equipped with some type of
container whose interior volume must be pressure-equalized
with the surroundings. The invention also concerns a vehicle

equipped with a vent valve according to the invention.

BACKGROUND OF THE PRIOR ART

Vehicles are normally equipped with at least one fuel tank
arranged in the frame of the vehicle and intended for the
storage/containment of a fuel such as gasoline or diesel fuel
that is used to propel the vehicle. To avoid the buildup of
pressure inside the fuel tank, its interior volume must
communicate with the surroundings so that a necessary pressure
equalization can be achieved and air or gas can pass out of
the tank when it is being filled with fuel, and so that
ambient air can gradually pass into the tank as the fuel is

consumed during operation.

At the same time, the connection between the interior of the
fuel tank and its surroundings cannot lead to fuel being able
to leak out of the fuel tank. This is a particularly notable
problem if the vehicle is driven on an uneven road or an
uneven surface and begins to rock, which will cause the fuel

to slosh in the fuel tank. An even bigger problem arises if
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the vehicle is involved in an accident and overturns. This can
result in significant amounts of fuel running out of the tank
and polluting the environment, or in a risk of explosion or a

risk of fire occurring.

Some form of non-return valve, a so-called vent valve, 1is
commonly used at present to minimize the risk of fuel leaking
from the fuel tank. Such a valve is arranged in a suitable
location near the upper part of the fuel tank and can then,
for example, be connected to a tube or hose that discharges in

a suitable location beneath the wvehicle.

One common problem with known vent valves is that they
regularly leak small amounts of fuel due to deficiencies and
weaknesses in the valve design. These deficiencies result,
among other things, in the valve failing to close effectively
enough when fuel intermittently reaches up to the valve on the
inside of the fuel tank. It is particularly difficult to
create a valve that reacts with sufficient speed to sloshing,
which involves very rapid and short-term level changes in the
tank. As a result of inertias in known designs combined with
overly small or incorrectly disposed floats in these systems,
it is very difficult to achieve a rapid and effective closure
of the valve. In operating cases that involve a great deal of
sloshing in the fuel tank, the leakage quickly increases to an
unacceptable level. Many attempts have been made to solve
these problems, leading to various temporary solutions with
dubious results. Known vent valves are also expensive to
fabricate and often need, for the foregoing reasons, to be
maintained, repaired or replaced. This is uneconomical,
particularly because each fuel tank can be equipped with a

plurality of vent valves.

Previous attempts have thus been made to solve said problems
and propose a design that reduces the problems with leakage.

One such design is described in US6719000, which describes a
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vent valve commonly available on the market. This vent valve
is equipped with a metal valve body in which a float is
slidably arranged. When the liquid level in the take
increases, the float begins to rise, and when it has moved
high enough in the tank, the valve closes. The valve is also
designed in such a way that, with the help of a metal ball
placed under the float, and given the conformation of the
valve body with tilted bottom surfaces, the valve will close
if the vehicle rocks and the valve assumes a lateral position,

for example, if it is rotated 90 degrees in either direction.

The disadvantages of known solutions are that they react far
too slowly to intermittent level increases in the tank, such
as slosh. One reason for this is that the float is disposed
inside the wvalve body, with the result that the float has a

limited volume, which results in a limited buoyant force.

The prior art describes no vent valve that anticipates the
present invention and contributes in an effective, functional
and cost-effective manner to ensuring that as little fuel as
possible leaks from the fuel tank in connection with various

conceivable operating cases.

SUMMARY OF THE INVENTION

The object of the invention is to solve the aforesaid problems
and describe a vent valve intended for a fuel tank that
effectively, quickly and reliably prevents leakage of
liguid/fuel from the tank/container via the vent valve,
regardless of the operating case or the orientation position

of the vent wvalve.

Another object of the invention is to enable the vent valve
float to be designed with a large enough volume to ensure a

sufficient lifting force to achieve a fast and effective seal.
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Another object of the invention is to enable the vent valve
float to be arranged so as to slide up and down in the axial
direction on the outside of the valve body in order to achieve

a faster and more effective closure of the valve.

Another object of the invention is to enable a valve ball of
metal/steel to be used to achieve as secure and maintenance-
free seal as possible, and to make the valve more robust in
that a steel ball will not rise as easily as a plastic ball in
connection with heavy airflows and thus cause an undesired

closure of the valve, for example during fueling.

Another object of the invention is that the vent wvalve
according to the invention be simple to install, so that
fabrication can be performed simply and quickly, and thus be

cost-effective.

Another object of the invention is that the vent valve be
simple and functional in terms of its design, and consist of

as few parts as possible.

Another object of the invention is that the component parts

must be of low weight and easy and inexpensive to fabricate.

These and further objects and advantages are achieved
according to the invention by a device defined by the features

specified in the characterizing part of independent claim 1.

As noted, the invention is intended primarily for heavy
commercial vehicles such as goods vehicles, buses and the
like, but it can naturally also be used for other types of
vehicles that are equipped with some type of tank or container
that needs to be pressure-equalized in relation to the

surroundings.
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One important object of the invention is that the vent valve
must react gquickly to intermittent level changes in the tank,
such as, for example, in connection with slosh, and to then
close rapidly in order to prevent or minimize leakage of

liquid from the tank.

The invention is achieved mainly in that its float, which is
made of, for example, plastic or the like, is designed with a
central and, in cross section, essentially circular recess
that extends through it in its axial direction and enables the
float to slide outside of the valve body. In this way a float
of greater volume can be used, with the result that the float
acquires a greater buoyant capacity and can thus exert a
greater lifting force, which in turn makes it possible, for
example, to use a steel ball, which can be pressed against the
sealing seat of the valve with greater precision. A more
effective seal is thereby achieved that minimizes or prevents

the leakage of liquid or fuel through the valve.

The solution according to the invention thus entails that even
a slosh, i.e. an intermittent/temporary increase in the fuel
level in the tank, will cause the vent valve to react rapidly
and close, thereby preventing leakage in a more effective
manner than in known vent valves. A vent valve that can react
gquickly enough to a slosh and that minimizes fuel leakage
offers a marked quality increase with regard to a long-known
problem, and offers significant cost savings in terms of
remedying or repairing existing fuel tank installations that
require constant maintenance. The solution according to the
invention requires no extensive changes in the designs of
existing tanks, with the result that it is easy and thus
inexpensive to implement the new solution in connection with
the manufacture of new vehicles. The solution according to the
invention also makes it possible to upgrade already

manufactured vehicles easily.
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Additional features and advantages of the invention are
presented in the following more detailed description of the
invention below, and in the accompanying drawings and other

claims.

BRIEF SUMMARY OF DRAWINGS

The invention is described in greater detail below in several

preferred embodiments, based on the accompanying drawings.

Figure 1 shows an oblique perspective view from the side of a

vent valve according to the invention.

Figure 2 shows the same design as is shown in Figure 1, but
here the parts of the vent valve are separated somewhat in the
axial direction in order to show these moving parts more

clearly.

Figure 3 shows, obliquely from the side, a vertical section
through the vent valve according to the invention, as viewed
obliquely from the side, where the relative positions of the

moving parts of the vent valve are shown.

Figures 4 and 5 show, directly from the side and in cross
section, two different function positions of the vent valve,
with Figure 4 showing the vent valve in its open position and
Figure 5 its closed position, i.e. when the liquid in a

conceived tank has reached a certain level.

Figures 6 and 7 show the vent valve according to the invention
in two different placement positions, with Figure 6 showing
the valve in a conceived tipped position of 90 degrees, i.e. a
conceived vehicle with a tank that has tipped and is lying on
its side, and with Figure 7 showing the valve in a conceived
tip position of 180 degrees, i.e. a conceived vehicle and tank

that have rolled and are now upside down.
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DESCRIPTION OF PREFERRED EMBODIMENTS

Figure 1 shows an oblique perspective view, from the side, of
a vent valve 1 according to the invention. The vent wvalve 1
consists of an integrated unit that comprises, at its top, an
essentially hollow valve cover 2, preferably made of a
suitable plastic or metal and provided with a hose connector 3
for mounting a rubber hose, tube or the like (not shown)
intended to let air flow out or let ambient air flow in. The
valve cover 2 is also equipped, at the bottom, with a threaded
section 4 by means of which the vent valve 1 can be screwed
securely into a threaded holder arranged, for example, in the
upper part of a fuel tank (not shown) or similar container
intended to contain a liquid/fluid. The vent valve 1 further
consists of an extended valve body 5, preferably made of metal
and equipped with at least one vertical recess 6 or groove
that extends into the wall of the valve body in the axial
direction of the vent valve 1. Outside the wvalve body 5 there
is arranged a circular float 7 that can move, i.e. slide, to a
limited extent up and down along the outside of the valve body
5. The float 7 is suitably made of a material with low density
and/or can consist of an essentially hollow or foam-filled
body to achieve a good buoyant/lifting force. The float 7 in
the embodiment described here is essentially tubular or

cylindrical.

Figure 2 shows the vent valve 1 according to the invention
according to Figure 1, but with its component parts separated
somewhat in order to show the design more clearly. The valve
body 5 here is equipped with two recesses 6a,b disposed
centrally in relation to one another in the wall of the wvalve
body 5. An actuating element 8 that is an integral part of or
mechanically connected to the float 7 runs in the recesses
ba,b, which extend in the axial direction of the wvalve body 5.
The actuating element 8 is arranged so as to extend entirely
or partly into the interior space in the valve body 5 and can

thus mechanically actuate/displace a valve ball 9. Because the
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size of the float 7 is not limited by the interior space of
the valve body 5, the float 7 can be designed with a greater
volume that would otherwise be possible, which results in an
increased buoyant force, which in turn makes it possible to
use a valve ball 9 with a density that is higher, or much
higher, than the density of the liquid in the tank in order to
prevent heavy airflows through the vent valve from causing an
undesired closure of the vent valve 1. The wvalve ball 9 is

preferably made of a metal such as, for example, steel.

When the liquid level around the vent valve 1 reaches a
certain level (not shown), the float 7 is caused to move
upward toward the valve cover 2, which results in the
actuating element 8 also moving upward inside the valve body 5
and displacing the wvalve ball 9 arranged therein. A spring 10
is arranged in the bottom of the valve body 5 beneath the
actuating element 8 of the float 7.

Figure 3 shows, obliquely from the side, a vertical section
through the vent valve 1 according to the invention, wherein
the relative placements of the various moving parts of the
vent valve 1 are shown in greater detail and in their correct
placement locations. In this figure the liquid does not reach
up to the float 7, and the float 7 and the valve ball 9 assume

their lower end positions against the action of the spring 10.

Figure 4 shows, directly from the side, a first function
position for the vent valve 1 in which the liquid in the
conceived tank does not reach up high enough to actuate/lift
the float 7 and the vent valve 1 is in its entirely open
position, so that air can pass out of or into the tank. Here
the valve ball 9 rests on the actuating element 8 of the float
7, which in turn rests on the spring 10, which is compressed
by the combined weight of the valve ball 9 and the float 7.

Figure 5 shows, in principle, the same depiction as is shown
in Figure 4, but here the vent valve 1 is in a second function
position wherein the liquid in the conceived tank reaches up
high enough to actuate/lift the float 7. Here the valve ball 9
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is in its upper end position and is being pressed upward by
the actuating element 8 of the float, with some assistance
from the spring 10, toward a sealing valve seat 11, and the
vent valve 1 has closed completely, so that air can no longer
pass out through the vent valve 1. The valve seat 11 can be
equipped with a separate part in the form of a seal that is
preferably soft (not shown in detail in the figure), but can

also consist solely of a ground circular surface or lip.

Figure 6 shows the vent valve 1 according to the invention,
but here it is placed in a conceived first alternative
placement position wherein the vent valve 1 finds itself in a
position that is 90 degrees from its normal position, i.e. the
vehicle/tank can be thought to have tipped and is lying on its
side. In this position the spring 10 presses the actuating
element 8, the float 7 and the wvalve ball 9 against the wvalve
seat 11, and air can no longer pass out through the vent valve
1.

Figure 7 shows the vent valve 1 according to the invention in
yet another conceivable alternative placement location,
wherein the tank/vehicle and the vent valve 1 are in a
position 180 degrees from their normal position, i.e. the
vehicle/tank can be thought to have rolled and is lying upside
down. The float 7 is lifted by the liquid in the tank and
assumes its first end position against the action of the
spring 10, and in this position does not act upon the valve
ball 9. Conversely, the valve ball 9 is caused to fall by the
force of gravity and assumes its second sealing end position
against the valve seat 11, and liquid cannot leak out through
the vent valve 1. The fluid pressure also contributes to
holding the wvalve ball 9 securely in place in this closed

position.

One advantage of the invention is that the size of the float 7
is not limited by an inability to float upward when tipped 90-
180 degrees, as the valve ball 9 in the present invention is

disposed outside the float 7 (in the normal operating position
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of the vent valve 1) rather than on i1its underside as described

in the aforementioned known vent valve according to US6719000.

The description above is intended primarily to facilitate an
understanding of the invention and is naturally not limited to
the embodiments presented, but rather other variants of the
invention are possible and conceivable within the framework of
the inventive idea and the protective scope of the following

claims.
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CLAIMS

1. A vent valve (1) intended for, for example, fuel tanks or
similar containers in connection with which it is necessary to
achieve pressure equalization between the interior space of
the tank/container and its surroundings, comprising a valve
body (2), a valve ball (9) and a float (7),

characterized in that

the float (7) is cylindrical and arranged so as to slide up
and down in the axial direction on the outside of the wvalve
body (5), which float 7 is further integrated in/mechanically
connected to an actuating element (8), which actuating element
(8) i1s arranged so as to extend entirely or partly into the
interior space of the valve body (5) and thereby mechanically

act upon/displace the valve ball (9).

2. A vent valve (1) according to claim 1,

characterized in that

the valve ball (9) is made of a material with a density that
is higher, or much higher, than the density of the liquid in
the tank in order to prevent heavy airflows through the vent
valve (1) from causing an undesired closure of the vent valve

(1).

3. A vent valve (1) according to any of the preceding claims,
characterized in that

the valve ball (9) is made of a metal, for example steel.
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