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(57) Abstract: The present invention relates to a refilling
device (1), intended to be used to refill liquid and also to en-
sure an adequate level of liquid in a water trap of a floor
drain (2) or the like. The refilling device (1) includes at least
one reservoir (3), which is intended to contain a liquid,
preferably water. The reservoir (3) is provided with at least
one outlet/inlet (4) which via at least one connector (5), with
a through hole (19), is connected to one hose (6), tube or the
like through which the liquid is intended to flow from the
reservoir (3) to the floor drain's water trap. The refilling
device (1) includes at least one adjusting device (15) with
which the insertion of the hose's (6) free end (14) into the
floor drain's (2) water trap may be adjusted. The present re-
filling devices unique feature is that the automatic refilling
function is accomplished by the fluid being transferred from
the reservoir (3) via the hose (6) by the force of gravity into
the water trap of the floor drain (2), when the liquid level in
the water trap of the floor drain (2) drops below the free end
(14) of the hose (6). The fluid stops flowing out from the
reservoir (3) to the water trap in the floor drain (2) when the
liquid level in the water trap of the floor drain (2) reaches
the level of the hose's (6) free end (14) or essentially just
above it.
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Liquid Refilling Device for Water Traps (Drain Traps) in Floor Drains and the Like

Field of the Invention

The present invention concerns a device for the refilling (filling) of liquid (fluid) in drain
traps (water traps, water seals) in floor drains and similar in accordance with the claims. The
present invention also regards a method for using the device in accordance with the present

invention.
Background of the Invention

The vast majority of today’s floor drains utilize so-called water traps (drain traps, water seals)
to prevent sewer gases and the like from entering bathrooms, kitchens, basements, garages,
buildings and similar places where these floor drains are installed. One problem with floor
drains and the like is that their drain traps, if seldom used, run the risk of “drying out” that is,
liquid (water) and the like disappears or evaporates from the floor drain. When water in the
floor drain drops below a certain level, the drain trap ceases to function and this in turn entails

that sewage gases and the like are able to seep up through the floor drain from the sewer.

Another problem with floor drains is the growth of bacteria in the water of the floor drain. If
the floor drain is not used regularly, that is to say that the floor drain’s water trap is not
regularly supplied with water, the gradual growth of bacteria and where possible even mold
growth will occur in the water of the floor drain’s water trap. Bacterial growth in the water of
the drain trap in the floor drain leads after a time to foul odors spreading in the area around

the floor drain.

The above mentioned problems mean that people who spend time near a floor drain may
experience discomfort due to foul sewer gases and foul-smelling water in the drain trap.
Furthermore, bacterial and mold growth in the water of the floor drain’s water trap causes

negative impact on individuals’ and animals’ health in the vicinity of the floor drain.

One way to tackle the problem is to visit each floor drain regularly and refill water in them if
necessary. As an example, an office building of 10,000 m2 with about 400 people most often
has 60 to 80 floor drains. Some of these floor drains are hard to access or evaporate faster
than others. To ensure that none of these floor drains dry out or start to smell, requires

extensive efforts by the person doing the filling at considerable costs for the property owner.
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Prior Art

Devices that prevent odors from floor drains and the like are already known. For example,
JP2003082733 describes a device that hampers the smell from a floor drain or similar. The
function is based on hot water being added to the floor drain’s water trap at certain intervals
with the intent to kill bacteria in the floor drain. The design differs in a significant way from

the design according to the present invention.
Brief Description of the Invention Concept

The main purpose of the present invention is to create a significantly improved device which
eliminates or greatly reduces the problems mentioned above. Another purpose of the present
invention is to create a device by which the addition of fluid (water) to the floor drain’s water
trap may be easily ensured. An additional purpose of the present invention is to create a
refilling device by which additives to the water may be supplied in a simple manner. A yet
further purpose of the present invention is to create a method for using a device in accordance

with the present invention.
Brief Description of the Drawings

In the following detailed description of the present invention, reference and references to the
following figures will occur. Each figure is briefly described in the following figure list. Note
that the figures are schematic and details may thus be omitted in these. The exemplifying
embodiments in the figures are not limiting for the scope of protection of the present patent

application.

Fig. 1 shows a design in accordance with the present invention seen in perspective from

above.
Fig. 2A to 2C show details included in the present invention.

Fig. 3 shows an example of use of a refilling device where it is placed on a surface at or

adjacent to a floor drain or similar.

Fig. 4 shows an example of use of a refilling device where it is connected to a bracket on a

wall adjacent to a floor drain or similar.
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Detailed Description of the Invention

With reference to the figures, a refilling device 1 intended to be used to replenish fluid
(liquid), and ensure the fluid level in a drain trap in a floor drain 2 or similar is shown. The
refilling device 1 includes at least one reservoir (tank, container) 3 with at least one enclosed
interior space. The interior space of the reservoir 3 is intended to contain the liquid that the
refilling device adds to the floor drain’s water trap. The interior space of the reservoir 3 is in
contact with an area exterior the reservoir via at least one opening that is placed in the
reservoir’s bottom section. The opening consists of a combined outlet/inlet 4 for liquid and air
into and out of the interior space of the reservoir. The outlet/inlet 4 is via at least one
connector 5 connected to at least one hose 6, tube or the like. The hose 6 is intended to be
inserted down into the floor drain’s 2 water trap and transfer the liquid from the reservoir’s 3

interior space to the floor drain’s water trap (drain trap).

The reservoir 3 is preferably made of a substantially dimensionally stable material, such as

hard plastic, metal or other suitable substantially dimensionally stable material or materials,
so that the reservoir 3 does essentially not change shape and be crumpled because of a little
negative pressure inside the reservoir 3. In the shown embodiment, the reservoir 3 is

preferably made of a polymeric material such as a suitable hard plastic.

The reservoir’s 3 shape shown in the figures exemplifies the preferred embodiment of the
reservoir. The reservoir may have any of several shapes or forms that are suitable for the

purpose such as round, cylindrical, box-like, bottle-like or other suitable design.

In the shown embodiment, the reservoir 3 further includes at least one handle 7 and at least
one mounting element 8. The handle 7 is intended to be used during handling and moving of
the reservoir 3. The mounting element 8 is intended to be used for hanging the reservoir 3 in a
bracket 9 (shown in Fig. 4) on a wall 10 or the like. In the preferred embodiment shown in
figures, the handle 7 and the mounting element 8 are integrated into one unit. In other

embodiments the handle may be an optional feature, or may be omitted from the design.

With reference to Fig. 2, the outlet/inlet 4 of the reservoir 3 is shown in more detail. The
outlet/inlet 4 of the reservoir 3, in the exemplifying embodiment consists of a threaded pipe
connection 11. The pipe connection 11 is preferably integrated with the reservoir 3. A
connector 5 in the form of a spout, screw cap 12 or the like is connected to the threaded pipe

connection 11. The connector 5 includes at least one connecting part 13 to which at least one
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hose 6, tube or the like is connected to in its one end. The hose’s 6, tube’s or the like’s other
end 14, hereinafter referred to as the free end 14, is intended to be inserted down into the
water trap of for example a floor drain. In other embodiments two or more of the following
parts, the reservoir, the inlet/outlet, the connection, the connecting part, the screw cap, the

hose or tube, may be partially or completely integrated with each other.

Unique to the present refilling device 1 is that it includes at least one adjusting device 15 with
which the hose’s 6 maximum insertion into the floor drain may be adjusted. The adjusting
device 15 in the exemplifying embodiment includes a washer 16 provided with at least one
tube lead-through 17 with a through hole 18 through which the hose 6 is inserted through the
washer 16. The washer 16 is movable along the hose’s 6 lengthwise direction. Preferably, the
washer 16 is temporarily locked to the hose 6 via clamping forces between the hose 6 and the
tube lead-through 17 in the washer 16. Alternatively, another for the purpose suitable device
(locking device), may be used to temporarily lock the hose 6 to the washer 16. By changing
the washer’s 16 position along the hose 6, in the hose’s lengthwise direction, the hose’s 6 free
end 14 may be inserted down into the floor drain’s water trap and in this manner be adjusted.
The washer’s 16 position is preferably adjusted along the hose’s 6 lengthwise direction the
first time that the refilling device 1 is used in a floor drain. The washer’s 16 position along the
hose 6 may also need to be adjusted if the refilling device 1 is moved between floor drains. In
other embodiments the adjustment device may be of a previously known adjusting device or

other suitable device for the purpose.

The refilling device 1, when used is placed with the fluid filled reservoir 3 adjacent to, or
near, a floor drain. The refilling device 1 may for example be placed on a surface adjacent to
the floor drain as shown in Fig. 3. The refilling device 1 may also be connected to a wall as
shown in Fig. 4. The embodiments shown in the figures are not limiting for how the refilling
device, according to the present invention, may be placed adjacent to a floor drain or similar.
After the refilling device 1 has been positioned adjacent to the floor drain 2, the hose 6 is
inserted into the water trap of the floor drain and adjusted if necessary to a level suitable for
the purpose. The adjustment of the hose’s 6 insertion into the floor drain 2 in the shown
embodiment is accomplished by adjusting the washer’s 16 position along the hose’s 6
lengthwise direction. The hose’s 6 free end 14 is then inserted down through the grating in the
cover of the floor drain 2, or through another opening, into the water trap of the floor drain. If
the fluid level (the surface of the liquid) in the water trap is below the level of the hose’s free

end 14, air will enter through the hose 6 into the interior space of the reservoir 3 which then
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releases liquid (such as water) through the mouth of the hose’s free end 14 into the water trap.
When the liquid level in the water trap reaches the level of the mouth of the hose 6 or over it,
the flow from the reservoir 3 through the hose to the floor drain’s 2 water trap is stopped. An
automatic function is achieved by way of this design, whereby the liquid is automatically
added to the water trap as soon as the liquid level in the water trap drops below the level of
the end of the hose. Thanks to this design the liquid that evaporates or otherwise disappears

from the floor drain’s 2 water trap is automatically replaced with new liquid.

The function for an automatic level control of the liquid level in the floor drain’s water trap is
made possible by the force of gravity which causes water to flow down from the reservoir and
air rising up to the reservoir’s 3 interior space through the hose 6 and then through the
connecting part 13 and the outlet/inlet 4. This function requires that no other air passages or
other openings (holes) exist through which air can freely flow into the reservoir’s 3 interior
space. The design may however include at least one second opening or the like which may be

opened and closed.

The automatic level control function is also dependent on the diameter of the hole 19 of the
connecting part 13 (in the connector 5) and the diameter of the hole in the hose 6. The
diameter of the hole 19 in the connecting part 13 and the diameter of the hole in the hose 6 is
adapted so that fluid flows out of the reservoir 3 when the liquid level in the water trap of the
floor drain 2 lies below the level of the hose’s 6 free end 14 and that the liquid ceases to flow
down into the water trap of the floor drain 2 from the reservoir 3 when the liquid level in the
water trap in floor drain 2 has reached the level of the hose’s free end 14 or slightly above the
level of the hose’s free end 14. In order to achieve the automatic level control function, the
reservoir 3 must be of a stiff (rigid, inflexible) material so that the reservoir is not compressed

(crumpled) by a little negative pressure in the reservoir 3.

If a reservoir 3 has an interior volume up to about three liters, the hole 19 in the connecting
part 13 lies preferably between 7.0 to 20 millimeters. The diameter of the hole 19 in the
connecting part 13 lies preferably in the range of 7.8 to 8.0 millimeters. A connecting part 13
with a hole 19 having a smaller diameter may not allow the liquid to flow out from the
reservoir 3 (this may be due to air bubbles not being able to pass the connecting part 13). A
connecting part 13 with a larger diameter hole 19 may cause the liquid to be likely to flow out
of the reservoir 3 without stopping. The attached hose 6 is preferably selected so that it has an

inside diameter of at least the same diameter as the hole 19 in the connecting part 13.
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The smallest diameter size of the hose may be calculated using the following formula with the
premise of a vertical liquid-filled hose (tube) that is enclosed at one end, in the present
invention, the end attached to the reservoir, and that an air bubble is allowed to rise up
through the hose from the hose’s free end into the reservoir. For the air bubble to rise up, a
corresponding amount of liquid must pass down through the hose. When the liquid meets the
air bubble, the liquid is pressed toward the inner walls of the hose and form a type of film

along the inside of the hose (tube) with the air bubble in the middle.

pgrily<0.842

The formula above specifies the conditions under which a water film’s thickness is zero due
to surface tension, etcetera, and thus no water can pass and the air bubble is trapped in the

hose. When the air bubble does not move no water will flow through the hose.

g =gravity =9.81m /s ?
p = density difference between air and water = 1000 kg / m3
r = radius of inner tube

y = surface tension = 72mN / m

By using the assumptions above and by where among others the liquid used in the calculation
is water, the hose’s inside diameter must therefore theoretically be larger than 5 mm. This
does not mean that the air bubble automatically rises at 5.1 mm and not at 5 mm but this air
bubble rising is also for example dependent on the way the hose is stretched from the
reservoir to the water trap. When testing the diameter in relation to different types of
stretches, an optimum hose (tube) diameter was found to be in the range between 7.8 mm to 8
mm. Even a hose (tube) with as large a diameter of 9 mm allows air bubbles to rise up
through the tube in the manner desired. By using another kind of liquid or liquid mixture
other than pure water the density and surface tension variables may have different values

which in turn will allow a different minimum diameter of the hose.

The hose 6 stretches from the reservoir 3 so that it has a slope downward along its stretch
from the reservoir 3 to floor drain 2. If the hose 6 along any part of its stretch from the
reservoir 3 to the floor drain 2 is directed upward, a malfunction may occur (a type of

involuntary water seal may occur in the hose).
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With reference to Fig. 4 is shown how the hose 6 may be connected to a wall or similar via a
list (border) 20 or the like. The list 20 allows the hose 6 to be directed in the downward
direction thereby eliminating the risk of malfunction in the automatic regulation of the liquid
level in the water trap (a malfunction may occur if the hose forms an arch or similar with a
hose section directed upwards). Furthermore, the list 20 allows the stretch of the hose 6 to be
more aesthetically pleasing, that is to say more appealing. Assembly of the list 20 may be
accomplished in manner suitable for the purpose, such as by double-sided adhesive tape or the
like.

When the fluid in the interior space of the reservoir 3 during use begins to run out, liquid
(water) must be refilled into the interior space of the reservoir. Refilling is accomplished by
lifting up the refilling device’s hose 6 from the floor drain’s 2 water trap and by removing the
reservoir 3 from any brackets. Water or other liquid is then filled into the reservoir 3 through
the outlet/inlet 4. The previously performed positioning of the hose’s 6 insertion length into
the water trap of the floor drain 2 by the previously performed adjustment of the washer’s 16
position along the hose’s 6 lengthwise direction means that this positioning is already
accomplished. The refilling devicel is then replaced adjacent to the floor drain, after which

the hose 6 is reinserted back into the water trap.

The refilling device in accordance with the present patent application may for example be
used to keep sewer odors from entering basements, fan rooms, storage rooms and janitor’s
closets in large buildings such as hotels, industrial buildings, office buildings, department
stores and other types of large buildings. Furthermore, the refilling device may for instance be
used to insure that fluids are present in floor drains that are visited infrequently or irregularly.
For example, the refilling device may with advantage be used in floor drains in vacation

homes and similar buildings.

In alternative embodiments it is conceivable that additives are added to the water in the
reservoir 3. For example, it is conceivable that additives of chlorine (chlorine tablets), or other
germicides, are added to the water with the intent to kill bacteria in the water of the drain trap.
With the addition of chlorine to the water in the floor drain 2, a floor drain may stay fresh for
months instead of about two weeks (the time period that an unused drain trap usually stays
fresh) before sewage odor or bad smells arise in connection with the floor drain. These
additives to the fluid may for example be suitable for use in hospitals and clinics and the like

that require higher standards of hygiene.
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In the detailed description of the present invention, design details may have been omitted
which are apparent to persons skilled in the art in the intended field of the invention. Such
obvious design details are included to the extent necessary so that the proper and full

performance of the present invention is achieved.

Even if certain preferred embodiments have been described in detail, variations and
modifications within the scope of the invention may become apparent for specialists in the
field of the invention. All such variations and modifications are regarded as falling within the
scope of the following claims. For example, it is conceivable that the refilling device 1
includes a cut-off device such as a valve or the like with which the flow through the hose 6
can be regulated. It is for example conceivable that the present device be defined as a device

by which the water level in a floor drain is ensured.
Advantages of the Invention

With the present invention it is possible to attain several advantages. The most important
advantage is that a simple device to ensure that there is water in the drain trap of a floor drain
is achieved. The present invention’s simplicity brings with it the advantage that it is cost
effective to manufacture and utilize. A further advantage of the present invention is that a
proper water level in a floor drain’s water trap is ensured. In this way, a correct water level is
maintained and the floor drain is only refilled when needed, which in turn saves water.
Furthermore, the correct water level in the floor drain prevents unwanted smelly sewer gases
from penetrating up through the sewer and into the building the floor drain is found in. A still
further advantage of the present invention is that more hygienic conditions are achieved in

areas with floor drains that are rarely used.
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Claims

1.

Refilling device (1), intended to be used to automatically fill liquid to at least one
predetermined level in a water trap of a floor drain (2) or the like, including at least
one reservoir (3), which is intended to contain liquid, provided with at least one
outlet/inlet (4) which via at least one connector (5), with a through hole (19), is
connected to one end of at least one hose (6), tube or the like through which the liquid
is intended to flow from the reservoir (3) to the floor drain’s (2) water trap through the
hose’s (6) free end (14), which when used is inserted in the water trap characterized
by that refilling device (1) includes at least one adjusting device (15) with which the
hose’s (6) insertion into the floor drain (2) may be adjusted and that the automatic
refilling function is accomplished by the fluid being transferred from the interior space
of the reservoir (3) via the hose (6) by the force of gravity into the water trap of the
floor drain (2) when the liquid level in the water trap of the floor drain (2) drops below
the free end (14) of the hose (6) and that the fluid stops flowing out from the reservoir
(3) to the water trap in the floor drain (2) when the liquid level in the water trap of the
floor drain (2) reaches the level of the hose’s (6) free end (14) or essentially just above

it.

Refilling device (1) in accordance with claim 1 characterized by that the hole (19) in
the connecting part (13) of the connector (5) has an inner diameter of between 7.0 to

20.0 millimeters.

Refilling device (1) in accordance with claim 2 characterized by that the hole (19) in
the connecting part (13) of the connector (5) has an inner diameter of between 7.8 to

8.0 millimeters.

Refilling device (1) in accordance with claim 1 characterized by that the reservoir (3)
is made of hard plastic, which essentially does not change shape because of a little

negative pressure in the interior space of the reservoir (3).

Refilling device (1) in accordance with at least one of the previous claims
characterized by that the adjusting device (15) includes a washer (16) with at least
one tube lead-through (17) through which the hose (6) is stretched through and

temporarily fixed to.
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6. Refilling device (1) in accordance with at least one of the previous claims

characterized by that the connector (5) consists of a screw cap (12).

7. Method for utilization of a refilling device (1), to ensure a proper water level in a
water trap in for example a floor drain (2), according to at least one of claims 1 - 6
characterized by that the refilling device’s (1) reservoir (3), which is wholly or
partially filled with liquid, is positioned adjacent to the floor drain (2) in which the
liquid level is to be ensured, after which the hose’s (6) maximum insertion into the
water trap of the floor drain (2) is set with the adjusting device (15), after which the
hose’s (6) free end (14) is inserted down into the floor drain’s (2) water trap, after
which an automatic control of the liquid level in the water trap of the floor drain (2) is
accomplished until the liquid in the reservoir (3) runs out, when the liquid runs out

fluid is refilled in the reservoir (3).
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