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The invention relates
to a device for saving water,
which enables flushing of a
toilet (12) with slightly soiled
graywater
equipment, The inventive
device comprises a graywater ————
tank (5, 20) located under
the admission level of the

from a sanitary (-~ TTTT—=—- 9
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flushing water (11) of the
toilet (12) and fed by one

or more sanitary equipment.
Said device also comprises C
a flushing water conduit

(9, 27) which connects the 2 h

graywater tank (S, 20) to the
admission of the flushing
water (11) of the toilet (12),
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as well as a pump (10, 23)
for flushing water. Said pump
(10, 23) delivers graywater
that contains solid constituents
and is placed outside the

—
o
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graywater tank (5, 20). Said tank (5, 20) has the form of a smooth wall container that can be easily cleaned through an aperture (5a) and

is integrated to a sanitary equipment placed on the floor.
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Device for saving water
'33 "The invention relates to a device for saving water, which en-
“ss3e"  ables flushing of a toilet with slightly soiled graywater from

*eeesdS sanitary equipment, comprising a graywater tank located under
sl the admission level of the flushing water of the toilet and fed
R by one or more pieces of sanitary equipméﬁt, a flushing water
conduit which connects the graywater tank to the admission of
the flushing water of the toilet, as well as a pump for flushing
;."20 water that.is positioned outside the graywater tank.

o ee’ In a conventional toilet flusbing system, the flushing water ad-
mission of the toilet is supplied with water from a toilet tank

. via a downpipe. In this contéxt, the gravity pressure of the wa-
**+,25 ter causes the toilet to flush. The situation is different with
) a generic device for saving water according to DE-U-54 12 7831.
Instead of a conventional downpipe fed from a toilet tank, this
device has a flushing water conduit that is supplied directly by
the pump. Flushing is caused by the flushing pressure of the
30  pump. o | .

Due to the poor accessibility of the inside of the container,
the graywater tank in DE-U-94 12 781 posés cleaning and hygiene
problems. The graywater tank is provided with only a small side
35 opening, through which the inside of the container is accessi-

ble.
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DE-U-94 12 781 is particularly difficult when a shower tub is
present. The existing'shower tub must first be dismantled in or-
der to fit the new graywater tank underneath the shower tub.

Furthermore, a device for saving water is known from GB-A-2 266
233, which generates the flushing pressure in the con#entional
manner by gravity pressure from a toilet tank. This object does
not include a pump for generating flushing pressure. A feed pump
pumps the graywater over the edge of the toilet tank and fills
it. The feed pump is not intended to generate a flushing pres-
sure_that would be sufficient for flushing the toilet.

Another device for saving water is known from JP-A-05-184474. In
this case, the flushing pfessure to flush the toilet is again
generated in the conventional manner by gravity pressure from a
toilet tank. '

The invention is based on the technical problem of designing a
simple and inexpensive device for saving water, which can be put
into operation with a minimum of installation effort and whose
graywater tank is easily accessible for purposes of cleaning and

maintenance.

The object 1is solved'in that the pump delivers graywater that
contains solid constituents, that the graywater tank is designed
as a smooth-walled container that can be easily cleaned through
a top aperture and integrated in an item of sanitary equipment
installed on the floor in such a way that the tub of a shower
and that the shower tub has a false
with at least one

forms the graywater tank,
floor as a standing surface for the user,
drain, through which the graywater can flow into the underlying
graywater tank. '

. The proposed device for saving water is of very simple design.

Its use is preferably restricted to a single bathroom. It can

. AMENDED PAGE
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therefore be manufactured and installed inexpensively. The ex-
isting pipe system can be retained when the device is installed

in an existing bathroom.

The graywater tank has no joints or corners in which dirt can
accumulate. The graywater is pumped together with the solid con-
stituents out of the graywater tank by the special pump and used
to flush the toilet. Thus, the entire graywater contents of the
tank are renewed at a rapid rate. In order to reduce the soiling
of the graywater tank, it can be completely emptied at specific
times via a drain or by the pump. This prevents the solid con-
stituents of the graywater from: settling during the night. No
breeding ground for germs is formed.

Since the graywater tank is integrated in an existing piece of
sanitary equipment, such as a shower tub or bathtub, no addi-
tional installation space is required. The device for saving wa-
ter according to the invention can be accommodated in very small

rooms.

The device for saving water requires no cbmplex maintenance. It
is sufficient for the graywater tank to be opened and wiped

clean from time to time.

A device for saving'water with the features described above 1is
very inexpensive, because the standing surface is a low-priced
accessory that can easily be manufactured and even installed by
a layman. Compared to the prior art, considerable cost advan-
tages result simply from the fact that the conventional shower

tub in a bathroom is retained.

The device for saving water can be put into operation with a
minimum of installation effort. After showering, the graywater

AMENDED PAGE
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simply remains in the tub and is gradually used to flush the
toilet. Consequently, it is particularly well suited to a tenant
who would like to operate an inexpensive device for saving watar
in an existing bathroom, without having to make major structural
changes. The top of the shower tub forms the upper, largé—area
aperture of the graywater tank, through which the graywater tank
1s easily accessible for cleaning and maintenance.

Particularly for use of the device for saving water in a multi-
person household, it is expedient for a false floor to be pro-
vided as the standing surface.for the user, which has at least
one drain through which the graywater can flow into the underly-
ing part of the shower tub that functions as the graywater tank.
In this way, the user does not come into contact with the col-

~lected water of the previous user. With this design, several

persons in a row can collect their graywater in the graywater

tank.

AMENDED PAGE
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In order to avoid giving the user an unpleasant feeling from the
graywater used and collected by other persons, the drain in the
false floor advantageously blocks the view into the graywater

tank.

The water level is limited by the regular overflow pipe of the

AMENDED PAGE
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trance to the shower, a stench trap connector is provided on
the stench trap of the shower tub, to which the flushing water
conduit is connected. The stench trap connector additionally
has a drain opening that can be connected to the waste water
system of the building. Once it exceeds a certain level, the
graywater can flow through an overflow pipe into the waste
water system of the building.

In a configuration which is particularly suitable for new
buildings, the graywater tank is designed as an integrated
tank beneath the shower tub. This particular graywater tank
can have a greater volume than a conventional shower tub. It
1s possible to manufacture graywater tanks of different volu-
mes which, for example, are precisely adapted to the flushing
water demands of a family. In addition, graywater tanks can be
adapted to different structural conditions even during manu-

facture.

For the sake of simplicity, the pump is connected along the
flushing water conduit. The pump is connected to the graywater
tank on its inlet side and to the flushing water admission of
the toilet on its discharge side.

The hygiene of the device for saving water can be improved by
providing a disinfecting unit. In an advantageous con- figura-
tion, the disinfecting unit is connected upstream of the gray-
water tank, so that the graywater tank can only be filled via
the disinfecting unit. Even 1if several items of sanitary
equipment that feed the graywater tank are connected, one
disinfecting unit is sufficient for treating all the incoming
graywater. The capacity of the disinfecting unit can be adap-
ted to the individual graywater throughput of a device for
saving water. To this end, a modularly expandable disinfecting
unit can be used, which is designed for the desired graywater
throughput. Alternatively, an appropriate disinfecting unit
can be selected from a series of models whose units are de-

signed for different graywater throughput rates.
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In an alternative configuration, the disinfecting unit is
connected downstream of the graywater tank. The graywater can
only be drawn from the graywater tank via the disinfecting
unit. In this way, the graywater is not sterilised until just
before being pumped into the flushing water admission of the
toilet to flush the toilet. This design rules out the possibi-
lity of germs accumulating during storage getting into the
toilet.

The best hygiene can be achieved when both upstream and

downstream disinfecting units are provided.

The disinfecting unit preferably has an ultraviolet lamp, with
which graywater flowing through it can be sterilised. Of cour-
se, a disinfecting unit that functions according to a diffe-
rent principle, such as a high-voltage source, can also be
provided in order to kill germs.

In a particularly inexpensive and easy-to-handle configuration
of the device for saving water, a chemical disinfecting unit
is provided. This unit does not require any electrical in-
stallations in the bathroom and no electrical work is required
for set-up.

H
o]

order to save energy when operating the disinfecting unit,

ct

d with a switching unit that can be used to turn

=

In an advantageous configuration, the switching unit turns on
the disinfecting unit when graywater flows through it, and

turns it off when it is in a static state without flow.

An alternative configuration provides for a switching unit
that can activate and deactivate the disinfecting unit as a
function of time or the quality of the graywater stored. In
the case of activation as a function of the quality of the
graywater, a suitable sensor is provided which triggers a
switching signal when a certain quality level is reached.
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The handling and installation of the device for saving water
can be simplified if both the pump and the disinfecting unit
are provided in a housing that is separate from the graywater
tank. In this context, the housing can consist of individual
housings for the pump and the disinfecting unit, which are
mounted next to or behind the toilet. However, it can also be
advantageous for the pump and the disinfecting unit to be
arranged in a common housing. The housing expediently also has

an activation button for the pump.

The conventional toilet tank should be retained, in order to
be able to flush in the usual manner if there is not enough
graywater in the graywater tank. The flushing water admission
of the toilet, to which the conventional toilet tank is usual-
ly connected directly, can have a T-connector, for example.
Both flushing systems are connected to this connector, namely
the conventional toilet tank and the flushing water conduit of
the device for saving water. Both systems are thus operational
at all times.

In special cases, it is also possible to dispense with a con-
ventional toilet tank and fill the graywater tank with drin-
king water manually or automatically if there is a lack of

graywater.

The invention 1s described in more detail below based on the

drawing. The figures show the following:

Fig. 1 A schematic front view of a device for saving water

with a conventional shower tub as the graywater tank,

Fig. 2 A schematic top view of a device for saving water

according to Fig. 1,

Fig. 3 A schematic front view of a device for saving water
with an integrated graywater tank and a disinfecting
unit connected upstream of the graywater tank,
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Fig. 4 A schematic front view of a device for saving water
with an integrated graywater tank and a disinfecting
unit connected downstream of the graywater tank.

According to Fig. 1, device for saving water 1 consists of
conventional shower tub 2, into which false floor 3 is placed.
The space in shower tub 2, between false floor 3 and floor 4
of shower tub 2, functions as graywater tank 5. False floor 3
has a drain 6, which blocks the view into graywater tank 5.
False floor 3, shown by dashed lines, indicates that shower
tub 2 can be opened. False floor 3 thus uncovers top aperture
Sa of the shower tub, which is then easily accessible. Of
course, a false floor that can be swung open via a hinged

connection can also be provided as an alternative.

Stench trap connector 8 is connected to stench trap 7 of sho-
wer tub 2. Flushing water conduit 9 is connected to that,
along which pump 10 is connected and which leads into flushing
water admission 11 of toilet 12. In this context, pump 10 is
connected to stench trap connector 8 on its inlet side 10a and
to flushing water admission 11 of toilet 12 on its discharge
side 10b. Stench trap connector 8 is also provided with a
drain opening 13 and an overflow pipe 14, where overflowing
graywater can be discharged into the waste water system of the

building via overflow pipe 14 and drain opening 13.

In this configuration, pump 10 is located in a separate hou-
sing 15. Housing 15 is mounted as a compact unit next to toi-
let 12 on a wall 16. In order to operate pump 10, an acti-
vation button 17 that is conveniently accessible to the user

is provided in housing 15.

The water level of the graywater in graywater tank 5 is 1li-
mited by the regular overflow pipe 14 of shower tub 2. The
graywater can flow off via this pipe and drain opening 13 of

stench trap connector 8, before it flows over the edge of
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to flushing water admission 11 of toilet 12 on its. dischazge
side 10b. Stehch trap connector 8 1is also provided with a drain
opening 13 and an overflow pipe 14, whef§“5verflowing graywater
can be discharged into the waste water system of the building
via overflow pipe 14 and drain opening 13.

In this configuration, pump'lO is located in a separate housing
15. Housing 15 is mounted as a compact unit next to toilet 12 on
a wall 16. In order to operate pump 10, an activation button 17
that is conveniently accessible to the user is provided in hous-

ing 15.

‘The water level of the graywater in graywater tank 5 is limited

by the regular overflow pipe 14 of shower tub 2. The graywater
can flow off via this pipe and drain opening 13 of stench trap
connector 8, before it flows over the edge of shower tub 2.

An éasy—to—operate, chemical disinfectiné unit C, which holds a
disinfectant, is arranged in shower tub 2. The disinfectant is
gradually consumed. Therefore, fresh disinfectant must be added
to the disinfecting unit after a certain time.

Conventional tank 18 of toilet 12 remains on the wall, in order
to be able to flush in the usual manner if there is not enough
gréywater in graywatér tank 5. Flushing water admission 11 of
toilet 12, to which conventional tank 18 is usually connected
directly, has a T-connector 19, as shown in Fig. 2. Both flush-
ing systems, conventional tank 18 and flushing water conduit 9
of the device for saving water, are connected to this connector.
Both systems are thus operational at all times. '

The configurations in Figs. 3 and 4 show a device for saving wa-

AMENDED PAGE
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prevented from overflowing,

S

ter with a wall-mounted housing 22, which is provided with a

pump 23, a disinfecting unit 24 and an activation button 25 for

4 mess s 4

operating pump 23.

Disinfecting unit 24 has an ultraviolet lamp 27, with which
graywater flowing through the unit. can be sterilised,
which turns on the disinfecting unit when

and a
switching unit 28,
graywater flows through it, and turns it off when it is in a

static state without flow.

As the water level of graywater tank 20 rises, the graywater is
or flowing back through disinfecting
unit 24, by overflow pipe 29, through which the graywater can be
discharged into the waste water system of the building.

Flushing water conduit 30 with pump 23 is connected to a special
connecting branch 31 of graywater tank 20 and via a T-connector
to flushing water admission 32 of toilet 33. A T-connector is
also provided in this practical example, to which a conventional

tank 34 is connected in addition to flushing water conduit 30.

In the configuration in Fig. 3, the graywater flows down a slope
from the standing surface through drain 26 and into disinfecting
unit 24, flowing out of that down a slope into graywater tank
20. Additional sanitary equipment can be connected to disinfect-
In contrast, disinfecting unit 24 shown in the con-
figuration in Fig. 4 is connected downstream of graywater tank

20. It is positioned between graywater tank 20 and pump 23 along
con-

ing unit 24.

flushing water

AMENDED PAGE
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The Claims Defining the Invention are as Follows:

1. Device for saving water, which enables flushing of a toilet with slightly
soiled graywater from sanitary equipment, including a graywater tank located
under the admission level of the flushing water of the toilet and fed by one or
more pieces of sanitary equipment, a flushing toilet conduit which connects the
graywater tank to the admission of the flushing water of the toilet, as well as a
pump for flushing water that is positioned outside the graywater tank, wherein the
pump delivers graywater that contains solid constituents, that the graywater tank
is designed as a smooth walled container that can be easily cleaned through a
top aperture and integrated in an item of sanitary equipment installed on the floor
in such a way that the tub of a shower forms the graywater tank, and that the
shower tub has a false floor as a standing surface for the user, with at least one

drain, through which the graywater can flow into the underlying graywater tank.

2. Device for saving water as claimed in claim 1, wherein the drain blocks the

view into the graywater tank.

3. Device for saving water as claimed in any one of claims 1 or 2, wherein a
stench trap connector is provided on a stench trap of the shower tub, to which the
flushing water conduit is connected, and that the stench trap connector has a

drain opening that can be connected to the waste water system of the building.

4, Device for saving water as claimed in claim 1, wherein the graywater tank

is designed as an integrated tank underneath the shower tub.

5. Device for saving water as claimed in any one of claims 1 to 4, wherein the
pump is connected along the flushing water conduit, and that it is connected to
the graywater tank on its suction side and to the flushing water admission of the

toilet on its discharge side.
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6. Device for saving water as claimed in any one of claims 1 to 5, wherein a

disinfecting unit is provided.

7. Device for saving water as claimed in claim 6, wherein the disinfecting unit
is connected upstream of the graywater tank, and that the graywater tank can

only be filled via the disinfecting unit.

8. Device for saving water as claimed in claim 6, wherein the disinfecting unit
is connected downstream of the graywater tank, and that the graywater can only

be drawn from the graywater tank via the disinfecting unit.

9. Device for saving water as claimed in any one of claims 6 to 8, wherein the
disinfecting unit has an ultraviolet lamp, with which graywater flowing through it

can be sterilized.

10.  Device for saving water as claimed in any one of claims 6 to 8, wherein a

chemical disinfecting unit is provided.

11.  Device for saving water as claimed in any one of claims 6 to 10, wherein
the disinfecting unit is equipped with a switching unit that can be used to turn it on

and off.

12.  Device for saving water as claimed in claim 11, wherein the switching unit
turns on the disinfecting unit when graywater flows through it, and turns it off

when it is in a static state without flow.

13.  Device for saving water as claimed in claim 11, wherein a switching unit
can activate and deactivate the disinfecting unit, \depending on the time or on the

quality of the graywater stored.
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14.  Device for saving water as claimed in any one of claims 6 to 13, wherein
both the pump and the disinfecting unit are provided in a housing that is separate

from the graywater tank.

15.  Device for saving water as claimed in claim 14, wherein the housing as an

activation button for the pump.

16.  Device for saving water as claimed in any one of claims 1 to 15, wherein
the device includes a conventional toilet tank for exceptional cases when there is

not enough graywater in the tank.

17.  Device for saving water as claimed in claim 16, wherein the flushing water
admission of the toilet has a T-connector, to which both the conventional toilet

tank and the flushing water conduit with the pump is connected.

DATED this 17" day of August, 2001.
KLAUS BLUM

WATERMARK PATENT & TRADEMARK ATTORNEYS
215" FLOOR, “ALLENDALE SQUARE TOWER”

77 ST GEORGE’S TERRACE

PERTH WA 6000
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