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Apparatus connectable in-series to a washing machine, particularly of domestic type.

®

It is described an apparatus 10 connectable,
as one in-series unit, on one side to a washing
machine 11, and on the other side to the water
supply system 4a and the power mains 1a, as
well as to the drain 7a. While flowing through
said apparatus the water from the washing
machine comes in contact with a set of sensors
suitable to determine, by detecting some of its
own characteristics, whether it must be dis-
charged or it has a purity sufficient for its
recovery, in which case it is conveyed towards a
storage tank 15 wherefrom it may be taken for a
following washing cycle. If the water level inside
the ftank is higher than a predetermined
maximum value, the water coming from the
washing machine is anyhow forwarded to the
drain, while if said level is lower than a predeter-
mined minimum value, the washing machine is
supplied with water coming from the water
supply system instead of the tank.
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The present invention relates to an apparatus
connectable in-series to a washing machine, particu-
larly of domestic type, as a laundry-washing machine
or a dish-washing machine, having ecological pur-
poses, with regard especially to the saving of water,
and possibly of cleansing agent.

It is known that commonly used household
appliances as laundry-washing machines and dish-
washing machines, which are present nowadays in
almost all houses of the industrially developed coun-
tries, constitute a considerable cause of water con-
sumption, with all the consequent problems of waste
water pollution. As water is no more considered an
unlimitedly available good but a precious good to be
safegarded, some attempts have been made to
economize on the water used by these machines dur-
ing each washing cycle thereof.

As a common domestic washing machine uses
about 20 liters of water in each of the five or six rins-
ings provided during a washing cycle, for instance a
program has been provided which recovers the last
rinsing water, employing it later for the pre-washing
stage of a following cycle, considering that usually the
last rinsing water is almost completely clean. Thus it
is a matter of saving only 20 liters of water for each
washing cycle, moreover obtained without any check
to verify the actual purity conditions of the recovered
water.

Now an apparatus has been conceived, forming
the object of the present invention, capable to recog-
nize the purity conditions of the water successively
discharged by the washing machine, for possibly stor-
ing it inside a tank provided to the aim of subsequent
use as an alternative or addition to the water provided
by the supply system. It is as well an object of the pre-
sent invention to provide an apparatus connectable
in-series to a washing machine of known type,
thereby causing the latter to be connected through
said apparatus to the power mains, to the water sup-
ply system and to the drain without requiring any par-
ticular modification of the structure or the electric and
hydraulic connections on the laundry-washing
machine or the dish-washing machine.

Thereby considerable advantages may be
obtained in the consumption of water, which will be
partially recovered, in an amount even greater than
the sole last rinsing, after a check of the actual clear-
ness and adequateness of the requirements neces-
sary for its re-using during a following washing cycle.
The parameters providing a generally acceptable
measurement of the adequateness degree of the
water to the re-using thereof are detected by suitable
sensors, properly calibrated, possibly included in a
single block. These detect some water characteristics
suitable to determine whether it is re-usable or not,
e.g. temperature, muddiness and electric conduc-
tivity, then sending the corresponding signals to a unit
for controlling and driving the apparatus, capable to
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properly drive, depending on the enabling signals
received, the valves provided to direct the water flow
from the washing machine towards the drain or a stor-
age tank. Level detecting sensors provided inside
said tank, connected to said control and drive block as
well, cause the latter to stop the flow towards the tank
when the water therein has reached a predetermined
level, conveying the water towards the drain irrespec-
tive of the results of the water check accomplished by
said sensors. A supply pump, driven by said block as
well, draws the water contained in the tank and con-
veys the same to supply therewith the following wash-
ing cycle of the washing machine until reaching the
water amount required by the program of the latter,
possibly integrated by the direct water supplying from
the supply system.

According to a particular aspect of the present
invention also a certain saving of cleansing agent may
be obtained, by simply providing a decalcifier or a
demineralizer at the washing machine water inlet,
possibly inside the economizing unit.

It should be noted that any commercial washing
machine may be connected to the economizing
apparatus according to the present invention, through
the provision of only some simply modifications to the
hydraulic and electric connections which any
apparatus installer or even the user himself can
accomplish. In fact it will be sufficient to put the wash-
ing machine plug in a corresponding socket provided
on the economizing apparatus, which is in turn pro-
vided with a plug for the connection with the power
mains, and to connect the water inlet and outlet pipes
of the washing machine to corresponding pipe-fittings
provided on the apparatus, which has a supply pipe
to be connected to the water supply system and a dis-
charge pipe. The main switch is mounted on the
apparatus and the connections are such that in case
of failure of the economizing unit, this may be easily
disconnected, thus allowing the normal use of the
washing machine, once this has been directly connec-
ted to the power mains and to the water supply sys-
tem, as well as to the drain, after having been
disconnected from the apparatus according to the
invention.

These and other objects, advantages and charac-
teristics of the invention will be more clear from the fol-
lowing detailed description of one preferred
embodiment thereof, given as a non-limiting example
with reference to the annexed drawings in which:

FIGURE 1 shows a schematic and perspective

view of an apparatus according to the present

invention, arranged close to a domestic washing
machine thereby showing the connections with
said machine and the outside;

FIGURE 1a shows a schematic sectional view of

ééia_aﬁﬁér_atus, in which the blocks schematizing

the internal devices comprised between the
external hydraulic and electrical connections are
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shown;

FIGURE 2 represents a logical diagram of re-

éﬁéc_ti\_/élgfthe water discharge and water supply

functions of the washing machine through the
apparatus according to the present invention; and

FIGURE 3 is a block schematic representation of

one Br_e?e_rred embodiment of the means suitable

to accomplish said functions.

In fig. 1 an apparatus or unit 10 according to the
present invention has been represented, installed
close to a washing machine 11 consisting in this case
of a domestic laundry-washing machine, but which
could possibly be also a different machine, e.g. a dis-
hwashing machine. The apparatus or unit 10 is con-
nected to the power mains by means of a
single-phase plug 1 pluggable in a socket 1a, and to
the water supply system by means of a pipe 4 to be
connected to a tap 4a. Moreover a pipe 7 conveys the
waste water through a conduit 7a connected to the
drainage system.

The unit 10 is further connected (see particularly
fig. 1a) to the washing machine 11 by a plug 3a for the
voltage supply thereof pluggable in a socket 3 moun-
ted on the unit itself, by a pipe 6 for the water supply
connectable to the pipe 6a of the washing machine,
as well as by a pipe 9 suitable to receive the waste
water from the washing machine through pipe 9a with
which the latter is provided for the discharge, easily
connectable to each other. Referring again to fig. 1a
the devices inside unit 10 have been schematized,
distributed in three distinct blocks 2, 5 and 8, connec-
ted on one side to the washing machine 11 and, on the
other side, respectively to the power mains and to the
water supply system, as well as to the drain to the out-
side. In particular the electric control block 2 com-
prises a set of circuits and connections which will be
better described in the following with regard to their
functions of driving the various apparatuses, at the
same time allowing the voltage supplying of the wash-
ing machine 11 by plug 3a thereof, through socket 3.
The water supply block 5 comprises electro-valves,
pumps and pressure meters as it will better described
with reference to fig. 3, suitable to ensure the water
supplying to the washing machine 11 by pipes 6 and
6a, coupled to each other, combined with block 8
arranged between the washing machine outlet pipe
9a and the drain 7 to the outside, whose elements as
well will be described more in detail with reference to
fig. 3.

To sum up there is seen how the apparatus or unit
10forms an interface connected in-series to the wash-
ing machine, by which the latter communicates with
the outside, both for the voltage and water supplies
and for the discharge. By inhibiting unit 10 through an
action on a main switch 20 arranged thereon, the
washing machine 11 is turned off and, in case of fail-
ure of the unit itself, this can be easily disconnected,
thus allowing a normal use of the washing machine
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after having restored its connections with the outside.

Even by a simple sight to the logic diagram in fig.
2 the fundamental characteristics of the invention may
be understood. As far as the washing machine drain
is concerned, the waste water is caused to flow
through a check unit 12 suitable to recognize whether
it has certain predetermined conditions for the poss-
ible re-use thereof. In the negative case (NO OK) the
water is directly discharged through pipe 7 while, if the
check is positive (OK) the water is forwarded to a tank
15, on condition that the level thereof, detected by a
pressure meter 16, is lower than a predetermined
maximum, otherwise the water is anyhow discharged
to the outside. As fas as the washing machine water
supply is concerned, if pressure meter 16 detects a
water level inside the tank lower than a predetermined
minimum, the water is directly supplied by the supply
system by means of pipe 4, otherwise if the level is
higher than said minimum, the water is injected into
pipe 6, for instance by a pump 17 which draws it from
the tank.

Referring to fig. 3 a preferred embodiment of the
apparatus according to the present invention is shown
more in detail, even if still schematically. Starting from
drain 9 of the water coming from the washing
machine, this water is caused to flow through said
check unit 12 preferably after having flown through a
filter 13. The whole 12 may be advantageously for-
med by three sensors connected in-series 12a, 12b,
12¢ suitable to detect respectively temperature, clear-
ness (optic sensor) and electric conductivity of the
water. If all three output signals received from sensors
12a, 12b and 12c¢ are positive a diverter 14 is driven
by any electric or electromagnetic device powered by
control block 2, to reach the position B represented in
dashed lines in the figure, thereby injecting the waste
water, filtered in 13, into a tank 15 of block 8. The tank
15 is provided with a pressure meter 16 suitable to
detect the level reached by the water inside the tank,
particularly determining if this level is higher than a
predetermined maximum level or lower than a mini-
mum level. The first kind of signal influences a contact
16’ arranged in-series with the sensing elements of
check unit 12, so that diverter 14 is placed in B for
injecting water into tank 15 only if there is the enabling
signal of contact 16/, i.e. if pressure meter 16 senses
a level lower than the predetermined maximum. If
instead this level is exceeded, contact 16’ is switched
in such a way to hold diverter 14 always in A for dis-
charging to the outside the water in 7, whatever the
resulting of the detections accomplished by check unit
12.

The washing machine water supplying through
pipe 6 occurs, as evidenced in fig. 2, from either tank
15 by a supply pump 17 or the water supply system
by pipe 4 depending on whether the water level inside
the tank is higher or lower than a predetermined mini-
mum value. In this latter case a second contact 16”
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enables in fact an electrovalve 19, provided with a
check valve, to cause the water supplying from the
external tap 4a, at the water supply system pressure,
until reaching pipe 6, 6a for entering the washing
machine. At the same time supply pump 17 at the out-
let of tank 15 is inhibited, as well as electrovalve 18,
connected in-series to the pump, is closed with the
check valve preventing the water coming from the out-
side to direct towards the tank. By the same way as
soon as the level inside tank 15 exceeds the minimum
value and the pressure meter contact 16” blocks the
electrovalve 19, the operating of pump 17 and con-
temporaneous opening of electrovalve 18 allow to
supply water towards pipe 6 from tank 15.

Although they have not been described in detail,
the necessary connections of a drive and control
block 2, as represented in fig. 1a, with diverter 14,
pressure meter 16, pump 17 and electrovalves 18 and
19 are obviously provided.

From the above the advantages deriving from the
apparatus according to the present invention with
regard to the water consumption are clear, taking into
account that the tank can contain, with reduced
emcumbrances of unit 10, for instance about 30 liters
of water, possibly re-usable for many times, while
each rinsing cycle, of the five or six foreseen in a com-
mon domestic washing machine, consumes about 20
liters of water. As far as the consumption of cleansing
agent is concerned, a considerable reduction may be
obtained by providing, at the washing machine water
inlet, a decalcifier already known for dish-washing
machines, or a demineralizer available on sale,
included for instance in block 5 of the economizing
unit.

Besides it should be appreciated that the washing
cycles of machine 11 are still driven by the usual auto-
matic programmer 22 thereof, while the functions of
unit 10 are driven by an automatic programmer or
block 2 having no external control. In fact on the unit
front panel, besides the main switch 20, only light indi-
cators 21 of the working condition appear, as shown
in fig. 1.

Finally it should be noted that the arrangement of
check unit 12 is such to allow an easy access for
cleaning the elements thereof by simply removing
from unit 10 the discharge pipe 9 of the washing
machine. The above mentioned sensors, of known
type, preferably consist of a contact thermostat with
fixed calibration (12a), two insulated dip electrodes
(12b) and an optical system of proper intensity (12c),
suitable to measure the water clearness.

Possible additions and/or modifications may be
brought by those skilled in the art to the above-des-
cribed and illustrated embodiment of the apparatus
according to the present invention without exceeding
the scope of the invention itself. In particular each
component device thereof may be replaced by equi-
valents and the arrangement may be varied, on con-
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dition that the logic diagram in fig. 2 is fulfilled.

Claims

1. An apparatus connectable in-series to a washing
machine, particularly of domestic type, compris-
ing a voltage supply plug (1) connected to a con-
trol and drive block (2), as well as to a socket (3)
for plugging a voltage supply plug (3a) of the
washing machine (11), a water inlet pipe (4) from
the water supply system, connected by a water
supply block (5) to pipe (6) suitable to be fitted
with the corresponding supply pipe (6a) of the
washing machine (11), and a discharge pipe (7)
at the outlet of a path (8), parallel to a tank (15),
of the water flowing through a pipe (9) from the
discharge pipe (9a) provided for said washing
machine, characterized in that it comprises along
said waste water path (8) a unit (12) for checking
the water clearness suitable to enable the diver-
sion of the water flow towards the tank (15), in
case of sufficient purity, instead than towards the
discharge pipe (7).

2. An apparatus according to claim 1, characterized
in that said tank (15) has a pressure meter (16)
suitable to detect the exceeding of a predeter-
mined maximum level by the switching of one
contact (16’) thereof, included in the check unit
(12) to nullify the enabling effect of the latter and
anyhow drive the diverting of the water flow
towards the discharge pipe (7).

3. An apparatus according to claim 1 or 2, charac-
terized in that it further has a water supply pump
(17) at the outlet of said tank (15) and in turn con-
nected to said pipe (6) in parallel with said water
supply pipe (4) connected to the supply system.

4. An apparatus according to claims 2 and 3,
characterized in that said pressure meter (16) has
further a contact (16") switchable, when a level
lower than a predetermined minimum value is
reached, to close an electrovalve (18) arranged
in-series to said pump (17) and contem-
poraneously open a second electrovalve (19)
arranged on the water supply pipe (4), thereby
allowing the water supplying from the supply sys-
tem and preventing it from the tank (15).

5. An apparatus according to the previous claims,
characterized in that said water supply block (5)
comprises said water supply pump (17) and said
two electrovalves (18, 19) each of them having a
check valve, and said path (8) comprises said unit
(12) for checking the water purity having in-series
the enabling (16’) given by the maximum level
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pressure meter (16), as well as a diverter (14)
suitable to divert the water flow from a position (A)
towards the discharge pipe (7) to a position (B)
towards the tank (15) by corresponding to an
enabling signal received from the check unit (12) 5
and said contact (16’).

An apparatus according to one or more of the pre-
ceding claims, characterized in that said check

unit (12) consists of three elements connected in- 10
series, and namely: a contact thermostat with

fixed calibration (12a) for temperature measure-
ment, two insulated dip electrodes (12b) for elec-

tric conductivity measurement and an optical
system (12c) suitable to measure the water clear- 15
ness.

An apparatus according to one or more of the pre-
ceding claims, characterized in that upstream of

said check unit (12) a water filter (13) is provided 20
along said path (8).

An apparatus according to one or more of the pre-
ceding claims, characterized in that its functions
are driven by said block having no external con- 25
trol, a main switch (20) being provided externally
on the apparatus (10) suitable to inhibit also the
washing machine (11), and light indicators (21) of
the working condition, while a usual automatic
programmer (22) arranged on the washing 30
machine (11) drives the washing cycles thereof.

An apparatus according to one or more of the pre-
ceding claims, in which said water supply block
(5) comprises a decalcifier or a demineralizer. 35
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