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(57) Abrégée/Abstract:

A device (1) for dissolving a solid chemical substance (2) in water to obtain an agueous solution, said device (1) comprising: a
container (3) having a collection portion (8) for containing the solution and a charging chamber (10) designed to contain the
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(57) Abrege(suite)/Abstract(continued):
substance (2); and a liquid-dispersing unit (14) for directing a jet of water onto the substance (2); the device (1) further comprises a

feeding unit (17) for feeding water to the collection portion (8) from a hydraulic circuit (6) and a discharging unit (5) for conveying
the solution from the container (3) to the hydraulic circuit (6); the discharging unit (5) being designed to feed the solution to the

hydraulic circult (6) In a substantially continuous way.
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(54) Title: METHOD AND DEVICE FOR DISSOLVING SOLID SUBSTANCES IN WATER
(57) Abstract: A device (1) tor dissolving a solid chemical substance (2)

In water to obtain an aqueous solution, said device (1) comprising: a con-
tainer (3) having a collection portion (8) for containing the solution and a

charging chamber (10) designed to contain the substance (2); and a liquid-

S dispersing unit (14) for directing a jet of water onto the substance (2); the
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FIG. 1

device (1) further comprises a feeding unit (17) for feeding water to the
collection portion (8) from a hydraulic circuit (6) and a discharging unit
(5) for conveying the solution from the container (3) to the hydraulic cir-
cuit (6); the discharging unit (5) being designed to feed the solution to the
hydraulic circuit (6) in a substantially continuous way.
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TRANSLATION (RULE 12.3) 1

METHOD AND DEVICE FOR DISSOLVING SOLID SUBSTANCES IN WATER

TECHNICAL FIELD
The present invention relates to a device, a system, and a

method for dissolving a solid chemical substance in water.

The present invention finds advantageous application 1n the
treatment of water for swimming pools, drinking water,
industrial water, and water in general, in particular, but not
exclusively, for dissolving 1in an optimal way solid
derivatives of chlorine (calcium hypochlorite, isocyanides,
mixtures or derivatives thereof, etc.), to which the ensuing

description will make explicit reference without this implying

any loss of generality.

BACKGROUND ART
In the field of devices for dissolving a solid chemical

substance 1in water, 1in particular in the field of water
chlorination, 1t 1s known to use a device for dissolving solid
substances in water comprising: a container, which has a
collection portion for <containing an aqueous solution;
perforated supporting means (or in any case means permeable to
liquids), which are set above the collection portion and are
designed to support the solid chemical substance; and water-

feeding means set above the supporting means for directing at

least one jet of water onto the solid chemical substance to be

dissolved.

The chlorinated water obtained by said dissolving process 1S
currently left in the aforesaid container until 21t 1s fed into
the swimming pool; for this reason, the solid chemical
substances dissolved can precipitate, creating deposits inside
the container. Normally, the solid chemical substances
comprise calcium hypochlorite, and, consequently, within the
container there may form deposits principally of calcium.

sulphate and calcium carbonate. Said undesirable deposits have
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the tendency to accumulate, in particular, around the
connections that set the portion for collection of the
chlorinated water 1n hydraulic communication with the ducts of
an external hydraulic circuit that comprises the aforesaid

swimming pool.

To overcome the periodic need to eliminate said deposits by
means of manual intervention on the part of an operator, an
intervention that involves interruption of operation of the
device and, hence, of the treatment of the water of the
swimming pool, 1t has been proposed in the past to provide
mixing means, such as mechanical agitators, with propellers or
blades, or nozzle agitators (supplied by a respective blower
or by a pump), which are arranged at the collection portion
and are designed to keep the chlorinated water contained

therein in a state of agitation.

The above solution, albeit effective, entails additional
installation costs and only manages to reduce, without
eliminating altogether, the need to suspend operation of the
chlorination device ©periodically and the feed of the
chlorinated water to the swimming pool in order to carry out
the operations of cleaning and maintenance of the mechanical
members that constitute the agitators or the blower/pump for
supplying the flow to the nozzles. Furthermore, said solution
may 1involve a considerable expenditure in terms of energy,
especially i1n the case where the volume of water to be kept in

agitation 1s large.

Tt 1s moreover to be noted that, frequently, known dissolving
devices comprise floats, the mechanisms of which are at least
partially i1mmersed in the chlorinated water. Said mechanisms
tend to get damaged with particular frequency both on account

of phenomena of corrosion and on account of salt deposits.

The document No. W02005/070837 describes a device for
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dissolving a solid substance 1in water equipped with a
mechanical agitator (Figure 1, reference number 8), a spray
agitator (Figure 1, reference number 29) and floats with
mechanisms immersed in the water. The device disclosed in
wo2005/070837 envisages discontinuous feed and discharge of
water (see page 11, lines 5-23). In particular, the discharge
of water 1i1s performed only when the concentration of solute in
the external circuit 1s lower than a reference qgquantity; and

feed occurs only in an intermittent way.

The document No. US2005/244315 describes different embodiments
of a device for dissolving solid chemical substances. All the
devices referred to in US2005/244315 have only feeding means
for bringing the water into contact with the solid chemical
substance and not further units (different from the feeding
means) for keeping the solution containing the chemical
substance 1n agitation (see the figures). According to some
embodiments, constant amounts of water are fed into the device
intermittently (in particular, see paragraph [0070] and the
first three lines of paragraph [0068]). According to another

embodiment, feed of water i1s continuous but constant.

The document No. W099/35078 describes a system for water
treatment. The system described in W099/35078 énvisages feed
of water through a sprayer. The sprayer 1is operated
intermittently (see in particular, page 7, lines 7-14; page 7,

line 30; page 8, lines 11-14).

DISCLOSURE OF INVENTION

The aim of the present invention 1is to provide a deVice, a
system, and a method for dissolving a solid chemical substance
that will overcome. at least partially the drawbacks of the

prior art and will be, at the same time, simple and

inexpensive to produce.

In accordance with the present invention a device, a system,
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and a method for dissolving a solid chemical substance are
provided according to what 1s recited in the ensuing
independent claims and, preferably, in any one of the

subsequent claims that depend either directly or indirectly

L

upon the independent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The present i1nvention will now be described with reference to
the annexed drawings, which illustrate non-limiting examples
of embodiment thereof and in which:

- Figure 1 1s a schematic illustration of a side cross section
of a device provided in accordance with the present invention:
- Figure 2 1illustrates a front cross section of the device of
Figure 1; .

- Figure 3 1s a perspective view of the device of Figure 1;

- Figures 4, 5, and 6 are, respectively, a perspective view, a
side view, and a top plan view, of a component of the device
of Figure 1; |

- Figures 7, 8 and 9 are, respectively, a perspective view, a
side view, and a top plan view of a component of the device of
Figure 1;

- Figures 10, 11 and 12 are, respectively, a perspective view,
a side view, and a top plan view of a component of the device
of Figure 1; .

- Figures 13, 14, 15 and 16 are, respectively, a perspective
view, a plan view from beneath, a view from the side, and a
top plan view of a component of the device of Figure 1;

- Figure 17 is a top plan view of the device of Figure 1;

- Figures 18 and 19 illustrate details of Figure 1 at an

enlarged scale;

- Figure 20 is a schematic illustration of a side cross

section of a device provided in accordance with the present

invention;
- Figure 21 1llustrates a front cross section of the device of

Figure 20;
- Figure 22 1s a perspective view of the device of Figure 20;



CA 02755162 2011-09-09

WO 2010/103368 PCT/1B2010/000474
5

- Figures 23, 24 and 25 are, respectively, a perspective view,
a side view, and a top plan view of a component of the device
of Figure 20;

- Figure 26 1s a schematic 1llustration of a side cross
section of a device provided ih accordance with the present
invéntion;

- Figure 27 illustrates a front cross section of the device of
Figure 26;

- Filgure 28 is a perspective view of the device of Figure 26;

- Figures 29, 30, and 31 are, respectively, a perspective
view, a side view, and a top plan view of a component of the
device of Figure 26;

- Figure 32 is a schematic illustration of a system provided
1n accordance with the present invention;

- Figure 33 is a schematic illustration of a system provided
in accordance with the present invention;

- Figure 34 is a perspective view with parts not illustrated
for reasons of clarity of the combination of two components of
the device of Figure 1;

- Figure 35 1is a partially sectioned top plan view of the
detail of Figure 34;

- Figure 36 1is a cross-sectional view along the line A-A of
Figure 35;

- Figure 37 shows the two components of Figure 36 separate;

- Figure 38 1illustrates a detail of Figure 34 at an enlarged

scale:;

- Figure 39 is a view from beneath of the detail of Figure 38;

and

- Figure 40 illustrates a detail of Figure 36 at an enlarged

scale.

EMBODIMENTS OF THE INVENTION

Designated as a whole by 1 1in Figure 1 1s a device for
dissolving a solid chemical substance 2, 1in particular, but
not exclusively, for chlorination of water for swimming pools,

of drinking water, of industrial water, and of water in
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general. The device 1 comprises: a substantially cylindrical
container 3, within which the solid chemical substance 2 1S
dissolved 1in water so as to obtain an agueous solution: a
feeding system 4 for conveying water into the container 3; and
a discharging unit'5 for conveying the acueous soiution from
the contalner 3 to an external hydraulic circuit 6, typically
comprising a swimming pool (or in general, a tank) 7 (the
hydraulic circuit 6 and the swimming pool (or tank) 7 are

schematically illustrated in Figures 32 and 33).

The contalner 3 1is set vertically, 1is provided with a
collection portion 8 (Figure 1), which is designed to contain
the aqueous solution, and is delimited at the top by a 1lid 9,
which 1s set in contact with the container 3. The 1id 9

enables, 1n particular, limitation of any emission of smells

trom the device 1.

The device 1 further'comprises a charging chamber 10, which is
set above the collection portion 8 within the container 3 and
is designed to contain the solid chemical substance 2 for
chlorination. In particular, t;he solid chemical substance 2 is
1n the form of tablets and may contain calcium hypochlorite,

or 1socyanides, and/or mixtures and/or derivatives thereof.

According to further embodiments (not illustrated), the solid
chemical substance 2 may be in the form of powder or granules

and may contain other types of salts.

The charging chamber 10 has substantially the shape of a
truncated cone tapered downwards and is delimited by a
perforated Dbottom wall 11 (which 1s hence permeable to
ligquids), designed to support at the bottom the so0lid chemical
substance 2, and by a side wall 12, which 1is at least
partially 1nclined and also partially perforated and 1is
designed to contain the solid chemical substance 2 laterally.

According to some embodiments, the holes in the side wall 12
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extend up to a distance of 5-15 cm from the bottom wall 11.

The dimensions of the holes in the walls 11 and 12 are chosen
according to the nature of the solid chemical substance 2; in
particular, when the solid chemical substance 2 is in the form
of tablets, the dimensions of the holes in the walls 11 and 12

are chosen as a function of the size of the tablets.

According to further embodiments (not 1llustrated), the
charging chamber 10 has a shape chosen in the group consisting
of: substantially conical, substantially frustopyramidal, and

substantially pyramidal.

Advantageously, the angle of tapering is selected so as to
favour progressive dropping, by gravity, of the tablets of the
solid chemical substance 2 introduced into the charging
chamber 10 1in the direction of a dissolving portion 13
thereof. In this way, also in the case of a device 1 of large
dimensions, it 1is sufficient to providé Just one liquid-
dispersing unit 14 in the dissolving portion 13, towards

which, in use, the tablets progressively drop.

The solid chemical substance 2 is dissolved at said dissolving
portion 13, which is delimited at the bottom by the bottom
wall 11. The charging chamber 10 further comprises a storage
portion 15, which is set above the dissolving portion 13 and
1s designed to contain the so0lid chemical substance 2 above

the dissolving portion 13 itself.

The device 1 further comprises the unit 14 for dispersing the
water, which 1is positioned above the bottom wall 11, in
particular within the charging chamber 10, and is designed to
direct at least one jet of water towards the solid chemical
substance 2 contained 1in the dissolving portion 13. 1In
particular, the liquid-dispersing unit 14 comprises a spray

head 17 (advantageously adjustable in height with respect to
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the bottom 11), which 1is set at. a top end of the dissolving
portion 13 and 1is designed to direct the water downwards
and/or laterally, Dbut not wupwards, in such a way as
substantially not to wet the so0lid chemical substance 2
located above the spray head 17 and contained in the storage
portion 15. In the presence of s0lid chemical substances with
a high degree of solubility (such as calcium hypochlorite),
the spray head 17 is positioned at 5-15 cm from the bottom
wall 11. In the presence of so0lid chemical substances with low
solubility (for example, trichloro-isocyanide), the spray head
17 can be located also in a higher position, even above the

overall mass of the chemical substance to be dissolved.

In this way, dissolving of the solid chemical substance 2
occurs very gradually; advantageously, this determines a low
development of ill-smelling gases and the right cbncentrations
of the solute within the agqueous solution, with conseguent
limited possibility of formation of deposits due to the

precipitation of the dissolved solid substances.

The position of the spray head 17 is consequently modi'fiable
(as may, for example, be noted in the embodiment of Figures
26-31) according to the type of so0lid chemical substance 2,
and can be set at any point in height along the axis of the
liquid-dispersing unit 14.

The collection portion 8 comprises a bottom portion 18 having
a substantially conical shape or the shape of a truncated cone
tapered downwards. Advantageously, the angle of tapering of
the side wall of the bottom portion 18 favours the flow of the
water charged with solute (for example, chlorinated water, in
the case where chlorine-based substances are used) downwards
and at 1inlet to the discharging unit 5 and then towards the
external hydraulic circuit 6, thus considerably reducing the

likelihood of formation of deposits of precipitated salts.

According to embodiments (not illustrated), the bottom portion
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18 has a shape chosen in the group consisting of: pyramidal

and frustopyramidal.

The feeding system 4 comprises a duct 19 (Figures 32 and 33)
for conveying the water coming from the external hydraulic
circuit 6 to a T shaped connection 20 (Figure 1). The feeding
system 4 further comprises a dispersion pipe 21 for conveying
the water from the connection 20 to the liquid-dispersing unit
14, and a recirculation pipe 22 for conveying the water from

the connection 20 to the collection portion 8.

The dispersion pipe 21 is in hydraulic communication with the
ligquid-dispersing unit 14. The recirculation pipe 22 has an

end opening 23 set in the collection portion 8.

A flow of water coming from the extérnal hydraulic circuit 6
and fed by means of a pump 24 into the feeding system 4 1is
divided, 1in use, between the dispersion pipe 21 and the
recirculation pipe 22 as a function of the degree of opening
of a regulating valve 25 provided on the dispersion pipe 22
itself. The degree of opening of the regulating valve 25 is
governed, by means of manual intervention, by an operator or
else, automatically, by a control unit 26 (Figures 32 and 33),
which 1s activated in a timed way or as a function of the
detection of a wvalue of concentration (of the chemical
substance). Said detection being obtained by means of a
purposely provided sensor 27, set, for example, in the
external hydraulic circuit 6 (Figures 32 and 33) and/or by
means of a sensor 28 set in the collection portion 8 (Figure
1). According to particular embodiments, in use, when the
sensor 27 detects a relatively low concentration, the control
unit 26 governs the regulating wvalve 25 so as to increase the
flow of 1ligquid through the 1liquid-dispersing unit 14
(specifically, 1t i1increases the degree of opening of the
regulating valve 25); when the sensor 27 detects a relatively

high concentration, the control unit 26 governs the regulating
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valve 25 so as to reduce the flow of liguid passing through
the ligquid-dispersing unit 14 (specifically, it reduces the

degree of opening of the regulating valve 25).

It is to be noted that the 1liquid-dispersing units '14 1is
different from the means for feeding -the collection portion 8
(1n particular, the pipe 22 and the opening 23). In this way,
the liquid-dispersing unit 14 feeds the device 1 with a flow
(L.e., at least one jet) of water different from a fléw of

water fed 1nto the device 1 itself by the feeding means.

According to specific embodiments, the regulating wvalve 25 is
of the open/close type. When the sensor 27 detects a
concentration lower than a given value, the regulating wvalve
25 opens; when the sensor 27 detects a concentration higher

than a given value, the regulating valve closes.

According to one aspect of the present invention, the device 1
further comprises a regulating unit 29 for regulating the
passage of water through the recirculation pipe 22, in
particular through the connection 20. Said regulating unit 29
comprises a maximum-level/minimum-level control valve 30 and a
differential float 31, which 1s located preferably 1in the
proximity of a wall of the collection portion 8 and movément
of which'determines the degree of opening of the valve 30 (and

hence of the connection 20).

In other words, the regulating unit 29 regulates the amount of

water that 1s fed into the pipes 21 and 22.

The regulating unit 29 1is then designed to prevent emptying
and overflow of the collection portion 8 through the

discharging unit 5.

In particular, the wvalve 30 is a differential valve (namely,

1t 1s able to present different degrees of opening).
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The float 31 is mobile between a respective lowered position
and a respective raised position - in use, the float 31 is 1in
the raised position when the aqueous solution reaches or

v

exceeds a gilven maximum level.

The float 31 and the control valve 30 are connected by means
of a mechanism (in itself known and not i1illustrated). In this
way, the control wvalve 30 regulates the opening of the

connection 20 as a function of the position of the float 31.

The float 31 opens the connection 20 progressively as a
function of the level reached by the water charged with solute
(for example, chlorinated water) i1n the collection portion 8.
The greater the height of the float 31, the less the water

that is fed in through the connection 20.

Once the connection 20 is opened, the float 31 enables.feed of
~water from the recirculation branch into the collection
portion 8 until the gilven maximum level 1s reached (raised
position). When the float 31 1s 1in the completely raised
position, the connection 20 1s completely <closed (this,
however, does not occur during normal operation, but only 1in
the case of arrest or of poor operation due, for example, to a

breakdown 1in the system).

In particular, the regulating unit 29 is designed so that the
control valve 30 and the mechanism of connection to the float
31 are always above said given maximum level, 1.e., always
above the free surface of the aqueous solution centained in
the collection portion 8. In this way, advantageously, the
valve 30 with the corresponding hydraulic and/or mechanical
connections never comes 1into contact with very concentrated
aqueous solutions, even during the step of dissolving of the
"solid chemical substance 2 and, consequently, cannot be the

site of undesirable deposits of saline precipitates
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potentially having a corrosive effect on their surfaces.

In use, the flow of water fed into the device 1 through the
feeding system 4 is regulated in response to the variations in
level of the aqueous solution in the collection portion 8.

In use, the discharging unit 5 is substantially always open
and enables substantially continuous discharge of the agueous

solution (chlorinated water) to the external hydraulic circuit
.6.

In other words,' during operation of the device 1, there is a
substantially continuous (constant) flow of agueous solution
leaving the collection portion 8 through the discharging unit
5. It 1s to be noted that, advantageously, the flow rate of
the discharging unit 5 is smaller than the maximum flow rate

ot the feeding system 4 (namely, of the duct 19).

Furthermore, 1n use, there 1is a flow ' at 1nlet into the
collection portion 8 that is given by the sum of:

- a contribution of dispersion, constituted substantially by a
flow of water, which, fed into the dissolving portion 13 by
means of the liquid-dispersing unit 14, drops by gravity into
the collection portion 8 through the corresponding bottom wall
11 and side wall 12, having dissolved part of the solid
chemical substance 2 (the contribution of dispersion is
regulated by the regulating unit 29 and by the regulating
valve 25 according to what has been described previously) ;

- a contribution of recirculation, constituted by the portion
of flow of water coming from the external hydraulic circuit 6
and conveyed through the recircﬁlation pipe 22 (the
contribution of dispersion 1is regulated by means of the

regulating unit 29 according to what has Dbeen described

previously).

It should be emphasized that the flow of water coming from the

external hydraulic circuit 6 through the pipe 22 1s maintained



CA 02755162 2011-09-09
WO 2010/103368 ~ PCT/1B2010/000474

13

substantially continuous (albeit not always constant). In this
regard, 1t should be noted that, in use, when the level of the
agqueous solution within the collection portion 8 increases,
the float 31 rises and gradually reduces the amount of liquid
that is fed in through the recirculation pipe 22. When the
flow of water fed in is less than the amount discharged, the
float 31 again drops, opening more the connection 20. In this
way, a sort of dynamic balance 1s achieved that enables a
substantially continuous inflow and outflow of ligquid

into/from the collection portion 8.

The continuous flow thus brought about through the collection
portion 8 keeps the agqueous solution contained therein
advantageously 1in agitation, thus rendering superfluous the

presence of mixers.

In this way, the precipitation of salts, chiefly calcium
carbonate and calcium sulphéte (in the case where calcium
hypochlorite or similar products are used), and consequently
the formation of deposits within the collection portion 8,

becomes relatively unlikely.

The sensor 27 1is designed for detecting the concentration of
solute within the aqueous solution present in the external
hydraulic circuit 6 upstream of a duct 32 of the discharging
unit 5 (Figures 32 and 33). The duct 32 connects the bottom

portion 18 hydraulically to the external hydraulic circuit 6.

The concentration sensor 28 is designed for detecting the
concentration of solute within the aqueous solution present in

the collection portion 8.

Advantageously, where, 1n use, the sensor 28 detects a
concentration of solute outside a given range (in particular,
when the concentration 1s too low), an alarm device (of a type

in 1tself known and not 1llustrated) i1is activated, and the
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entire device 1 1s blocked.

The control unit 26 is electrically connected to the
regulating valve 25, to the pump 24, and to the sensors 27 and
28. ’

According to some embodiments, the control unit 26 is designed
to actuate the regulating valve 25 on the basis of the
detections made Dby the sensor 27 so as to maintain the
concentration of solute in the water of the swimming pooi (ox
tank) 7 (namely, 1n the water present 1in the external
hydraulic circuit 6) between a minimum concentration and a
maximum concentration. In particular, 1in use, when the
concentration of solute detected by the sensor 27 is
relatively close to the minimum concentration, the control
unit 26 modifies the degree of opening of the regulating wvalve
25, thus altering the ratio between the flowrate of the
contribution of dispersion and the flowrate of the
contribution of recirculation so as to favour the contribution
of dispersion. Consequently, a larger amount of solid chemical
substance 2 1is dissolved,  thus obtaining a larger amount of
concentrated aqueous solution that drops back into the
collection portion 8 and, from there, proceeds continuously
through the discharging unit 5 towards the external hydraulic

circulit 6 (and then to the swimming pool or tank 7).

Instead, when the concentration of solute detected by the
sensor 27 1s relatively close to the maximum concentration,
the control unit 26 modifies the degree of opening of the
regulating valve 25, altering the ratio between the flowrate
of the contribution of dispersion and that of the contribution
of recirculation so as to favour the contribution of
recirculation. Consequently, a smaller amount of solid
substance 2 1s dissolved, whilst a larger amount of water
having low concentration of solute passes into the collection

portion 8, as has been described previously.
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The Container 3 moreover has an overflow pipe 33 (Figures 2, 7
and 9) set above the float 31 and the collection portion 8.
Salid pipe 33 is designed, in the case of malfunctioning of the
float 31, to discharge outside the aqueous solution so that
the aqueous solution itself does not reach the 1id 9 and

overflow from the contailiner 3.

The device 1 further comprises a retention valve 34 (Figures
32 and 33) set along the duct 32, said valve 34 being a one-
way non-return valve and being designed to prevent a return of
liquid 1into the container 3 from the hydraulic circuit 6 in
the case where the dissolving device forming the subject of
the present 1nvention is below the hydrostatic head with
respect to the level of the tank 7 (namely, when the pump 24
1s stopped) . |

The feeding system 4 comprises a manual valve 35, which is set
along the duct 19 and the degree of opening of which
determines the maximum flow rate of the feeding system 4
(namely, of the duct 19).

According to advantageous embodiments, the device 1 is made up
of a plurality of modular components. According to the
embodiment i1llustrated in Figures 1 to 3, the device 1
comprises: a supporting component 36 (illustrated in Figures 4
to 6); a base component 37 (i1llustrated in Figures 7 to 9),
which defines the collection portion 8 and is mounted on the
component 36; an intermediate component 38 (illustrated in
Figures 10 to 12), which defines at the bottom the charging

chamber 10 and is mounted on the component 37; and the 1id 9.

The various modular components described above (namely, the
components 36, 37, 38 and the 1lid 9) can be connected to one
another by means of fluid-tight couplings (for example,

blocking mechanisms of the bayonet or frustoconical couplings,
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or other types o0f blocking mechanism) (examples of blocking
mechanisms are illustrated in cross-sectional view and at an

enlarged scale 1n Figures 18, 19 and 34-40).

In particular, each top modular component can comprise one oOr
more (in the case 1in polint two) projections or tabs (i.e.,
keys) 39 (see, for example, Figures, 10, 11, 13, 14, 15, 18
and 19), which project laterally and which, during the step of
installation of the device 1, are inserted in the respective
slots or seats 40 of the corresponding bottom modular
component. Each bottom modular component moreover has guide‘
channels 41 that are engaged by the projections 39 by turning

the top modular component after the projections 39 have been

inserted in the corresponding slots 40.

- BEach bottom modular component has an element' 42 that projects
upwards and 1s designed to be inserted in a respective seat 43
(11llustrated in cross-sectional view and at an enlarged scale
1n Figure 19) of a downward-facing surface of the
corresponding top modular component. In this way, the

possibility of any relative rotation Dbetween the modular

components 1s limited.

Figures 20-25 illustrate a further embodiment of the device 1,
which 1s substantially identical to the device 1 of Figures 1-
19 and differs from the 1latter exclusively as regards the
structure of the charging chamber 10’ with respect to the
charging chamber 10. The device 1 of Figures 20-25 1is

particularly suited for use with a so0lid chemical substance 2

— 1in powder or granular form.

In this case, the charging chamber 10° compi:ises: an auger
feeder or else some other device designed for dispensing
material 1n powder and/or granular form, at the same time
preventing the effect of packing thereof within the chamber

10’ (said devices are 1n themselves known and are hence not
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illustrated), which 1s set 1n a housing 44; and a side seat
45, positioned in which is a motor for driving the auger
feeder. The housing 44 has a side opening 46, through which,
in use, the solid chemical substance 2 is directly fed into

the collection portion 8.

The charging chamber 10’ moreover has a storage portion 157,
which 1s designed to contain the solid chemical substance in
powder or granular form, is set above the auger feeder (i.e.,
the housing 44), 1is delimited laterally by a wall 47, and is

tapered 1n the direction of the housing 44.

The device 1 of Figures 20-25 consequently has, instead of the
intermediate component 38, an intermediate component 38°

(Lllustrated in Figures 23-25).

Figures 26-31 represent a further embodiment of the device 1,
which is substantially identical to the device 1 of Figures 1-
19 and differs from the latter exclusively as regards the
structure of its own charging chamber 10’’’ with respect to the
charging chamber 10. The device 1 of Figures 26-31 1is
particularly suited to the use of a solid chemical substance 2

containing (in particular consisting of) trichloro-isocyanide
Cl
I
O _N__0O
T
cl \r( ~Cl
(C3C1l;3N303 of structural formula: O ) , or else other
products 1n the form of tablets with an extremely low

solubility.

In this case, the spray head 17 is set above the storage
portion 15. Like this, it is possible to moisten the solid
chemical substance 2 for long periods, thus favouring

dissolving thereof.

It should moreover be noted that the charging chamber 10’’ of
the device 1 of Figures 26-31 1is taller than the charging
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chamber 10.

The device 1 of Figures 26-31, in addition to the components
36, 37, 38 and the 1lid 9, has a further top component 48,
which is mounted Dbetween the lid 9 and the intermediate

component 38.

From what has been set forth above, it 1s c¢lear that the
modular structure of the device 1 (in particular of the
container 3) enables, by adding and/or replacing a component,
modification of the functionality of the device 1 itself,
adapting it to the different types of so0lid chemical substance

2 1n an extremely simple way.

According to a further aspect of the present invention, a
system 49 is provided, comprising the device 1 and the
external hydraulic circuit 6, as defined above. In particular,
an embodiment of the éystem 49 1s 1llustrated in Figure 32.
The external hydraulic circuit 6 1is connected to the duCt 19
downstream of the pump 24 and has a filter 50 set between the
duct 19 and the swimming pool (or tank) 7. The duct 32 1is
connected to the external hydraulic circuit 6 downstream of
the swimming pool (or tank) 7 and upstream of the pump 24. The
duct 32 1s connected by means of a manual valve 51 to the

external hydraulic circuit 6.

The degree of opening of the valve 51 defines the flow rate of

the discharging unit 5 (i.e., of the duct 32).

Regulation of the valve 51 and of the manual valve 35 enabies
determination of the ratio between the flow rate of the

discharging unit 5 and the maximum flow rate of the duct 19.

In particular, the wvalve 51 and the manual valve 35 are
regulated (usually manually by an operatbr during installation

of the device 1) so that, as has been said, the maximum flow
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rate of the duct 19 1is greater than the flow rate of the

discharging unit 5.

Figure 33 illustrates a further embodiment of the system 49,
which is substantially identical to the system 49 and from
which 1t differs only as regards the aspects outlined in what
follows. The duct 32 is connected to the external hydraulic
circult 6 upstream of the swimming pool (or tank) 7 and, in
particular, downstream of the filter 50. Furthermore, a
Venturi system 52 with corresponding valves 53 is set between

the manual valve 51 and the external hydraulic circuit.

Figures 34-40 illustrate a variant of the fluid-tight
couplings designed to connect the modular components described
above. In particular, in the variant of Figures 34-40, a first
component B has a male connection element 54 and a second
component C has a female connection element 55. The connection
elements 54 and 55 each have the shape of a trﬁncated cone
with respective deformed portions 56 that enable a correct
relative angular positioning of the components B and C. The
connection elements 54 and 55 are sized so that an external
surface of the male connection element 54 mates with an
internal surface of the connection element 55 (as illustrated
moi‘e fully 1in Figure 40). The coupling of the aforesaid
internal and external surfaces (together with a slight elastic
deformation of the connection elements 54 and 55) guarantees a
stable and fluid-tight mechanical connection of the components
B and C. .

It 1s to be noted that the couplings of Figures 34-40 are
particularly easy to produce and enable very simple

assembly/disassembly of the device 1.
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CLAIMS

a liquid; the device (1) comprising: a container (3), which

> has a collection portion (8) for containing the liquid, and a
charging chamber (10), which 1is set above the collection
portion (8), 1is designed to contain the solid chemical
substance (2). and 1s equipped with supporting means (11, 12)
designed to support the solid chemical substance (2); and a

10 liquid-dispersing unit (14) for directing at least one jet of
liquid onto said so0lid chemical substance (2); the device (1)
comprising feeding means (22, 23) for feeding the liquid to

the collection portion (8) and a discharging unit (5) for
conveying the liquid from the container (3) to a hydraulic

15 circuit (6); the device (1) being characterized in that said
discharging unit (5) is designed to feed the aqueous solution

to the hydraulic circuit (6) in a substantially continuous
way; the device (1) comprising a first regulating unit (29)

for regulating the passage of liquid through the feeding means

20 (22, 23) so that feeding of the liquid through the feeding
means (22, 23) is substantially continuous and the liquid in

the collection portion (8) does not reach a given maximum

lLevel.

25 2.- The device according to Claim 1, wherein: said first
regulating unit (29) comprises a differential control valve
(30) and a float (31), which is mobile vertically as a
function of the level of the liquid in the collection portion
(8) and is connected to the control wvalve (30): and the
30 feeding means (22, 23) comprise a recirculation pipe (22)
through which, in use, the flow of liquid coming from the
hydraulic circuit (6) enters the collection portion (8): the
control valve (30) being designed to regulate the passage of
ligquid through the recirculation pipe (22); in particular, the
3> more the float (31) is raised, the more the control valve (30)

closes the pipe (22).
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3.- The device according to Claim 2, wherein the c¢ontrol valve
(30) is set above the collection portion (8), in particular

above the given maximum level.

4.- The device according to Claim 2 or Claim 3, and comprising
a conhection mechanism between the control valve (30) and the
float (31); the connection mechanism being set above the

collection portion (8), in particular above the given maximum

level.

5,~ The 'deviée according to Claim 2 or Claim 3, and
comprising: a duct (19), which 1is connected hydraulically to
the hydraulic circuit (6); and a pipe connection (20), in
particular a T shaped connection, connected to which are the
duct (19), the liquid-dispersing unit (14), and the feeding
means (22, 23) and in 'a position c¢orresponding to which the

control wvalve (30) is.set and acts.

6.- The device according to any one of the preceding claims,
wherein the first regulating unit (29) is designed to regulate
the passage of liquid through the feeding means (22, 23); a
dynamic balance being achieved that enables a continuocus
inflow .and' outflow of the 1liquid into/from the collection
portion (8). '

7.~ The device according to any one of the preceding claims,
and comprising a second regulating unit (25) designed to
regulate a flow of liguid through the liguid-dispersing unit
(14).

8.- The device according to Claim 7, and comprising: sensor
means (27; 28) for detecting the concentration of the chemical
supstance in the l1liguid; and a control unit (26), which is
connected to the sensor means (27; 28) and to the second
regulating unit (25) for governing the regulating unit (25) as

a function ¢f what 1is detected by the sensor means.
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9.~ The device according to any one of the preceding claims,
wherein the hydraulic circuit (6) is hydraulically connected
to the dispersing unit (14) and to the feeding means (22, 23)

5 for feeding the ligquid to the dispersing unit (14) and to the
feeding means‘(22, 23) .,

10.- The device according to any one of the preceding claims,

wherein said supporting means (11, 12) comprise side

10 containment means (l1l2), which are at least partially inclined

and are cesigned to support the solid chemical substance (2)
laterally.

l1.- The device according to any one of the preceding claims,

15 whereln the charging chamber (10) has at least partially a
shape tapered downwards.

12.- The device according to Claim 11, wherein the charging
chamber (10) has at least partially a shape chosen in the
20 group consisting of: substantially conical, substantially

frustoconical, substantially pyramidal, substantially
frustopyramidal.

13.- The device according to any one of the preceding claims,

25 wherein said supporting means (11, 12) are at lsast in part
permeable to liquids.

14.- The device according to any one of the preceding claims,

wherein said c¢ollection portion (8) comprises & bottom portion

30 (18) having a shape substantially tapered downwards; in
particular, the bottom portion (18) has inclined side walls.

15.- The device according to Claim 14, wherein the bottom

poxtion (18) has a shape chosen in the group consisting of:
35 substantially conical, substantially frustoconical,

substantially pyramidal, substantially frustopyramidal.
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16.~- The device according to any one of the preceding claims,

wherein the c¢ontainer (3) is modular.

5 17.- A method for dissolving a solid chemical substance (2) in
a ligquid and feeding a solution of the ligquid and of the

chemical substance to a hydraulic circuit (6) , Which in
particular comprises a tank (7); the method comprising the
steps of:

10 dissolving the solid chemical substance (2) in a device (1) by
feeding to the device (1) a first flow of liquid coming from
the hydraulic circulit (6) so that said first flow comes into
contact with the so0lid chemical substance (2) and dissclves
the solid chemical substance (2) itself at least partially,

15 and said solution is obtained; and |
collecting the solution in a collection portion (8) of said
device (1);
the method being characterized in that it compriées the steps
of:

20 feeding in a substantially continuous way the solution
contained in the collection portion (8) to the hydraulic
circuit (6); and
leeding a second flow of ligquid from the hydraulic circuit (6)
to the device (1) at the «c¢ollection portion (8) in a

25 substantially continuous way and so that the solution in the
collection portion (8) does not reach a given maximum level.

18.- The method according to Claim 17, and comprising a step
cf regulating the rate of said second flow of liquid by means

30 ©of a regulating unit (29) as a function of the level of the
solution at the collection portion (8).

19.- The method according to Claim 16 or Claim 17, wherein a
dynamic balance is achieved that enables a continuous inflow

35 and outflow of the liquid into/from the collection portion
(8) .

ration: 14.03.2011 14:08:37 - 14.03.2011 14:09:56. This page 10 of AMENDED SHEET 517120957
Recreived at the EPO on Mar 14, 2011 14:09:56. Page 10 of 11

4 14/03/2011



. - CA 02755162 2011-09-09
Printed: 16/03/201 1 . CL MD: NOAATA
U1 T=Ud"'14 14202 Studio Torta TO-5p MSFJ&MDU115622102 >> 923004465 'B20,]QP,0/Q|4|74-
PCT/IB 2010/000 474 - 14-03-2011

- 0

1 20.- The method according to one of Claims 17 to 19, wherein
~the rate of said first flow is modified in time: in
particular, the first flow is discontinuocus and is alternately

S blocked and activated.

21.~- The method according to any one of Claims 17 to 20,
wherein the device (1) is defined in accordance with any one
of Claims 1 to 16.

10
22.~ A system comp;ising a device (1) for dissolving a solid
chemical substance (2) and a hydraulic cireuit (6) as defined

in accordance with any one of Claims 1 to 16.
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