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(54) Title: DEVICE FOR DOSING CHEMICAL REAGENTS IN HEATING SYSTEMS

(57) Abstract: The device for dosing chemical reagents in heating sys-
tems comprises at least a tapk (2) for containing at least a chemical re-
agent, at least a tubular element (3) connectable to a water flow line,
mechanical and hydravlic connection means (4) of the tbular ¢lement
(3) with the tank (2) and comprising at least an outward pipe, suitable
for introducing water which crosses the tubular element (3) in the tank
(2), and at least a return pipe (6), suitable for bringing water mixed with
the reagent from the tank (2) into the tubular element (3),
commection means (4) comprise at least a first and a second portion (8,
9) associated with the tank (2) and with the tuthular element (3) respect-
ively, and wherein the second portion (9) is coupled in rotation to the
first portion (8) around a substantially horizontal axis (10), removable
locking means (11) of the second portion (9) being provided with re-
spect to the first portion (8).

wherein the
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Dear Sirs,

Reference is made to your Communication pursuant to Rules 161(1) and 162
EPC dated 19.02.14 (hereinafter simply the “Communication”), deemed to be notified on
29.02.2014 under R. 126(2) EPC (ten days rule) and inviting to correct any deficiencies
noted in the Written Opinion (WQ) drawn up during the PCT phase by the EPO as
International Search Authority (ISA), or at least to comment on this invitation, within a
time limit of six months after notification of the above Communication, i.e. up to August

29, 2014.
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Therefore, in order to correct the deficiencies noted in the WO, please find attached
hereto a set of amendments contaimng:

- anew set of claims 1-11 for replacing the originally filed claims 1-16;

- support pages (3 sheets) showing in highlighted form the amendments made for
drafting the new of claims i-11 with respect to the set of claims [-16 at present on
file. :

. Amendments (Axt. 123(2) EPC)
1.1  Inthe claims

" New independent claim 1, directed to a “Device (1} for dosing chemical reagents in
heating systems”, has been drafted by merging and reciting in an improved and more clear
way the essential of the subject matter of original claims I to 6 (it is noted that it has been
maintained the original numbering of the claims, though being affected by a clerical error,
as pointed out at Item VIII of the WO), with the integration of farther limitations in order to
clearly and patentably distinguish the claimed device for dosing chemical reagents of the
invention over the relevant prior art.

All the clarification, amendments and limitations introduced in actual néw claim 1
have a proper support in the content of the originaily filed application.

In particular, in reply to the observations at Item VIII of the WO, the unclear
expression “a substantially horizontal axis” has been avoided in the new version of claim 1
by replacing it with the more precise expression “an axis (10) substantially parallel to the
axis of said tubular element (3)”, so as to avoid to define the claimed device in term of its
position.

It is noted that this amendment is supported by the original disclosure including
drawings which clearly show that the two portions 8 and 9, for connecting the tank 2
' containing the chemical reagent with the tubular element 3 of the water flow line, are
coupled in rotation around an axis 10 which, in all the possible reciprocal configurations
that can be assumed by these two poruons 8 and 9, is always parallel to the axis of the
tubular elément 3.

Moreover, also the expression “removable locking means of said second portion (9)
with respect to said first portion (8)”, objected to at Item VIII of the WO, has been made
more clear by replacing it, with the support of the passage at page 4 lines 28-30 of the
original description, with “removable locking means (11) of the rotation of said second
portion (9) with respect to said first portion (8).”, so as to give a more specific and less
generic meaning to the feature “locking means™.

Moreover the following passage, now part of new claim 1 :

..said first and second portions (8, 9) being reciprocally coupled in rotation, in the
ZOne of respective coupling areas defined in the exiremity sections of said first and second
portions (8, 9) substantially opposite those associated with the tank (2) and with the tubular
element (3),... ”

1s supported by
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page 4, line 31 — page 5, 1'1ne2 of the original de: cnptlon



Moreover the following passage, now included in new claim 1:

“...said second portion (9), associated with said tubular element (3), is suitable to be
moved between two extreme configurations which are angularly staggered to one another
substantially by 90° passing through a plurality of intermediate working configurations, and
said first (8) and second (8} portions (8), associated respectively with said lank (2) and said

27

tubular element (3), are suitable to be rotated relatively the one fo the other, ...7,

is supported, other than by the eriginal claim 6, by the passages at page 5, lines 19-
21, and at page 8, lines 10-18, of the original description.

Still the foliowmg portlon of new claim 1:

“ whereby in one of said extreme configurations the first and the second portions (8,
9) are arranged the one to the other to define an overturned L for the wall mounting of the
device, and in the other extreme configuration the first and the second portions (8, 9) are
substantially vertically aligned the one with the other for the under-the-boiler installation of

the device.

27

is supported by the passages at page 5, lines 22-27.

It is noted that new claim 1 adopts, similarly to original claim 1, the two-part form,
by putting in the preamble those features which appear to be already known in combination
from the more relevant single piece of prior art constituted in the present case by document
D1, and in the chara(‘t?rlqmg portion those technical features which appear to distinguish the

clalmed device for dosing chemzcal reagents of the invention from the prior art in the whole.

By summarising, the features of the here submitted new set of claims 1-11 are
disclosed and supported as follows:

- independent claim 1: the subject matter of original claims 1 to 6, integrated with
additional limitations supported by the original description;

- dependent claims 2 to 11: respective original claims 7 to 16.

1.2 Therefore all the amendments made in the claims appear to fulfil the requirements of
Art. 123(2) EPC.

2. Novelty (Art. 54 EPC)
New claim 1 (independent)

The Written Opinion of the International Searching Authority raises at respective
Item V the objection that original claim 1 is not new i view of the disclosure of prior art
document D1.

In reply to this objection, new claim 1 has been amended, according to the lines
outlined at previous point 1 (Amendments), in order to be clearly considered novel over the
relevant prior art, in the present case represented by document D1, as discussed in detail the
following.

2.1  Prior art document D1 (US 3 476 137 A) discloées, as shown by the following

figures, a controlled chemical feeder apparatus (10) having a main conduit (11) defining a
fluid flow passage of a fluid, in particular water, from a supply line (12) to a tank (13); a

valve (16) for closing the feeding of the fluid to the tank (13); and a resiliently extensible
feeder device (17), in the form of an expansible bowl portion (19), for holding a quantity of

3.



a chemical (C) soluble in the fluid to be fed to the tank (13), wherein, in a first embodiment
of the apparatus, the feeder device (17) is connected the main conduit {11) through a unique
side conduit (18), and the flow of the fluid from the flow passage to the feeder device (17)
and from the feeder device (17) to the flow passage through the unique side conduit (18) is
controlled by closing or opening the valve (16) so as to vary the difference of pressure
between the flow passage and the feeder device (17).

In a further embodiment {110) of the apparatus, as shown by Fig. 4 of DI, the
expansible bowl or feeder device is connected to the main conduit (111) through a pair of
conduits (118, 118a) which are suitable respectively for introducing into the feeder device
(117) water which flow in the main conduit and for conveying a solution formed by the
water mixed with the chemical (C) from the feeder device (117) into the main conduit (111).
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D1 (US 3 476 137 A)

However the controlled chemical feeder apparatus that is known from D1 exhibits
refevant differences in the structure and in the performances with respect to the device for
dosing chemical reagents in heating systems, as shown by the following figures, that is
provided by the present invention.



The device for dosing chemical reagents of the present invention

In particular, the controlied chemical feeder apparatus (110) disclosed by D1, even
when exhibiting, as shown by the respective Fig. 4, similarly to the dosing device of the
invention, a pair of conduits (118, 118a) which are connected to the main conduit (111)
respectively for introducing into the feeder device (117) the water which flow in the main
conduit (111) and for conveying a solution of water and chemical substance (C} from the
feeder device (117) into the main conduit (111), is not suitable to assume with its parts the
configurations and the special assets that instead can be assumed by the portions (8, 9), of
the dosing device (1) of the invention as recited by new claim 1, which connect the tank (2)
with the chemical reagent to the tubular element (3) of the water flow line.

-5-



More in detail, in the controlled chemical feeder apparatus (110} disclosed by D1, the
means for connecting mechanically and hydraulically the extensible feeder device (117),
containing the chemical (C) soluble in the water, to the fluid flow passage defined by the
main conduit (111) are constituted by two side conduits (118, 1 18a} which are separate and

are not rmmlpri in any way each with other.

Instead, very differently, in the dosing device (1) of the present invention as recited
by new claim 1, the mechanical and hydraulic connection means (4) that are provided for
connecting the tank {2) , containing the chemical reagent, to the tubular element (3) in
which the water flows, exhibit a more complex and articulated configuration and in
particular comprise:

» ..at least a first and a second portion (8, 9) associated at an extremity with said
tank (2) and with said tubular element (3) respectively, with said first portion (8} and said
. second portion (9) being reczprocally coupled in rotation, in the zone of coupling areas

defined in the extremity sections of said first and second portions (8, 9) substantially

opposite those associated with the tank (2} and with the tubular element (3), around an axis
(10) substantially parallel to the axis of said tubular element (3),...7, :

wherein

“...said second portion (9), associated with said tubular element (3), is suitable to

 be moved between two extreme configurations which are angularly staggered to one

Py ) QNG nvaais thynirah a mIuvaling  AF iwtovmodintes vonviing

cmomer‘ .suuatunuuuy U_y FU P’u.).nng nrougn a pudraiily O HREFMeQidic WOrRing
configurations, and said first (8) and second (9) portions associated respeciively with said
tank (2) and said tubular element (3) are suitable to be rotated relatively the one fo the

other,

whereby in one of said extreme configurations the first and the second portions (8, 9)
are arranged the one to the other to define an overturned L for the wall mounting of the
device, and in the other extreme configuration the first and the second portions (8, 9) are
substantially vertically aligned the one with the other for the under-the-boiler installation of
the device. ” '

Moreover, as further difference with respect to the disclosure of D1, it is noted that
the controlled chemical feeder apparatus disclosed by this document does not exhibit any
features which correspond to the following ones “....removable locking means (11) of the
rotation of said second portion (9) with respect to said first portion (§), 7, included in the
desing device of the present invention as recited by new claim 1.

By summarizing, the configuration of the device for dosing chemical reagents and of
the respective parts, as well as the way by which these parts are connected, cooperate and
are move to each other for making the dosing device to assume a plurality of configurations
according the circumstances, as recited by present new claim 1, are very different and
cannot be equated to the configuration of the apparafus disclosed by D1 and of the parts

constituting it.
2.2 Tt follows that new claim 1 has to be considered novel over prior art document D 1.

3. Inventive step (Art. 56 EPC)
3.1  New claim 1 (independent)



New independent claim 1 ofher than being novel appears also to be inventive over
the disclosure of document D1 for the following reasons.

On account of the amendments made, the subject matter of new claim 1 differs from
the disclosure of I}1, as already pointed out at previous section 2 (Novelty), at Icast by the
following distinguishing features, in combination:

R said connection means (4} comprise ai least a first and a second portion (8, 9)
associated at an extremity with said tank (2) and with said tubular element (3) respectively,
with said first portion (8} and said second portion (9) being reciprocally coupled in rotation
in the zone of coupling arecas defined in the extremity sections of said first and second
portions (8, 9) substantially opposite those associated with the tank (2) and with the tubular
element (3), around an axis (10) substantially parallel to the axis of said tubular element

(3),
..... the device further comprises removable locking means (11} of the votation of said
second portion (9) with respect to said first portion (8),

...said second portion (9), associated with said tubular element (3}, is suitable to be
moved between two extreme configurations which are angularly staggered to one another
substantially by 90° passing through a plurality of intermediate working configurations, and
said first (8) and second (9) portions, associated respectively with said tank (2) and said
tubular element (3), are suitable to be rotated relatively the one to the other,

whereby in one of said extreme configurations the first and the second portions (8, 9)
are arranged the one to the other to define an overturned L for the wall mounting of the
device, and in the other extreme configuration the first and the second portions (8, 9) are
substantially vertically aligned the one with the other for the under-the-boiler installation of
the device. ”

Therefore, in view of the effects and advantages associated with the above
distinguishing features, the objective techmnicai problem solved by new claim 1, in
comparison with the prior art DI, can be regarded as that of providing a device for dosing
chemical reagents which can be fitted and arranged int an easy and quick Way ina jplura,iity

OI C()nngura[l(mb dIl(l dbbﬁlb (.,leUIl'U.IIlg O6n e bi.l-bu.lllb [dilCes J..U. WIJJLH I..U.C UUbLU.g UEV].UJ .Ll.d.b
to be mounted.

Now, at first as already pointed out while dlscussmg the novelty issue, in the
disclosure of D1 the two side conduits which connect the feeder device (117) containing the
chemical substance (C) to the main conduit through which the water flows are separate and
not linked in any way each to other.

Instead, very differently, in the dosing device of the invention the parts including the
pipes which put in fluid communication the tank containing the chemical reagent with the
tubular element in which the water flows exhibit a very more complex and articulated
configuration which has no point in common with that exhibited by the controlled chemical
feeder apparatus disclosed by D1.

Moreover, as further consideration, no suggestion is given by the disclosure of DI
about the possibility of arranging the respective controlled chemical feeder apparatus into a
plurality of configuration according the circumstances, whereby a relevant part of the above
posed probiem is not faced by the disclosure of D1.



Indeed, the configuration of the controlled chemical feeder apparatus is disclosed by
D1 as static, and in any case this configuration excludes the possibility of rotating the two
side conduits (118, 118a), which put in communication the feeder device with the main
conduit, each other, 50 as to vary the asset of the feeder apparatus.

By contrast with the disclosure of D1, the present invention faces and siart from the
problem of providing a chemical dosing device, associated with a water flow line, that is
suitable to be arranged in a plurality of configurations according to the circumstances and
by taking into account the existing encumbrances in which the dosing device has to be
mounted.

It follows that the skilled person, when starting from the disclosure of D1 in order to
solve the above posed problem, would not be capable of finding in this document sutficient
help and the necessary information for filling the distance which separates the controlled
chemical feeder apparatus, as disclosed by D1, from the dosing device that is recrced by new

P P
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. 3.2 Therefore it must be concluded that the subject matter of mew independent claim 1
appears as lmplymg an inventive step over the cited pnor art, so as to satisfy Artlcle 56
EPC.

4, Novelty and inventive step of dependent new claims 2 to 11

New claims 2 to 11, since corresponding to more restricted and limited embodiments
with respect to new claim 1, on which they respectively depend, directly or indirectly, have
to be accordingly considered both novel and inventive.

5 Therefore in view of the amendments and comments here submitted for the present
application, reconsideration of it is respectfully requested.

In any case, as a4 mere precautionary measure and in the event the Examiner
following the present reply intends to refuse the application without issuing a further
communication pursuant to Art. 94(3) EPC or establishing any informal contact with the
applicant’s representative, Oral Proceedings under Art. 116 EPC are requested

Yours faithfully
BRUNACCI & PARTNERS
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CLAIMS
1) Device (1) for dosing chemical reagents 1 heating systems, comprising:

My O _ d Vmm ot o e miam i

- af least a tank (2) for containng at leas

st a chemic gent;
- atleast a tubular element (3) connectable to a water flow line; and

- mechanical and hydraulic connection means (4) for connecting said tank to

éaid tubular element (3);

wherein said tank (2) comprises at least an outward pipe (5), suitable for

introducing water which crosses said tubularrelement (3) in said tank (2), and at
least a return pipe (6), suitable for bringing water mixed with said reagent from
said tank (2) into said tubular element (3);

characterised by the fact that said‘connect:ion means (4) comprise at least
a first and a second portioﬁ (8, 9) associated at an extremity with said tank (2)
and with said tubular element (3) respectively, with said first portion (8) and
said second portion (9) being reciprocally coupled-in rotation, in the zone of
coupling areas defined in the extremity sections of said first and second portions
(8, 9) substantially opposite those associated with the tank (2) and with the
tubular element (3), around an axis (10) substantially parallel to the axis of said
tubular element (3), - |

by the fact that the device further comprises removable locking means (11)
of the rotation of said second portion (9) with respect to said first portion (8),

and ‘

by the fact that said second portion (9), associaled with said tubular
element (3), is suitable to be moved between two extreme 'conﬁguratiéﬁs which
are angularly staggered to one another substantially by 90° passing through a
plurality of intermediate working configurations, and said first (8) and second
(9) portions associated respectively with said tank (2} and said tubular element
(3) are suitable to be rotated relatively the one to the other,

whereby in one of said extreme configurations the first and the second
portions (8, 9) are arranged the one to the other to define an overturned L for the
wall mounting of the device, and in the other extreme configuration the first and
the second portions (8, 9) are substantially vertically aligned the one with the

other for the under-the-boiler instalfation of the device.
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2) Device (1) according to claim 1, characterised by the fact that said first and
said second portion (8, 9) have respective reciprocal coupling surfaces (8a, 9a)
substantially vertical. |
3) Device (1) according to claim 1 or 2, characterised by the fact that each of
said outward and return pipes (5, 6) Vco_mprises at least a substantially annular
section (17, 18) defined on at least one between said first and said second
portion (8, 9) in correspondence to the reciprocal coupling arcas, said annular
sections (8, 9) being suBstantially coaxial to the rotation axis of said second
portion (9) with respect to said first portion (8} so as to allow the hydraulic
connection between said tank (2) and said tubular element (3) during the
rotation of the second portion itself around its rotation axis (10). |
4) Device (1) éc'cofding to claim 3, characterised by the fact that the annular
section (18) of said retm'n- pipe (6) 1s arranged outside the annular section (17)
of said outward pipe (5).
5) Device (1) according to claim 3 or 4, characterised by the fact that each of
said annular sections (17, 18) comprises a first part ( 174, 18a) and a second part
(17b, 18b), these too substantially annular and defined on said first and on said’
second portion (8, 9) respectively, in correspondence to the respective coupling
surfaces (8a, 9a), each of said first parts (17a, 18a) being constantly in
communication with the respective second part (17b, 18b) during the rotation of
said second portion (%) around its axis (10).
6) Device (1) according to claim 5, characterised by the fact that each of said
first parts (172, 18a) has a first port (17c, 18c) communicating with said tank (2)
and that each of said second parts (17b, 18b) has a second port (17d, 18d)
communicating with said tubular element (3).
7) Device (1) according to one or more of the preceding claims, characterised
by the fact that éaid locking means (11) are associated with said conmection
means (4) in correspondence to the reciprocal coupling areas of said portions (8,
9.
8) Device (1) according to one or more of the preceding claims, characterised
by the fact that said locking means (11) comprise at least a hole (12) which

crosses at least partially said portions (8, 9) in correspondence to said coupling
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surfaces (8a, 9a) and comprise threaded means (13, 14) suitable for cooperating
with said hole (12) to lock in rotation said second portion (%) with respect to
said first portion (8). |

9) Device (1) according to one or more of the preceding claims, characterised
by the fact that said tubular element (3) is associated in rotation with said
second portion (9) around an axis substantially at right angles to the axis of the
tubular element itself.

10) Device (1) according to one or more of the preceding claims, characterised
by the fact that said connection means (4) comprise at least a valve device (26)

that can be operated to open/close said outward and return pipes (5, 6) so as to

place in communication/insulate said tubular clement (3) and said tank (2).

11) Device (1) according to claim 10, characterised by the fact that said valve

device (26) is associated with said second portion (9).
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CLAIMS
1) Device (1) for dosing chemical reagents in heating systems, comprising:
2) - at least a tank (2) for containing at least a chemical reagent; |

3} - at least a tubular element (3} connectable to a water flow line; and

4) - mechanical and hydraulic connection means (4} of for connecting said tank
to said tubular element (3); | ‘

" with wherein said tank (2) which comprise comprises at least an outward
pipé (5), suitable for introducing water which crosses said tubular element (3) in
said tank (2), and at least a return pipe (6), suitable for bzinging water mixed
with said reagent from said tank (2) into said tubular element (3);

5) characterised by the fact that
said connection means (4) comprise at least a first and a second portion (8,

9) associated at an extremity with said tank (2) and with said tubular element (3)

ec‘l—;velv wherein ‘xnﬂ"l <aid f <t ﬂ'. on (R‘i and said s rtion (9] 15

1y
i o Liy J o YV ARWARAEL ALAL LIS N Ll

being_reciprocally coupled in rotatton tG—sa&d-ﬁfst—peme&—(—S—) in the zone of
coupling areas defined in the extremltv sections of said first and second portions

(8, 9) substantially opposite those associated with the tank (2) and with the
tubular element (3), around a-substantiallyherizental an axis (10) substantially
paralle] to the axis of said tubular element (3). and

by the fact that it the device further comprises removable locking means

(11) of the rotation of said second portion (9) with respect to said first portion

(8), and _
Y Device (1 i toiea L - od

by the fact that said second portion (9), associated with said tubular

“element (3), meves is suitable to be moved between two extreme configurations

which are angularly staggered to one another substantially by 90° passing

through a plurality of intermediate working configurations, and said first (8) and

second (9) portions associated respectively with said tank (2) and said tubular

element (3) are suitabie o be rotated relatively the one to the other,

whereby in one of said exireme configurations the first and the second

portions (8. 9) are arranged the one to the other to define an overturned L for the

wall mounting Qf the device, and in the other extreme configuration the first and
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11

the second portions (8, 9) are substantiafly vertically aligned the one with the

other for the under-the-boiler installation of the device.

72) Device (1) according to claim 1 ez-2, characterised by the fact that said
first and said second portion (8, 9) have respective reciprocal coupling surfaces
(8a, 9a) substantially vertical. |

8)3) Device (1) according to eﬁ%ef—ma%%eﬁh%pfeeeéﬁg—e}aims claim 1 or 2,
characterised by the fact that each of said outward and return pipes (5, 6)
comprises at Jeast a subst;}ntiaﬂylannular section (17, 18) defined on at least one
between said first and éﬁid second portion (8, 9) in correspondence to the
reciprocal coupling areas, said annular sections (8, 9) being substantially coaxial
to the rotation axis of said second portion {9) with respect to said first portion
(8) so as to allow the hydraulic connection between said tank (2) and said
tubular element (3) during the rotation of the second portion itself around iis

9)4) Device (1) according to claim 4 3, characterised by the fact that the
annular section (18) of said return pipe (6) is arranged outside the annular

section (17) of said outward pipe (5).

46} 5) Device (1} 'accordjng to claim 4-e£5 3 6r 4, characterised by the fact that

each of said anmular sections (17, 18) comprises a first part ( 17a, 18a) and a
second part (17b, 18b), these too substantially anmular and defined on said first
and on said second portion (8, 9) respectively, in correspondence to the
respective coupling surfaces (8a, 9a), each of said first parts (17a, 18a) being
constantly in communication with the respective second part (17b, 18b) during
the rotation of said second portion (9) around its axis (10).

11) 6) Device (1) according to claim 6 3, characterised by the fact that each of
said first parts (17a, 18a) has a first port (17c, 18¢) communicating with said
tank (2) and that each of said second paris (17b, 18b) has a second port (174,
18d) communicating with said tubular element (3).

12} 7) Device (i) according to one or more of the preceding claims,
characterised by the fact that said locking means (11) are associated with said
connection means (4) in correspondence to the reciprocal coupling areas of said

portions (8, 9.
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13} 8) Device (1) according to one or morc of the preceding claims,
characterised by the fact that said locking means (11) comprise at least a hole
(12) which crosses at least partially said portions (8, 9) in correspondence o
said coupling surfaces (8a, 9a) and comprise threaded means (13, 14) suitable
for cooperating with said hole (12) to lock in rotation said second portion (9)

- with respect to said first portion (8).

14) 9) Device (1) according to one or more of the preceding claims,
characterised by the fact that said tubular element '(3) is associated iﬁ rotation
with said second portion (9) around an axis substantially at right angles to the
a:us of the tubular element itself. '
15 10) Device (1) according to one or more of the preceding claims,
characterised by the fact that said connection means (4) comprise at least a

valve device (26) that can be operated to open/close said outward and return

and said tank (2). 7
Device (1) according to claim H 10, characterised by the fact that

said valve device (26) is associated with said second portion (9).



