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(57) Abstract: A method for reducing harmful gas emissions from a gas- fired
38 6 boiler (1) comprising a sealed forced-draught combustion chamber (2) in

which there is a burner (3) to which there leads a first conduit (5) for drawing
in combustion air (A) and from which there departs a second conduit (6) for
the discharge of combustion flue gases (F). Provision is made for drawing off
a portion of the flue gases or exhaust gases from the second conduit (6) and
injecting it into the combustion air (A) so as to reduce the percentage of atmo -
spheric oxygen present in that combustion air (A) and consequently reduce
the production of harmful gases in the combustion flue gases (F). A boiler op
erating according to the aforesaid method is also claimed.

o
00

o Fig. l



w o 2017/068407 Al II 11 II I 1 I 1 II ll ll l I I I II lllll II I II

Published:



METHOD FOR REDUCING HARMFUL GAS EMISSIONS FROM A GAS-FIRED SEALED COMBUSTION CHAMBER
FORCED-DRAUGHT BOILER USING FLUE GAS RECIRCULATION AND ACCORDING BOILER

This invention relates to a method for reducing harmful

gas emissions from gas-fired boilers having a sealed forced-

draught combustion chamber and a boiler operating according

to the said method, in accordance with the corresponding

independent claims.

The invention relates to a boiler with a sealed forced-

draught combustion chamber, in which the said boiler may

have a burner of the atmospheric type where the combustion

air in an air-gas mixture is predominantly secondary or the

air which is already in the combustion chamber does not

already form part of the mixture before entering therein;

this air is delivered via piping from the outside of the

boiler to the combustion area where a burner is present. The

invention also relates to the case of a boiler using a

suitably developed burner (specifically known as a low-NOx

burner) for reducing NOx emissions, and to predominantly

primary air and improved mixing in comparison with those of

the "atmospheric" type.

As is known, the requirement that boilers of the

aforesaid type usually in use in buildings for domestic use

should comply with increasingly restrictive parameters with

regard to harmful gas emissions (mainly NOx or nitrogen

oxides) and performance is increasing. Recent European



regulations are tending in this direction.

With specific reference to the problem of reducing

harmful gas emissions , only solutions equipped with premixed

combustion or intermediate solutions including those with an

atmospheric burner and those with premixed combustion,

defined as "low NOx", based on an improved mixing technique

(in comparison with atmospheric combustion), and other

techniques such as cooling the burner flame, are available

on the market. Although they achieve the object, these

intermediate solutions nevertheless have a high cost which

limits their extensive use, to the advantage of premixed

applications, also because of the need to cool the burner

through water circulating within it (making construction

more expensive) . The most recent regulation restrictions

relating to harmful emissions no longer permit the use of

equipment with an atmospheric burner, given that it is

impossible to reduce the NOx level below the imposed limits

through the techniques in use.

It is also known that combustion conducted in an

environment having an oxygen concentration below atmospheric

(approximately 21%), even at a very high temperature (which

encourages the formation of nitrogen oxides), limits the

production or generation of these nitrogen oxides (NOx) .

Applications in which the burner-combustion chamber

assembly is designed with a view to causing some

(uncontrolled) part of the combustion products to be

recirculated within the combustion chamber itself by working



on the geometry, with effect of diluting the mixture,

reducing the formation of NOx, are also known.

However, apart from possible variations in the process

and the result, these applications have a high cost to the

user (for reasons of a construction nature) . Also, this

principle based on the recycling of combustion products in

the combustion chamber is difficult (or impossible) to

achieve technically in a low cost application, such as for

example a wall-mounted gas-fired boiler with a burner of the

atmospheric type.

The object of this invention is to provide a method for

reducing the generation of harmful emissions in a boiler of

the abovement ioned type, and to provide a boiler operating

according to this method which uses the knowledge mentioned

above so that the boiler is able to function in such a way

as to limit generation of the said harmful emissions.

In particular the object of the invention is that of

providing a method through which it is possible to achieve

the aforesaid reduction in harmful emissions (mainly NOx) in

a controlled way which can be adjusted during the stage of

manufacturing the equipment, installation of the equipment

or during its use, manually, semi-automat ically or

automatically .

Another object is to provide a boiler of the aforesaid

type which does not give rise to excessively high costs for

the end user.

Another object is to provide a boiler of the type



mentioned in which the reduction in harmful gas emissions is

achieved safely and reliably over time.

This and other objects which will be obvious to those

skilled in the art will be achieved through a method and

device according to the corresponding appended independent

claims .

For a better understanding of this invention the

following drawings are provided purely by way of non-limiting

example, in which:

Figure 1 shows diagrammat ically a first embodiment of a

boiler of the atmospheric burner type constructed according

to this invention;

Figure 2 illustrates a second embodiment of the boiler

in Figure 1;

Figure 3 shows diagrammat ically a third embodiment of

the boiler in Figure 1;

Figure 4 shows diagrammat ically a fourth embodiment of

the boiler in Figure 1;

Figure 5 shows diagrammat ically a fifth embodiment of

the boiler in Figure 1;

Figure 6 shows diagrammat ically a sixth embodiment of

the boiler in Figure 1;

Figure 7 shows diagrammat ically a first embodiment of

boiler with upstream mixing and predominantly primary air;

Figure 8 shows diagrammat ically a second embodiment of

the boiler in Figure 7 ; and

Figure 9 shows diagrammat ically a further embodiment of



a boiler according to the invention.

With reference to the said Figures 1 to 6 a gas boiler

1 according to the invention comprises a sealed forced-

draught combustion chamber 2 in which there is a burner 3 .

Combustion air A reaches this chamber 2 through a first

(feed) conduit 5 and a second (exhaust) conduit 6 to carry

away the flue gases or combustion products F from that

chamber leads away from chamber 2 . Conduits 5 and 6 open

towards the external environment in which boiler 1 is

installed, an environment which is a domestic environment.

In Figures 1 , 4 , 5 and 6 conduits 5 and 6 are coaxial, in

Figures 2 and 3 first conduit 5 is separate from second

conduit 6 . In these Figures 2 , 3 the separation is outside

gas boiler 1 , but this separation may also be within the

boiler itself, which in such situation will have two

connecting holes in its outer envelope for the feed and

discharge conduits without the assistance of an external

separator. Such a solution is also envisaged according to

the invention.

Along second conduit or exhaust conduit 6 there is a

conventional fan 7 , and a post-condenser 10 of a conventional

type (to increase efficiency), may be located between this

and combustion chamber 2 .

Burner 3 is connected to a gas feed conduit 11 on which

is located a valve 12 controlled by a organ 13 (for example),

which may be mechanical and operated manually (such as by a

handle) or operated electrically (with a relay closing valve



12) or by an automatic electronic device controlling the

equipment (130) .

In exhaust conduit 6 there is a generally positive

pressure, while in the feed conduit or first conduit 5 there

is a generally negative pressure; in each case the pressure

difference between conduit 6 and conduit 5 is always

positive. This situation (pressure difference) is made use

of by the invention which provides for a connection between

first conduit 5 and second conduit 6 to allow a portion of

exhaust gas F to be transferred into the combustion air

directed towards combustion chamber 2 before it reaches the

latter. This portion of flue gases reduces the oxygen content

of the combustion air and as a consequence results in a

reduction in the nitrogen oxides generated during

combustion.

More particularly the connection between first conduit

5 and second conduit 6 may be made by connecting them through

an opening 15, close to fan 7 (Figure 9 ) or at a greater

distance therefrom (Figure 1 ) : thanks to the abovement ioned

pressure difference between the said conduits some of the

flue gases pass from exhaust conduit 6 to feed conduit 5 .

The flow or quantity of flue gases F passing from one conduit

to the other is determined by the cross-section of opening

15 in the case in point (in addition to the pressure

difference itself) .

As an alternative the two conduits 5 and 6 are connected

together by a connecting conduit 17 on which a valve member



18 is fitted. This solution is mainly used in the case where

the abovement ioned two conduits are separate (Figures 2 and

3), but may also be used in the case of coaxial conduits

(Figure ).

Valve member 18 may be of the manually adjustable type

(Figures 2 and 4 ) or of the fixed adjustment type as

illustrated in Figure 3 . In both cases member 18 is set to

allow a predetermined quantity of flue gases to pass from

exhaust conduit 6 to feed conduit 5 . This quantity is

initially defined at the design stage and is subsequently

set during the production stage of the boiler, and where

necessary adjusted when the boiler is installed or when

maintenance work is carried out, according to the

characteristics of the boiler or what is found (nitrogen

oxides) in the flue gases leaving the combustion chamber.

As an alternative flue gases F may be drawn directly

from the body of fan 7 when this is located (as in Figure 5 )

directly on conduit 6 discharging flue gases F . In this case

the said fan has a hole 20 in its body which connects its

interior (in a zone at a pressure greater than conduit 6 in

which it is mounted and where the exhaust flue gases pass

through) to feed conduit 5 (or feed chamber) so as to allow

a portion of these flue gases F to enter the latter and

combine with the combustion air which is being drawn or

injected into the combustion chamber.

The quantity of flue gases F which can pass between the

first conduit or feed conduit 5 is defined by the cross-



section of hole 20 (in addition to the pressure difference) .

Figure 6 illustrates a further variant. In this figure,

where parts corresponding to those in the previous figures

are indicated using the same reference numbers, the

connection between conduits 5 and 6 is always again through

conduits 17 on which a valve member 18 is fitted. Unlike the

solutions previously described, however, this valve member

is motor-driven (or comprises an electric actuator, for

example a motor 18A) so that the flow of flue gases from

second conduit 6 to the first can be adjusted in a

controllable way.

More particularly the solution in the figure in question

comprises an electronic control unit 23 which is capable of

monitoring the combustion taking place in chamber 2 through

sensors 24 and 25 which detect the pressures of the flows of

fluids passing respectively through feed conduit 5 and

exhaust conduit 6 and a flame signal detector 27 (in itself

known) which enables such units to detect the operating

characteristics of burner 2 . As an alternative, or in

addition, control may be applied through one or more

combustion sensors 24, 25, that is sensors which measure a

datum identifying the composition of the flue gases, such as

for example an oxygen sensor, a carbon monoxide sensor, or

the like. Electronic unit 23 is connected to and controls

electric actuator 18A (for example a motor) in a manner in

which it is connected to the regulator, in this case,

regulator 130 for valve 12 located on



gas conduit 11.

In this way, unit 23 controls the opening and closing of

valve 18 on the basis of the data obtained by aforesaid

detector 27 (and/or the data obtained by pressure or flow or

combustion sensors 24 and 25) acting on electric actuator

18A so as to allow controlled and "calibrated" passage of

part of the pressure of the flue gases present in second

conduit 6 into first (feed) conduit 5 ; this with the object

of controlling the emission of harmful gases from boiler 1

continuously and in real time, having regard to the actual

feed of gas to the burner and the latter 's operating

characteristics (obtained through detector 27) .

The solution in question does not therefore require any

manual adjustment of valve 18 and on the basis of data stored

in a memory of unit 23 in respect of correlations between

the monitored parameters (pressure of the flows of fluid

monitored through sensors 24, 25, the flow of gas controlled

through the adjustment of valve 12, the quality of combustion

monitored through detector 27) and the actual composition of

flue gases F in order to control the level of NOx present in

exhaust flue gases F through adjusting the opening (or

closing) of the aforesaid valve. All this in real time. This

takes place by comparing the data obtained from each sensor

with data defined during the design stage deriving from

characterisation of the application.

In Figures 7 and 8 , where parts corresponding to those

already described are indicated by the same reference



numbers, illustrate solutions of the invention applied to a

boiler with predominantly primary air combustion. In this

case first feed conduit 5 carries the combustion air to a

mixing member 30 to which gas conduit 11 leads and from which

a conduit 31 leaves to carry the air-gas mixture produced to

burner 3 (through a fan 33 located upstream of the latter in

the flow path of the mixture) .

The solution in Figure 7 provides that conduit 17 on

which valve or valve member 18 is located lies between

conduits 5 and 6 , separate from the outlet from the boiler,

while in the case of the solution in Figure 8 conduit 17

directly connects exhaust conduit 6 to mixing member 30 so

as to deliver the portion of flue gas drawn directly to the

latter. In this, this portion is mixed with the combustion

air and the gas. Again in this case valve member or valve 18

is used to adjust the quantity of flue gas which can pass

into mixer 33 (which gives rise to negative pressure with

respect to exhaust conduit 6 , where the pressure is instead

positive) .

The solutions in Figures 7 and 8 may also have a variant

similar to that in Figure 6 where a control unit connected

to sensor members and detectors acts on valve 18, adjusting

its opening in relation to the need to maintain the harmful

gases (mainly NOx) at low levels during the various operating

stages of the boiler (continuously monitored) .

In equipment with burners known on the market and defined

above as being "low NOx", without premixing but using



predominantly primary air, the invention overcomes one of

the major problems limiting their use. Use of the invention

provides advantages for this type of application in that

injection of some of the combustion products upstream of the

burner helps to cool its surface making it possible to use

it with a range of adjustment which is sufficient for the

burner to be used without the need to pass tubes carrying

cooling water within it; this simplifies construction and

reduces the final cost of the product.

Various embodiments of this invention have been

described. Yet others are however possible. For example a

flow reducer 38 (for example a fixed opening diaphragm or

shutter with an adjustable opening) located in the second

conduit or exhaust conduit 6 may be provided in addition to

or as an alternative to valve member or valve 18 located in

conduit 17 to vary (or increase) the value of the pressure

in conduit 6 and assist passage of a portion of the flue

gases into conduit 5 . This solution is illustrated in Figures

1 and 3 .

According to another variant illustrated in Figure 3 , as

an alternative or in addition to reducer 38 fitted in conduit

6 as mentioned above provision may be made for a flow reducer

(38A) in conduit 5 such as to vary (in this case reduce) the

negative pressure present downstream of the conduit itself

(in combustion chamber 2 or mixer 30) and thus cause greater

"suction" of the flue gases through opening 15 or conduit 17

(which may or may not be provided with valve 18) .



This flow regulator 38, 38A located in exhaust conduit

5 and/or feed conduit 6 may be manually adjusted or

electrically operated (for example motor-driven) in order to

automatically adjust the recycling of exhaust flue gases (in

addition or as an alternative to valve member 18 alone

operated by motor 18A) through unit 23 and the use of one or

more sensors (24, 25, 27) in a similar manner to that

described previously.

As a further characteristic, the automatic system

providing for control unit 23 may have no pressure or flow

or combustion sensors (24, 25) and use only sensor 27 which

measures the flame signal (a technique in itself known); the

signal detected by this sensor is used by unit 23 as an

element for checking the combustion process (flue gas

composition) with consequent action, if necessary, on the

opening or closing or partial opening of valve 18 and/or on

the speed of the fan in order to achieve the desired result

in terms of combustion, or simply stopping the system if

combustion should depart from the optimum parameters. This

is achieved through comparing the data obtained by flame

sensor 27 with those defined during the design stage or

deriving from characterisation of the application. The same

result can be achieved using a combustion sensor (O2, CO,

etc.) in addition or as an alternative to the flame sensor,

as a measure of the quality of combustion (or the fact that

the latter has parameters falling within the limits specified

by current regulations) .



Finally the system for determining the amount of flue

gases which have to be recycled may have automatic regulation

of the "mechanical-pneumatic" type. The recycling flow

regulator may be constructed so as to vary the quantity of

recycled flue gases in relation to the flow of combustion

air (for example by varying the pressure, or delta-pressure,

in the conduit) . In this way, for example, it is possible to

vary (reduce) the quantity of recycled flue gases

automatically if the flow of combustion air is reduced either

deliberately, through adjusting the rotation speed of the

fan by means of electronic control, or undesirably, for

example, through (partial or total) blocking of the conduit.

Further variants and embodiments of the invention may be

made by those skilled in the art on the basis of the above

description and are therefore to be regarded as falling

within the scope of the following claims.



CLAIMS

1 . Method for reducing harmful gas emissions from a

gas-fired boiler (1) comprising a sealed forced-draught

combustion chamber (2) in which there is a burner (3) to

which is led a first conduit (5) for drawing in combustion

air (A) and from which departs a second conduit (6) for

discharging combustion flue gases (F) , characterised in that

provision is made for drawing a portion of the flue gases or

exhaust gases from the second conduit (6) and injecting it

into the combustion air (A) to reduce the percentage of

atmospheric oxygen present in that combustion air (A) and

consequently reduce the generation of harmful gases in the

combustion flue gases (F) .

2 . Method according to claim 1 , characterised in that

drawing of a portion of the flue gases (F) from the second

conduit (6) and its injection into the combustion air takes

place by adjusting the pressures within the said conduit so

that it is at a higher pressure than that of the combustion

air (A) and/or alternatively by adjusting the pressure of

that air (A) so that it is below that present in the second

conduit ( ).

3 . Method according to claim 1 , characterised in that

the portion of flue gases or exhaust gases (F) drawn off is

injected into the first conduit (5) drawing in combustion

air (A) .

4 . Method according to claim 1 , characterised in that

the portion of flue gases or exhaust gases (F) drawn off is



passed into a mixing member (30) in the boiler (1) where

combustion air (A) and the gas are mixed before they are

delivered to the combustion chamber (2) .

5 . Method according to claim 3 , characterised in that

the portion of flue gases or gases (F) from the second

conduit (6) is drawn without subdivision, freely through an

opening (15) providing a connection between that second

conduit (6) and the first (5), these being arranged coaxially

together .

6 . Method according to claim 3 or 4 , characterised in

that the portion of flue gases (F) is drawn off from the

second conduit (6) to the first (5) through a connecting

conduit (17) connecting either the said first and second

conduits (5, 6 ) delivering the combustion air (A) and

discharging the flue gases or exhaust gases (F) respectively

or the said second conduit and the mixing member (30) .

7 . Method according to claim 6 , characterised in that

the said connecting conduit (17) has a valve member (18) .

8 . Method according to claim 7 , characterised in that

provision is made for adjusting the said valve member (18)

in order to obtain passage of a desired quantity of the flue

gases or exhaust gases (F) through the connecting conduit

(17), the said adjustment taking place either in a definitive

and fixed manner or in a repeatable manner through manual or

automatic intervention.

9 . Method according to claim 8 , characterised in that

adjustment of the said valve member (18) is of the



mechanical-pneumatic type such as to allow the quantity of

flue gases or exhaust gases (F) recirculated to be determined

by parameters such as pressure or flow acting on the valve

member itself.

10. Method according to claim 1 , characterised in that

provision is made for adjusting the draw-off of flue gases

or exhaust gases (F) from second conduit (6) according to

the operating conditions of the boiler.

11. Method according to claims 8 or 10, characterised in

that provision is made for detecting at least one signal

from either the flame of the burner (3) or the pressure

and/or flow or combustion sensors in the combustion air (A)

and the flue gases or exhaust gases (F) in order to adjust

opening of the said valve member (18) .

12. Gas-fired boiler with a sealed forced-draught

combustion chamber (2) containing a gas burner (3), the said

boiler (1) comprising a first conduit or feed conduit (5)

for the combustion air (A) and a second conduit or exhaust

conduit (6) connected to the said combustion chamber (2)

capable of carrying the flue gases or exhaust gases (F)

therefrom, characterised in that it comprises transfer means

(15, 17, 20) making it possible for part of the flue gases

or exhaust gases (F) to pass into the combustion air (A)

directed towards the said chamber (2) before it reaches the

latter.

13. Boiler according to claim 12, characterised in that,

alternatively, the said transfer means are:



- an opening (15) directly connecting the said first and

second conduits (5, 6);

- a connecting conduit (17) connecting the said first and

second conduits (5, 6), the said connecting conduit being

provided with an intercepting valve member (18);

- an opening (20) in a fan (7) located at the second conduit

(6) opening directly into the first conduit (5), the said

opening (20) being provided in the zone of the fan which is

at a higher pressure than the pressure in the fitted second

conduit (6);

- a connecting conduit (17) connecting the second conduit

(6) with a mixer (30) which is reached by the gas and

combustion air (A) and from which there leaves a mixture of

fluids directed towards the burner (2), the said connecting

conduit (17) possibly being an adjustable or fixed-cross-

section intercepting valve member (18) .

14. Boiler according to claim 12 in which the connection

between the first and second conduit (5, 6 ) is made outside

the boiler or within the boiler itself.

15. Boiler according to claim 12, characterised in that

it comprises a flow reducer (38) between the first conduit

(5) and/or the second conduit (6) respectively to reduce the

pressure of the combustion air (A) and increase the pressure

of the flue gases or exhaust gases (F) .

16. Boiler according to claim 12, characterised in that

it comprises means (23) for monitoring the function of the

boiler (1) which are capable of adjusting the quantity of



flue gases or exhaust gases (F) transferred into the

combustion air.

17. Boiler according to claim 15, characterised in that

in order to control the quantity of flue gases or exhaust

gases (F) transferred into the combustion air, the control

means (23) are connected

- to one or more sensors (24, 25) of the flue gas flow or

combustion pressure or alternatively the signal obtained

from the sole flame sensor

- or alternatively to a sensor detecting the flame signal

(27) or one or more flow, pressure or combustion sensors

(24, 25),

the said control means being alternatively connected to

electrically operated members subdividing the inlet flow

(38A) and/or outlet flow (38)

- or to electrically operated members subdividing the inlet

flow (38A) and/or outlet flow (38) and flow through the gas

valve (130)

- or to electrically-operated members subdividing the inlet

flow (38A) and/or outlet flow (38) and acting on the gas

valve (130) and/or rotation speed of the fan (7)

- or only to the gas valve (130) so as to allow control of

the flow of fuel and/or to the fan (7) whose rotation speed

is controlled, the said control means (23) adjusting the

quantity of flue gases or exhaust gases (F) transferred into

the combustion air through the said connection or as an

alternative acting to reduce the flow of fuel when it is



found through the abovement ioned sensors (24, 25, 27) that

combustion is not within the parameters defined by current

regulations .

18. Boiler according to claim 12, characterised in that

alternatively it is of the type with an atmospheric or "low

NOx" burner using predominantly primary air with or without

water cooling.
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

□ Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

Claims Nos.: l

because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

see FURTHER INFORMATION sheet PCT/ISA/210

3 . □I I Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

□ As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

□ As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

As only some of the required additional search fees were timely paid by the applicant, this international search report covers
' ' only those claims for which fees were paid, specifically claims Nos. :

4 . I I No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos. :

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
' ' payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
' ' fee was not paid within the time limit specified in the invitation.

I INo protest accompanied the payment of additional search fees.
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

Conti nuati on of Box I I .

Cl aims Nos . : 17

Cl aim 17 rel ates t o an extremely l arge number of possi bl e apparatuses .
However, support and di scl osure are t o be found for only a smal l number
of the apparatuses cl aimed.

Non-compl i ance wi t h the substanti ve
provi si ons i s such that a meani ngful search of the whol e cl aimed
subject-matter of the cl aim coul d not be carri ed out. The extent of the
search was consequently l imi ted.
Accordi ngly, the subject-matter of

c l aim 17 was not searched.

The appl i cant ' s attenti on i s drawn t o the fact that c l aims rel ati ng t o
i nventi ons i n respect of whi ch no i nternati onal search report has been
establ i shed need not be the subject of an i nternati onal prel imi nary
exami nati on (Rul e 66. 1(e) PCT) . The appl i cant i s advi sed that the EPO

pol i cy when acti ng as an Internati onal Prel imi nary Exami ni ng Authori t y i s
normal l y not t o carry out a prel imi nary exami nati on on matter whi ch has
not been searched. Thi s i s the case i rrespecti ve of whether or not the
cl aims are amended fol l owi ng recei pt of the search report or duri ng any
Chapter I I procedure. I f the appl i cati on proceeds i nto the regi onal phase
before the EPO, the appl i cant i s remi nded that a search may be carri ed
out duri ng exami nati on before the EPO (see EPO Gui del i nes C-IV, 7.2) ,
shoul d the probl ems whi ch l ed t o the Arti c l e 17 (2) decl arati on be
overcome.
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