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(57) A burner (2) for a household gas cooktop (1)
comprising one or more combustion units (4), one or
more gas partial ducts (7) connected to each of the com-
bustion units (4), aregulating valve (8) of the gas passage
in the partial duct (7), air (11, 12, 13) feeding means to
the gas flow (9) in the partial duct (7).

The burner (1) further comprises a enhancement de-
vice (14) with a forced suction unit (15) to suck a second
air volume (16) from an area which is different from the

area of the first air volume (10), a ventilation duct (17)
connecting the forced suction unit (15) to an enhanced
combustion unit (4) of said combustion units (4) in order
to supply the second air volume (16) to the enhanced
combustion unit (4), an auxiliary duct (18) connected to
the ventilation duct (17) and adapted to supply a second
gas flow (19) to the second air volume (16), an auxiliary
valve (20) to regulate the second gas flow (19) in the
auxiliary duct (18).
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Description

[0001] The present invention relates to a burner for a
household gas cooktop and to a household gas cooktop
having such burner.

[0002] Gascooktops are knownto comprise a support-
ing and containing structure, a support grid for contain-
ers, e.g. pots, and one or more fuel gas burners so con-
figured as to generate a series of flames to heat the con-
tainers supported by the support grid.

[0003] The burner usually comprises a main gas sup-
ply duct connectable to an external fuel gas source, for
example to the gas pipe network or a gas cylinder. One
or more burner combustion units are connected to the
main duct through one or more partial gas ducts, respec-
tively. A regulating valve (usually called the gas tap) is
associated to each of the gas partial ducts, which is so
configured as to regulate the gas passage through the
partial duct between a closing position and a maximum
opening position. In addition to the regulating valve, a
safety valve is provided to cut the gas passage offthrough
the partial duct in response to a signal indicating an in-
correct operation of the combustion unit. Such safety
valve can be either arranged upstream or downstream
the regulating valve (in relation to the gas flow direction
from the main duct to the combustion unit), or integrated
in the valve body of the regulating valve.

[0004] A known safety valve comprises an elastically
stressed shutter in a rest position in which it closes a gas
passage opening (closed configuration), and a manual
actuation device so configured as to allow the user mov-
ing the shutter, against the elastic force, from the rest
position to an operative position in which it clears the gas
passage opening (opened configuration). An electro-
magnet electrically connected to a thermocouple sensor
arranged in the proximity of the combustion unit is so
configured as to maintain the shutter in the operative po-
sition (opened configuration) in case the temperature
which the thermocouple is exposed to does not drop be-
low a limit value (indicating a correct operation of the
combustion unit or, in other terms, ignited flame). In the
event of an accidental extinction of the flame, the tem-
perature of the combustion unit drops below the limit val-
ue, and the electric current generated by the thermocou-
ple is no longer sufficient to maintain the shutter in the
operative position. As a result, the shutter is elastically
pushed to the rest position (closed configuration).
[0005] In known household gas cooktops, the burner
is a non-aerated burner, or an atmospheric air burner
(called induced air burner), in which a venturi tube mixer
is provided which is arranged in the partial duct upstream
the combustion unit and adapted to suck a primary air
amount in the gas partial flux. A further volume of sec-
ondary air is needed for an efficient combustion, which
is drawn by the same flames from the free space under
the pot.

[0006] The burners for household gas cooktops, while
being satisfactory as regards safety and reliability, have
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the drawback that a same combustion unit is not adjust-
able for a broad range of heating power. In order to ob-
viate this drawback, combustion units have been pro-
posed which have more crowns, able of being supplied
individually or concomitantly. Since the flames of each
crown have to draw from a determined secondary air
volume, the so-called multi-crown solutions are very
bulky, both in width and in clear height beneath the pot
plane, just in order to provide the secondary (atmospher-
ic) air volume for each of the flame crowns.

[0007] This technical limitation excludes, for example,
the use of the cooktop for the ultra-rapid heating of small
and medium diameter pots, and requires an overdimen-
sioning of the whole cooktop, for a given number of com-
bustion units.

[0008] Therefore, object of the present invention is to
provide a burner for a household gas cooktop having
such characteristics as to obviate at least some of the
drawbacks cited with reference to the prior art.

[0009] Within the scope of the main object, a further
object of the present invention is to propose a burner for
a household gas cooktop which allows the modulation of
the combustion inside a broad power range for a given
dimension (pot bottom width and height) of the space for
the combustion unit, and for a given dimension of the
whole cooktop constant.

[0010] A further object of the present invention is to
provide a burner for a household gas cooktop which al-
lows keeping a fuel gas - oxidizing air ratio essentially
constant, both for a low power and a high power opera-
tion.

[0011] These and other objects are achieved by a
burner for a household gas cooktop according to the
claim 1.

[0012] Advantageous embodiments are the object of
the dependant claims.

[0013] Inorderto better understand the presentinven-
tion and appreciate the advantages thereof, some em-
bodiments thereof will be described below, by way of
non-limiting example, with reference to the annexed Fig-
ures, in which:

[0014] Fig. 1 schematically illustrates a cooking plate
with a burner according to an embodiment of the inven-
tion;

[0015] Fig. 2 schematically illustrates a cooking plate
with a burner according to a second embodiment of the
invention;

[0016] Fig. 3 is a perspective view of the assembly of
a combustion units, an air supply device and a forced
ventilation device of a burner according to an embodi-
ment of the invention;

[0017] Fig. 4is a bottom view of the assembly in Fig. 3;
[0018] Fig. 5 is a top view of the assembly in Fig. 3;
[0019] Fig. 6 is a side view of the assembly in Fig. 3;
[0020] Fig. 7 is a sectional view of the assembly in Fig.
3

[0021] Fig. 8is atop view of a diffuser body of an en-

hanced combustion unit of the burner according to an
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embodiment;
[0022] Fig.9is aside view of the diffuser body in Fig. 8;

[0023] Fig. 10 is a sectional view along the X-X line in
Fig. 8;

[0024] Fig.11lisaperspective view of the diffuser body
in Fig. 8;

[0025] Fig. 12 is a partial sectional view along the XII-

Xll line in Fig. 8;
[0026] Fig. 13is a partial sectional view along the XIlI-
XIIl line in Fig. 8;
[0027] Fig. 14 is a top view of a detail of the enhanced
diffuser body of the burner according to an embodiment;

[0028] Fig. 15 is a side view of the detail in Fig. 14;
[0029] Fig. 16is asectional view of the detail in Fig. 14;
[0030] Fig. 17 is a perspective view of the detail in Fig.
14;

[0031] Fig. 18 is a circuital scheme for the control of

the burner according to an embodiment of the invention;
[0032] Figs. 19 and 20 illustrate in schematic section
a safety device of the burner according to an embodi-
ment.

[0033] With reference to the Figures, a household gas
cooktop is generally designated with the reference nu-
meral 1. The cooktop 1 comprises a burner 2 with a main
gas supply duct 3 which can be connected to an external
fuel gas source, and one or more combustion units 4 with
a plurality of flame outlet holes 5, 6 defining the flame
configuration of the burner 2. One or more partial ducts
7 connect the main duct 3 to each of the combustion units
4, and a regulating valve 8 associated to the partial duct
7 allows a preferably continuous regulation of the gas
passage through the partial duct 7 between a closed po-
sition and a maximum opening position.

[0034] In the partial duct 7 air feeding means are pro-
vided so configured as that, during the operation, the gas
flow 9 in the partial duct and/or the same flame draw a
first oxidizing air volume 10. The air feeding means com-
prise, for example, a venturi tube device 11 with a gas
passage having a throttled section portion 12 and one or
more passages 13 for the air 10 which open in the prox-
imity of the throttled section portion 12, so that the gas
acts as a driving fluid to draw the first air volume 10 into
the partial gas flow 9.

[0035] According to an aspect of the invention, the
burner 2 comprises a enhancement device 14 with a
forced suction unit, for example a motor-rotor unit 15,
adapted to suck a second air volume 16 from an area
other than the area of the first air volume 10. A ventilation
duct 17 connects the forced suction unit 15 to an en-
hanced combustion unit 4 (which can be the only com-
bustion unit, or one of a plurality of combustion units 4,
4’ of the burner), so as to be able to supply the second
air volume 16 to the enhanced combustion unit 4. An
auxiliary duct 18 is connected to the ventilation duct 17
which is adapted to supply a second gas flow 19 to the
second air volume 16. The auxiliary duct 18 is provided
with an auxiliary valve 20 to regulate the flow rate of the
second gas flow 19 in the auxiliary duct 18 between a
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closed position (corresponding to a flow rate equal to
zero) and a maximum opening position (corresponding
to a maximum flow rate).

[0036] The enhancement device 14 further comprises
enhancement actuating means in order to activate the
forced ventilation unit 15 and the auxiliary valve 20 in
order to supply the second air volume 16 together with
the second gas flow 19 to the enhanced combustion unit
4.

[0037] According to an embodiment, the enhancement
actuating means comprise actuating means of the forced
ventilation unit 15, sensing means so configured as to
detect a quantity indicative of the flow inside the ventila-
tion duct 17, and actuating means of the auxiliary valve
20 causing the closure and opening of the auxiliary duct
18 as a function of the flow 16 in the ventilation duct 17.
Such enhancement actuating means are implemented,
by way of example, by a control unit 21, a enhancement
actuating member, for example a handle or a push button
22 that can be operated by the user and being connected
to the control unit 21, as well as a pressure sensor, e.g.
a pressure switch 23 arranged in flow communication
with the ventilation duct 17 and connected to the control
unit 21.

[0038] The control unit21 drives the forced suction unit
15 and the auxiliary valve 20 so as to actuate the suction
unit 15 in response to an actuation of the enhancement
activation push button 22 and to open the auxiliary duct
18 only when the flow inside the ventilation duct 17 is
sufficient to drive the mixture of the second air volume
16 and the second gas flow 19 in the enhanced combus-
tion unit 4. However, when the flow inside the ventilation
duct 17 is insufficient (e.g. due to obstructions or mal-
function of the electric motor), the control unit 21 provides
for a closure of the auxiliary duct 18.

[0039] In accordance with an embodiment, the en-
hancement actuation member 22 comprises a enhance-
ment adjusting member, preferably an adjustment han-
dle, and the control unit 21 is so configured as to vary
the air flow rate 16 in the ventilation duct 17 dependent
from the adjustment position of the handle 22 and also
to vary the flow rate of the second gas flow 19 by means
of the auxiliary valve 20 dependent from the adjustment
position of the adjustment handle 22 and/or dependent
from a quantity indicative of the air flow 16 detected by
the pressure sensor 23.

[0040] In accordance with a further embodiment, tim-
ing means 24 are provided, for example, being integrated
in the control unit 21, and so configured as to automati-
cally deactivate the enhancement device 14 after a pre-
determined maximum time interval. This allows actuating
the burner in the enhancement mode in order to achieve
an ultra-rapid initial heating of the dish and a successive
operation in the standard (non enhanced) mode in order
to keep the desired cooking temperature.

[0041] According to a further aspect of the invention,
the timer 24 provides further a safety device which pro-
vides for automatically turning off the enhancement de-
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vice after the above-mentioned preset period of time. Ac-
cording to an embodiment, the timing means 24 comprise
adjustment means, for example a push button or ahandle
25 to allow the user selecting the activation time of the
enhancement device 14 within the maximum time inter-
val.

[0042] With reference to an embodiment, illustrated
e.g. in the Figs. 3, 6, 7, 9, and 11, the enhanced com-
bustion unit 4 comprises afirst series of flame outletholes
5 in communication with the partial duct 7, and a second
series of flame outlet holes 6 in communication with the
ventilation duct 17, in which the ventilation duct 17 and
the second series of flame outlet holes 6 are divided from
the partial duct 7 so as to prevent a forced air back-flow
in the partial duct 7.

[0043] The first series of flame outlet holes 5 and the
second series of flame outlet holes 6 are arranged so
that the flame configurations they determine are so close
that they are able to heat the same container, e.g. the
same pot. In other terms, the functions of the traditional
operation and the enhanced operation are integrated in
the same enhanced combustion unit 4.

[0044] Advantageously, the first series of flame outlet
holes 5 and the second series of flame outlet holes 6 are
formed in a same diffuser body 26 of the enhanced com-
bustion unit 4. According to an embodiment (Figs. 9 -
11), the diffuser body 26 is formed as one piece.

[0045] Advantageously, the flame outlet holes of the
first series 5 and the flame outlet holes of the second
series 6 are arranged in annular, preferably circular, suc-
cessions, and the second series of flame outlet holes 6
is radially arranged inside the first series of flame outlet
holes 5. Furthermore, at least part of the flame outlet
holes of the second series 6 is outwardly radially oriented,
so that, once the enhancement device 14 has been ac-
tivated, the flames of the second series of flame outlet
holes 6 are ignited by the flames of the first series of
flame outlet holes 5.

[0046] It is important to notice that the flame crown
which are enhanced by means of forced air ventilation is
the radially inner one, while the crown of flames which
are supplied in the traditional manner is radially arranged
outwardly. This results in a considerable reduction of the
size of the enhanced combustion unit as compared with
multi-crown solutions of the prior art, and it allows an
automatic ignition of the enhanced flame crown, by
means of the outer flame crown supplied in the traditional
manner.

[0047] According to an embodiment, the diffuser body
26 comprises a base portion 27 having the shape of an
annular disk, with a first essentially frustoconical outer
circumferential surface 28. An intermediate annular por-
tion 29 is connected to the base portion 27 with a second
circumferential outer surface 30 which is essentially cy-
lindrical and co-axial to the first outer surface 28. The
second outer surface 30 has a lower diameter than the
diameter of the first outer surface 28.

[0048] Anannular upper portion 31 is connected to the
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intermediate portion 29 with a third essentially frustocon-
ical outer surface circumferential 32 with a lower edge
which is the main base of the frustum of cone, and which
matches an upper edge of the second outer cylindrical
surface 30.

[0049] The first series of flame outlet holes 5 is ar-
ranged in an annular succession and opens in the first
outer surface 28 of the base portion. The second series
of flame outlet holes 6 comprises two upper annular suc-
cessions 6, spaced apart in the axial direction in relation
to the diffuser 26, and opening in the third outer surface
30 of the upper portion 31 and an intermediate annular
succession 6” which opens in the second outer surface
30 of the intermediate portion 29.

[0050] Advantageously, a circumferential projection
33 is formed along an upper edge of the base portion 27
adapted to lower the flames of the first series 5 of flame
outlet holes.

[0051] Similarly, a circumferential projection 34 can be
formed along an upper edge of the upper portion 31 of
the diffuser 26 to lower the flames of the second series
6 of flame outlet holes. Such lowering of the flames and,
as a result, the concentration of the flame pattern which
is indispensable so that they are able to concentrate a
high power in a confined space, becomes possible just
thanks to the forced air-gas supply of the enhancement
device 14.

[0052] In accordance with an embodiment, the en-
hanced combustion unit 4 internally defines a central
space 35 in flow connection to the auxiliary duct 18 and
the second series 6 of gas outlet holes, as well as an
annular space 36 which is co-axial to the central space
25 and divided therefrom, in flow connection with the par-
tial duct 7 and with the first series 5 of gas outlet holes.
[0053] A safety device 37 is further provided, so con-
figured as to cut the gas passage off through the partial
duct 7 in response to a signal indicative of an incorrect
operation of the combustion units 4. The safety device
37 comprises a safety valve 38 with a shutter 39 elasti-
cally stressed in a rest position (fig. 20) in which it closes
a gas passage opening in the partial duct 7. A loading
device 40 is associated to the safety valve 38 which is
so configured as to allow the user moving the shutter 39,
against the spring elastic force 41, from the rest position
to an operative position (fig. 19) in which it clears the
passage opening. A thermocouple sensor 42 is arranged
in the proximity of the combustion units 4 and an elec-
tromagnet 43 electrically connected to the thermocouple
sensor 42 is configured so as to keep the shutter 39 in
the operative position only when the temperature which
the thermocouple is exposed to 42 does not drop below
a limit value indicative of a correct operation (flames ig-
nited) of the combustion units 4.

[0054] Advantageously, the regulating valve 8 is oper-
atively connected to the safety device 37, so that the
actuation, by the user, of the regulating valve 8 results
in atemporary switching of the safety device 37 in a open-
ing configuration, in order to allow an initial gas flow in
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the partial duct 7 in the absence of combustion and/or to
bring the shutter of the safety valve to the operative po-
sition ("loading" the safety device 37).

[0055] According to an embodiment illustrated in Fig.
2, the auxiliary duct 18 connects the ventilation duct 17
to the partial duct 7 in a point downstream the safety
device 37, so that, in the event of an incorrect operation
of the enhanced combustion unit 4, the safety device
closes both the partial duct 7 and the auxiliary duct 18.
[0056] According to an alternative embodiment, illus-
trated in Fig. 1, the auxiliary duct 18 connects the venti-
lation duct 17 to the main duct 3.

[0057] In this case, an auxiliary safety device can be
provided for, which is so configured as to cut the gas
passage off through the auxiliary duct 18 in response to
a signal indicative of an incorrect operation of the en-
hanced combustion unit 4. The auxiliary safety device
can be integrated in the control unit 21, which receives,
for example, from the thermocouple 42, a signal indica-
tive of an incorrect operation (e.g. extinguished flame) of
the enhanced combustion unit 4 and drives the auxiliary
valve 20 as a function of the received signal.

[0058] Alternatively, an auxiliary safety device can be
provided (not shown), analogue to the previously de-
scribed safety device 37.

[0059] The enhancement actuating device, in particu-
lar the activation member 22, can be operatively con-
nected to the auxiliary safety device, so that the activation
of the enhancement device 14, by the user, results in a
temporary switching of the auxiliary safety device in a
opening configuration, in order to allow a gas flow in the
auxiliary duct and/or to "load" the auxiliary safety device.
[0060] The so far described burner can be provided
with an ignition device 44 in order to generate a spark in
the proximity of the flame outlet holes 5, 6. Such ignition
device 44 is advantageously operatively connected to
the safety device 37, so that a single ignition operation
generates the ignition sparks and results in a temporary
switching of the safety device 37 in an opening configu-
ration, in order to allow an initial gas flow in the partial
duct 7 also in the absence of combustion.

[0061] The burner 2 for household gas cooktop 1 and
the cooktop 1 have a number of advantages. Due to the
forced flow of the air-gas mixture, it is possible to con-
siderable reduce the dimensions of the combustion units,
since, at a high power, the combustion does not require
anymore the atmospheric air volume adjacent to the
flames. Furthermore, thanks to the fact of being able to
actuate the enhanced combustion unit both only by
means of the supply through the partial gas duct, and by
means of a supply through the partial gas duct and the
forced ventilation duct, in turn supplied by the gas auxil-
iary duct, it is possible to modulate the combustion in a
very broad power range (for example from about 400W
to about 7kW). This allows carrying out an ultra-rapid
heating of pots having any dimensions, (by means of the
double supply) and a successive maintaining of the tem-
perature of the pot, only by means of the partial gas sup-
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ply and without forced ventilation.

[0062] It shall be clear that those skilled in the art, to
the aim of meeting contingent, specific needs, will be able
to make further modifications and variations to the burner
2 for household gas cooktop 1 and to the cooktop 1 ac-
cording to the present invention, which are all also cov-
ered by the protection scope of the invention, as defined
by the following claims.

Claims

1. A burner (2) for a household gas cooktop (1) com-
prising:

- a main gas supply duct (3) connectable to an
external fuel gas source,

- one or more combustion units (4) with a plurality
of flame outlet holes (5, 6, 6’, 6”) defining the
flame configuration of the burner (2),

- one or more partial ducts (7) connecting said
main duct (3) to each of said combustion units
4,

- a regulating valve (8) so configured as to reg-
ulate the gas passage through said partial duct
(7) between a closed position and a maximum
opening position,

- air feeding means (11, 12, 13) configured so
that, during the operation, the gas flow (9) in said
partial duct (7) and/or the same flame draw a
first oxidizing air volume (10),

characterized in that said burner (2) comprises a
enhancement device (14) comprising:

- a forced suction unit (15) adapted to suck a
second air volume (16) from an area other than
the area of the first air volume (10),

- a ventilation duct (17) connecting said forced
suction unit (15) to an enhanced combustion unit
(4) of said combustion units (4) so as to be able
to supply said second air volume (16) to said
enhanced combustion unit (4) ,

- an auxiliary duct (18) connected to said venti-
lation duct (17) and adapted to supply a second
gas flow (19) to said second air volume (16),

- an auxiliary valve (20) so configured as to reg-
ulate said second gas flow (19) in said auxiliary
duct (18) between a closed position and a max-
imum opening position,

- enhancement actuating means (21, 22, 23, 24,
25) adapted to activate said forced ventilation
unit (15) and said auxiliary valve (20) to supply
said second air volume (16) together with said
second gas flow (19) to said enhanced combus-
tion unit (4).

2. Theburner (2) according to the claim 1, wherein said
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enhancement actuating means (21, 22, 23, 24, 25)
comprise:

- actuating means of the forced ventilation unit
(15),

- sensing means (23) adapted to detect a quan-
tity indicative of the flow inside the ventilation
duct (17),

- actuating means of the auxiliary valve (20) so
configured as to close and open said auxiliary
duct (18) as a function of the flow in the ventila-
tion duct (17).

3. The burner (2) according to any preceding claims,

wherein said enhancement actuating means (21, 22,
23, 24, 25) comprise:

- a control unit (21),

- a enhancement actuating member (22) that
can be actuated by the user and connected to
said control unit (21),

- a pressure sensor (23) arranged in flow com-
munication with said ventilation duct (17) and
connected to said control unit (21),

wherein said control unit (21) drives said forced suc-
tion unit (15) and said auxiliary valve (20) so as to:

- actuating said suction unit (15) in response to
an actuation of the enhancement actuating
member (22), and

- closing the auxiliary duct (18) when the flow
inside the ventilation duct (17) is insufficient, and
- opening the auxiliary duct (18) when the flow
inside the ventilation duct (17) is sufficient to
drive the second air volume (16) and the second
gas flow (19) mixture in the enhanced combus-
tion unit (4).

The burner (2) according to the claim 3, wherein said
enhancement actuating member (22) comprises a
enhancement adjusting member (22), preferably a
adjustment handle (22), and said control unit (21)
varies the air flow rate in the ventilation duct (17)
according to the adjustment position of the enhance-
ment adjusting member (22) and varies the flow rate
of said second gas flow (19) by means of said aux-
iliary valve (20) according to the adjustment position
of the enhancement adjusting member (22) and/or
according to a quantity indicative of the air flow de-
tected by said pressure sensor (23).

The burner (2) according to any preceding claims,
wherein said enhancement actuating means (21, 22,
23, 24, 25) comprise timing means (24) so config-
ured as to automatically deactivate said enhance-
ment device (14) after a preset maximum time inter-
val.

10

15

20

25

30

35

40

45

50

55

6.

10.

11.

12.

13.

The burner (2) according to the preceding claim,
wherein said timing means (24) comprise adjust-
ment means (25) to select the activation time of the
enhancement device (14) within said maximum time
interval.

The burner (2) according to any preceding claims,
wherein said enhanced combustion unit (4) compris-
es:

- a first series of flame outlet holes (5) in com-
munication with said partial duct (7),

- asecond series of flame outlet holes (6, 6, 6”)
in communication with said ventilation duct (17),

wherein said second series of flame outlet holes (6,
6', 6”) is divided from said partial duct (7) so as to
prevent a forced air back-flow in the partial duct (7).

The burner (2) according to the claim 7, wherein said
first series (5) of flame outlet holes and said second
series (6, 6, 6”) of flame outlet holes are arranged
so that the flame configurations they determine are
so close that they are able to heat the same contain-
er.

The burner (2) according to the claim 7 or 8, wherein
said first series (5) of flame outlet holes and said
second series (6, 6, 6”) of flame outlet holes are
formed in a same diffuser body (26) of said enhanced
combustion unit (4).

The burner (2) according to the claim 9, wherein said
diffuser body (26) is formed in a single block unit.

The burner (2) according to any claims 7 to 10,
wherein said flame outlet holes of the first series (5)
and said flame outlet holes of the second series (6)
are arranged in annular, preferably circular, succes-
sions, and said second series (6) of flame outlet
holes is radially arranged inside said first series (5)
of flame outlet holes.

The burner (2) according to the claim 11, wherein at
least part (6”) of the flame outlet holes of said second
series (6) is outwardly radially oriented, so that, once
the enhancement device (14) has been activated,
the flames of the second series (6) of flame outlet
holes are ignited by the flames of the first series (5)
of flame outlet holes.

The burner (2) according to the claim 9 or 10,
wherein said diffuser (26) comprises:

- a base portion (27) having the shape of an an-
nular disk with a first essentially frustoconical
outer circumferential surface (28),

- an intermediate annular portion (29), adjacent
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to the base portion (27), with a second outer
circumferential surface (30) which is essentially
cylindrical and co-axial to said first outer surface
(28), said second outer surface (30) having a
diameter which is lesser than the diameter of
the first outer surface (28),

- an annular upper portion (31), co-axial and ad-
jacent to the intermediate portion (29), with a
third essentially frustoconical outer circumferen-
tial surface (32) with a lower edge which consti-
tutes the main base of the frustum of cone and
which matches to an upper edge of said second
outer cylindrical surface (30),

wherein:

- said first series (5) of flame outlet holes forms
an annular succession and opens into said first
outer surface (28) of the base portion (27),

- said second series (6) of flame outlet holes
comprises:

- two upper annular successions (6’) mutu-
ally spaced apartin the axial direction of the
diffuser (26) and opening in said third outer
surface (32) of the upper portion (31),

- an intermediate annular succession (6")
opening in said second outer surface (30)
of the intermediate portion (29).

The burner (2) according to the claim 13, wherein a
first circumferential projection (33) is formed along
an upper edge of the base portion (27), which is
adapted to lower the flames of the first series (5) of
flame outlet holes.

The burner (2) according to the claim 13 or 14,
wherein a second circumferential projection (34) is
formed along an upper edge of the upper portion
(31), which is adapted to lower the flames of the sec-
ond series (6) of flame outlet holes.

The burner (2) according to any claims 7 to 15,
wherein said enhanced combustion unit (4) defines
internally a central space (35) in flow connection with
said auxiliary duct (18) and with said second series
(6) of gas outlet holes, as well as an annular space
(36) which is co-axial to the central space (35) and
divided therefrom, in flow connection with said partial
duct (7) and with said first series (5) of gas outlet
holes.

The burner (2) according to any preceding claims,

wherein said regulating valve (8) of the partial duct
(7) allows a continuous regulation between said
closed position and said maximum opening position.

The burner (2) according to any preceding claims,
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20.

21.

22.

23.

12

wherein said air feeding means (11, 12, 13) comprise
a venturi tube device (11) with a gas passage having
a throttled section portion (12) and one or more pas-
sages (13) for the air which open in said venturi tube
device (11) in the proximity of said throttled section
portion (12), so that the gas acts as a driving fluid to
draw said first air volume (10) in the partial gas flow

9).

The burner (2) according to any preceding claims,
comprising a safety device (37) so configured as to
cut the gas passage off through the partial duct (7)
in response to a signal indicative of an incorrect op-
eration of the combustion units (4).

The burner (2) according to the claim 19, wherein
said safety device (37) comprises:

- a safety valve (38) with a shutter (39) elastically
stressed in a rest position wherein it closes a
gas passage opening in said partial duct (7),

- aloading device (40) so configured as to allow
the user moving the shutter (39), against the
elastic force, from the rest position to an opera-
tive position wherein it clears said passage
opening,

- a thermocouple sensor (42) arranged in the
proximity of the combustion unit (4),

- an electromagnet (43) electrically connected
to said thermocouple sensor (42) and so config-
ured as to keep the shutter (39) in the operative
position only when the temperature which the
thermocouple is exposed to (42) does not drop
under a limit value indicative of a correct oper-
ation of the combustion unit (4).

The burner (2) according to any preceding claims
since dependant from the claim 19, wherein said reg-
ulating valve (8) is operatively connected to said
safety device (37), so that the actuation, by the user,
of the regulating valve (8) results in a temporary
switching of the safety device (37) to a opening con-
figuration, in order to allow an initial gas flow in said
partial duct (7) in the absence of combustion and/or
to "load" said safety device (37).

The burner (2) according to any preceding claims,
wherein said auxiliary duct (18) connects said ven-
tilation duct (17) to said partial duct (7) in a point
downstream said safety device (37), so that, in the
event of anincorrect operation of the enhanced com-
bustion unit (4), said safety device (37) closes both
the partial duct (7) and the auxiliary duct (18).

The burner (2) according to any preceding claims,
wherein said auxiliary duct (18) connects said ven-
tilation duct (17) to said main duct (3).
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29.
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The burner (2) according to the claim 23, comprising
an auxiliary safety device so configured as to cut the
gas passage off through the auxiliary duct in re-
sponse to a signal indicative of an incorrect operation
of the enhanced combustion unit.

The burner according to the claim 24, wherein said
enhancement actuating device is operatively con-
nected to said auxiliary safety device, so that the
activation of the enhancement device, by the user,
results in atemporary switching of the auxiliary safe-
ty device in an opening configuration, in order to al-
low a gas flow in said auxiliary duct and/or to "load"
said auxiliary safety device.

The burner (2) according to any preceding claims
since dependant from the claim 19, wherein said
safety device (37) interacts with said control unit (21)
or with said auxiliary valve (20) so that said auxiliary
valve (20) cuts said second gas flow (19) off in said
auxiliary duct (18) in response to a signal indicative
of an incorrect operation of the enhanced combus-
tion unit (4).

The burner (2) according to any preceding claims,
comprising an ignition device (44) adapted to gen-
erate a spark in the proximity of said flame outlet
holes (5, 6).

The burner (2) according to the claim 27, wherein
said ignition device (44) is operatively connected to
said safety device (37), so that a single operation of
ignition generates the ignition sparks and results in
a temporary switching of the safety device (37) to an
opening configuration, in order to allow an initial gas
flow in said partial duct (7) in the absence of com-
bustion.

Household gas cooktop (1) comprising a burner (2)
according to any preceding claims.
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