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(54) Stove with automatic flue gas reversal control

(57) The stove (10) is of the type provided with flue
gas path reversal (20.1, 20.2), but also comprises a direct
flue gas connection (18) between the combustion cham-
ber and the connector (22H; 22V) for the flue gas dis-
charge pipe, and means (16) which enable said direct

connection (18) to be excluded but only starting from a
first predetermined temperature attained by the flue gas
leaving the combustion chamber (12). The means (16)
preferably enable the direct connection (18) to be exclud-
ed gradually.
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Description

[0001] The present invention relates to a stove of the
type provided with flue gas flow reversal, to increase its
efficiency.
[0002] IT-A-1,329,597 describes a stack-equipped
stove, the combustion chamber of which is provided with
a gas burner. The flue gas generated in the combustion
chamber undergoes a path which initially rises and then
descends (to provide so-called flue gas reversal), to fi-
nally rise to a connector for connection to an flue gas
discharge pipe (normally a flue stack).
[0003] It has however been noted that until the flue gas
temperature attains a sufficiently high value, its path re-
versal is not only not convenient, but is also counter-
productive.
[0004] The object of the present invention is therefore
to provide a stove of the flue gas reversal type which
does not present the aforesaid drawback.
[0005] This object is attained by the stove of the
present invention, characterised by also comprising a di-
rect flue gas connection between the combustion cham-
ber and the connector for the flue gas discharge pipe,
and means which enable said direct connection to be
excluded only when the temperature attained by the flue
gas leaving the combustion chamber attains a first pre-
determined value.
[0006] According to one embodiment of the present
invention, said means are of the type which enables the
direct connection to be excluded gradually, the exclusion
being completed on attaining a second predetermined
flue gas temperature. In particular, for this purpose, said
means comprise: a temperature sensor to measure the
temperature of the flue gas leaving the combustion cham-
ber; a damper arranged to close the direct connection
between the combustion chamber and the flue gas dis-
charge pipe; and an actuator which enables the damper
to commence closure on attaining said first predeter-
mined flue gas temperature, to complete it on attaining
said second predetermined temperature value.
[0007] The invention will be more apparent from the
ensuing description of one embodiment thereof. In this
description reference is made to the accompanying draw-
ing, in which:

Figure 1 is a vertical section through a stove accord-
ing to the present invention, in which said direct con-
nection exclusion means are completely open;
Figure 2 is similar to Figure 1, the only difference
being that said direct connection exclusion means
are completely closed;
Figure 3 is an enlarged schematic representation of
the direct connection exclusion means, in their open
condition;
Figure 4 shows the same means as Figure 3, but in
their closed condition (direct connection excluded).

[0008] As can be seen in Figures 1 and 2, the stove

10 comprises a combustion chamber 12 burning firewood
or pellets in its lower part. Consequently hot gases are
produced in the combustion chamber 12 and tend to rise
upwards, as indicated by the arrows 14. From the figures
it can be seen that the stove is provided with a pipe 18
for its direct connection to a connector for connection to
the flue gas discharge pipe (not shown in the figures),
which connector can be of horizontal axis and indicated
by 22H or of vertical axis and indicated by 22V.
[0009] The stove 10 is also provided with means, in-
dicated overall by 16 and shown enlarged in Figures 3
and 4, which enable the direct connection 18 to be ex-
cluded. The means 16 are an actuator 24 which in the
specific illustrated example comprise: a pneumatic cyl-
inder-piston unit 25 with the free end 26 of the piston
shank emerging partially from the cylinder; means 28, 30
for moving the piston on the basis of the temperature
attained by the flue gas leaving the combustion chamber
12, such that the shank 26 projects further from the cyl-
inder as the flue gas temperature increases; and a lever
32 which, on the basis of the amount by which the shank
26 projects from the cylinder of the cylinder-piston unit
25, rotates a damper 34 from an angular position in which
it is completely open to an angular position in which it
completely closes the direct connection 18.
[0010] From the figures it will be apparent that as the
damper 34 closes, the flue gas flow through the direct
connection 18 gradually decreases, the remainder of the
flow being compelled to pass firstly through the descend-
ing conduit 20.1 adjacent to the combustion chamber 12
and then through ascending conduit 20.2, until it reaches
the connector 22H or 22V.
[0011] The means 16 for moving the piston of the cyl-
inder-piston unit 25 comprise, in the illustrated example,
a hollow metal bulb 28 (for example of copper) located
in the region in which the flue gas leaves the combustion
chamber 12. The bulb 28 is preferably enclosed in a cup-
shaped metal element 38 for its protection. The bulb 28
communicates with the end of a metal tube 30 (for ex-
ample also of copper), the other end of which communi-
cates with one of the two portions into which the piston
of the cylinder-piston unit 25 divides the relative cylinder.
[0012] As the bulb 28, the tube 30 and the cylinder of
the cylinder-piston unit 25 contain a gas (in particular air),
when said gas expands due to the increase in the flue
gas temperature above a first predetermined value the
actuator 24 can be made to operate the lever 32 to initiate
closing rotation of the damper 34 until it is completely
closed on attaining a second predetermined flue gas tem-
perature, with the final result that the entire flue gas flow
passes through the reversal path 20.1 and 20.2. The ad-
vantage is that the reversal occurs automatically, only
when required, and gradually. In particular, immediately
after damper ignition, when the flue gas is still at low
temperature, the absence of reversal ensures a good
draught, which facilitates rapid increase in the flue gas
temperature. When this temperature attains a value at
which it begins to become convenient to recover part of
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the flue gas thermal energy (value corresponding to said
first predetermined temperature), the damper begins to
rotate automatically in the closure direction, closing to a
greater extent the higher the flue gas temperature, so
that an increasingly large flue gas flow is deviated through
the reversal path 20.1, 20.2, until its complete deviation
(flow completely reversed) on attaining said second pre-
determined flue gas temperature value.
[0013] Conveniently the means 16 comprise a device
for regulating the piston stroke of the cylinder-piston unit
25, this allowing control of the temperature at which the
closure rotation of the damper 34 commences (said first
predetermined temperature). In the specific illustrated
example this device comprises an adjustment screw 36
disposed at that end of the unit cylinder 25 opposite the
end from which the shank 26 projects.
[0014] From experiments carried out it has been found
that in addition to the stated typical advantages of flue
gas flow reversal stoves, the stove of the present inven-
tion presents the following further advantages:

- increase in efficiency, which can reach 90%;
- reduced CO emission.

Claims

1. A stove (10) of the type provided with flue gas path
reversal (20.1, 20.2), characterised by also com-
prising a direct flue gas connection (18) between the
combustion chamber and the connector (22H; 22V)
for the flue gas discharge pipe, and means (16) which
enable said direct connection (18) to be excluded
but only starting from a first predetermined temper-
ature attained by the flue gas leaving the combustion
chamber (12).

2. A stove (10) as claimed in claim 1, wherein said
means (16) are of the type which enables the direct
connection (18) to be excluded gradually, the exclu-
sion being completed on attaining a second prede-
termined flue gas temperature.

3. A stove (10) as claimed in claim 2, wherein said
means (16) comprise: a temperature sensor (28) to
measure the temperature of the flue gas leaving the
combustion chamber (12); a damper (34) arranged
to close the direct connection (18) between the com-
bustion chamber (12) and the connector (22H; 22V)
for the flue gas discharge pipe; and an actuator (24)
which enables the damper (34) to commence closure
on attaining said first predetermined flue gas tem-
perature, and to complete it on attaining said second
predetermined temperature value.

4. A stove (10) as claimed in claim 3, wherein the ac-
tuator (24) comprises: a pneumatic cylinder-piston
unit (25) with the free end (26) of the piston shank

emerging partially from the cylinder; means (28, 30)
for moving the piston of the cylinder-piston unit (25)
on the basis of the temperature attained by the flue
gas leaving the combustion chamber (12), such that
the shank (26) projects further from the cylinder as
the flue gas temperature increases; and a lever (32)
which, on the basis of the amount by which the shank
(26) projects from the cylinder of the cylinder-piston
unit (25), rotates a damper (34) from an angular po-
sition in which it is completely open to an angular
position in which it completely closes the direct con-
nection (18).

5. A stove (10) as claimed in claim 4, wherein The
means (16) for moving the piston of the cylinder-
piston unit (25) comprise a hollow metal bulb (28)
located in the region in which the flue gas leaves the
combustion chamber (12), the bulb (28) communi-
cating with the end of a metal tube (30), the other
end of which communicates with one of the two por-
tions into which the piston of the cylinder-piston unit
(25) divides the relative cylinder, the bulb (28), the
tube (30) and the relative part of the cylinder of the
cylinder-piston unit (25) containing a gas.

6. A stove (10) as claimed in claim 5, wherein the bulb
(28) is enclosed in a cup-shaped metal element (38)
for its protection.

7. A stove (10) as claimed in claim 1, of the type suitable
for burning firewood or pellets.
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