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Description

Technical Field

[0001] The presentinvention relates to a stove, and in
particular to an inset stove for burning solid fuel such as

logs.

Background to the Invention

[0002] Stoves which burn solid fuel such as logs have
long been popular for use in domestic dwellings because
of their heating and aesthetic qualities. One common type
of solid fuel burning stove is known as an inset stove, as
it is received in an opening in a wall so that its front fascia
lies flush with or protrudes only by a small distance from
the surface of the wall in which the inset stove is received.
[0003] Stoves of this type include a combustion cham-
ber or firebox in which fuel such as logs is received. A
door provides access to the firebox, which has a flue
outlet through which smoke and other combustion prod-
ucts are exhausted to the outside of the stove, typically
through a flue provided in the building in which the stove
is installed.

[0004] The stove is provided with vents or air inlets
through which external air can be introduced into the fire-
box to control the rate of combustion of the fuel. Typically
these vents are provided towards a front surface of the
stove and have a slotted grill, behind which a damper
plate is slideably mounted. A lever is attached to the
damper plate to allow the damper plate to be moved to
cover or partially cover the slots in the grill, thereby pre-
venting or restricting airflow through the slots of the grill
into the firebox.

[0005] Vents of this type can be difficult to operate ac-
curately, because of the difficulty in manually moving the
damper plate to a precise position in which a desired
airflow is achieved. Moreover, as it can be difficult to
achieve repeatedly a particular airflow setting because
of the difficulty in manually moving the damper to exactly
the same position as it has previously occupied, repeat-
ability is a problem in stoves with vents of this type. Ad-
ditionally, the lever which controls the damper plate typ-
ically projects outwardly of a front fascia of the stove,
which can be unsightly and can therefore have a negative
aesthetic effect on the stove, particular where the stove
is an inset stove which is designed to have a substantially
flat fascia.

Summary of Invention

[0006] According to a first aspect of the present inven-
tion there is provided a stove comprising a combustion
chamber and a valve assembly for regulating air flow into
the combustion chamber, wherein the valve assembly
comprises a valve aperture, a valve gasket for closing
the valve aperture and rotary control means for raising
the valve closure towards the valve aperture and lowering
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the valve closure away from the valve aperture, wherein
the rotary control means is positioned so as to be re-
cessed with respect to a fascia of the stove, the stove
further comprising concealing means for concealing the
rotary control means.

[0007] The use of rotary control means in the stove of
the first aspect of the invention permits greater precision
and repeatability in positioning the valve gasket than in
prior art stoves, as the rotary control means can easily
be set to a previously used setting in which the valve
gasket is positioned to achieve a desired airflow, whilst
the recessed position of the rotary control means with
respect to the fascia, and the concealing means allow
the rotary control means to be concealed to add to the
aesthetic appeal of the stove.

[0008] A door of the stove may be provided with a cut-
out section for accommodating the rotary control means.
[0009] The stove may further comprise latching means
for securing the door in its closed position.

[0010] The latching means may comprise a rod which
is rotatably mounted in part of the door and which has
an engagement formation that is configured to engage
with a complementary receiving formation provided in
part of the stove which is positioned adjacent the rod
when the door is closed.

[0011] The latching means may further comprise a le-
ver which is attached to the rod and can be moved to
cause rotation of the rod.

[0012] The concealing means may comprise a panel
provided on the lever, which panel is configured to be
received in the cut-out section of the door.

[0013] The panel may be provided with latching means
for holding the panel in position and restraining move-
ment of the lever.

[0014] The valve assembly may comprise a mechan-
ical linkage which links the rotary control means to the
valve.

[0015] The mechanicallinkage may comprise a control
screw which is fixed to the rotary control means for rotary
motion therewith, the control screw having a free end
which abuts against a free end of a push rod, the push
rod having a free distal end which engages with a first
arm of a pivotally mounted bell crank having a second
arm which acts on the valve such that rotation of the
rotary control means causes pivotal motion of the bell
crank and hence movement of the valve.

[0016] The valve may be provided with aligned notches
in front portions of side plates of the valve by means of
which the valve is mounted on a valve shaft such that
movement of the bell crank causes pivotal movement of
the valve around the valve shaft.

[0017] The valve may be provided with a weight which
is positioned intermediate the notches and a rear portion
of the valve.

[0018] A rod may be mounted on a distal end of the
second arm of the bell crank for engagement with an
underside of a top plate of the valve such that if pivotal
motion of the valve around the valve shaft is impeded by
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contact between the rear portion of the valve and an ob-
ject, further movement of the bell crank causes the valve
to pivot about a point of contact between the rear portion
of the valve and the object.

[0019] The valve may be provided with a valve gasket.
[0020] The valve assembly may comprise stop means
for limiting the extent of rotation of the rotary control
means.

[0021] The stop means may comprise a first pin which
projects from a portion of the valve assembly for engage-
ment with a second pin which is associated with the rotary
control means.

[0022] The valve assembly may be provided with a re-
silient tongue for biasing the valve assembly towards a
position in which the valve is correctly positioned with
respect to valve apertures of the stove.

[0023] The valve assembly may be provided as a re-
movable cartridge.

[0024] According to a second aspect of the invention
there is provided a valve assembly for a stove, the valve
assembly comprising a valve for closing a valve aperture
of the stove and rotary control means for raising the valve
closure towards the valve aperture and lowering the valve
closure away from the valve aperture.

[0025] The valve assembly of the second aspect of the
invention permits greater precision and repeatability in
positioning the valve gasket than in prior art stoves, as
the rotary control means can easily be set to a previously
used setting in which the valve gasket is positioned to
achieve a desired airflow into a combustion chamber of
a stove in which the valve assembly is installed.

[0026] The valve assembly may further comprise any
of the features recited above in relation to the valve as-
sembly of the stove of the first aspect of the invention.

Brief Description of the Drawings

[0027] Embodiments of the invention will now be de-
scribed, strictly by way of example only, with reference
to the accompanying drawings, of which:

Figure 1 is a perspective view of a stove according
to an embodiment of the present invention;

Figure 2 is a schematic representation of a latch
mechanism for latching a door of the stove of Figure
1 in a closed position.

Figure 3 is a view of the front of the stove of Figure 1;

Figure 4 is a schematic cross-sectional view taken
from one side of the stove of Figure 1;

Figure 5 is a schematic perspective representation
of a valve assembly used in the stove of Figures 1
and 3;

Figure 6 is an exploded perspective view of the valve
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assembly shown in Figure 5; and.
Figures 7 to 10 are schematic cross-sectional views
of the valve assembly shown in Figures 5 and 6,

illustrating the operation of the valve assembly.

Description of the Embodiments

[0028] Referringfirstto Figure 1, a stove is shown gen-
erally at 10. The stove shown in Figure 1 is an inset stove
which is intended to be received in an opening in a wall
of a building such as a domestic dwelling. The stove 10
has aframe 12, arear side of which abuts the wall around
the opening when the stove 10 is installed, such that a
front face of the frame 12 faces away from the wall.
[0029] The frame 12 is attached to a stove body 14
which extends rearwardly of the frame 12 and, when the
stove 10 is installed, is received in the opening in the
wall. A door 16 is attached to the stove body 14 by means
of a hinge 18, and opens to permit access to an interior
of the stove 10. The door 16 in this example takes the
form of a frame 20 of a metallic material that surrounds
a panel 22 of tempered glass or another heat resistant
material to permit visual access to the interior of the stove
10. The frame 20 of the door 16 is provided with a cut-
out section 24 to accommodate rotary control knobs 26
of a valve assembly of the stove 10, which are positioned
so as to be recessed with respect to a fascia of the stove
10 (which in this example is provided by the door 16) so
that when the they can be concealed to provide a sub-
stantially flat fascia to add to the aesthetic appeal of the
stove 10.

[0030] The door 16 includes latching means to secure
itin its closed position. As shown in Figure 2, the latching
means 30 in this example comprises a rod 32 which is
rotatably mounted at the opposite side of the door 16 to
the hinge 18. The rod 32 includes a latch formation in the
form of a hook 34 which extends outwardly of the rod and
is configured to engage with a complementary receiving
formation in a part of the stove 10 such as the frame 12
or body 14 of the stove 10 that is positioned adjacent the
rod 32 when the door 16 is closed, to latch the door 16
inits closed position. A lower end of the rod 32 is received
in a sleeve from which a lever 36 extends, in a direction
generally opposed to the direction of the latch formation
34. When the door 16 is closed, the lever 36 extends
laterally of the rod 32 beneath the frame 20 of the door,
such that the lever does not protrude outwardly beyond
the pane of the frame 20 of the door 16.. The lever 36
terminates in a panel 38 which, when the door 16 is
closed, is received in the cut-out section 24 of the frame
20 and lies substantially flush with the frame 20 of the
door 16 to conceal the rotary control knobs 26 of the
stove 10. A rear side of the panel 38 is provided with a
tab which can be received by a spring latch provided in
this example at a position intermediate the rotary control
knobs 26, but which may be provided on the frame 20 of
the door 16 or in any appropriate position on the stove



5 EP 2 503 247 A2 6

body 14, to hold the panel 38 in position and thus prevent
movement of the lever 32 and opening of the door 16.
[0031] Figure 3 shows the stove 10 with the door 16
closed, from which it can be seen that when the door is
closed the panel 38 conceals the rotary control knobs
26. In this way, with the door 16 closed the stove 10 has
a substantially flat fascia..

[0032] To openthe door 16, the panel 38 is depressed
to release the spring latch, permitting movement of the
panel 38 and lever 36. The lever 36 is then pivoted out-
wardly of the frame 12 of the stove 10. The lever 36 is
free to rotate through a predefined angle without causing
the rod 32 to rotate, to permit access to the rotary control
knobs 26 without releasing the latch formation 34 from
its engagement with the complementary receiving forma-
tion. In this example the angle is approximately 60 de-
grees, as this causes the lever 36 and the panel 38 to
move sufficiently far from frame 12 of the stove to allows
adequate room for the rotary control knobs 26 to be ac-
cessed. It will be appreciated that any angle of rotation
that achieves this could equally be employed.

[0033] Once the lever 36 has rotated through an angle
greater than the predefined angle, for example through
an angle greater than 60 degrees, the sleeve engages
with the rod 32, causing the rod 32 to rotate, which in
turns causes the latch formation 34 to disengage from
the complementary receiving formation. Once the latch
formation 34 has completely disengaged from the receiv-
ing formation the door 16 can be opened to permit access
to the interior of the stove 10.

[0034] Figure 4 is a schematic cross-sectional view
taken from one side of the stove 10. As can be seen from
Figure 4, the stove 10 includes a combustion chamber
or firebox 40, which is positioned so as to be visible
though the panel 22 of the door 16 when the door 16 is
closed. A flue outlet 42 is provided in an upper part of
the firebox 40 to allow smoke and other combustion prod-
ucts to be exhausted to an exterior of the stove 10, typ-
ically through a flue provided in the building in which the
stove is installed. A rear wall 44 of the firebox 40 is pro-
vided, towards an upper part, with a first air inlet 46, and
towards a lower part with a second air inlet 48. The first
air inlet 46 communicates with a first conduit 50 which
receives air from an exterior of the stove 10, whilst the
second air inlet 48 communicates with a second conduit
52 which receives air from the exterior of the stove 10.
The first conduit 50 contains a first valve which is con-
trolled by one of the rotary control knobs 26, and the
second conduit 52 contains a second valve which is con-
trolled by the other of the rotary control knobs 26, as is
described in detail below.

[0035] The stove 10 includes a valve assembly 60
which controls airflow to the first and second air inlets
46, 48 of the firebox 40. The valve assembly is provided
as a removable cartridge 62 which slots into the stove
body 14 beneath the firebox 40, as shown in Figure 4.
This arrangement is advantageous as it facilitates serv-
icing or replacement of the valve assembly 60, as the
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cartridge 62 can simply be slid out of the stove body 14
without disassembling the stove 10.

[0036] Figure 5 is a schematic perspective represen-
tation of the valve assembly 60. As can be seen from
Figure 5, the valve assembly includes a control fascia 64
on which the rotary control knobs 26 are mounted. The
control fascia 64 is connected to a valve frame 66 in which
first and second valve closures 68, 70 are received. The
first and second valve closures 68, 70 each have a valve
gasket 72 which securely seals an aperture in the first or
second conduit 50, 52 when the valve closures 68, 70
are raised to a position in which they are fully engaged
with the aperture, to close the aperture and prevent air
flow to the first and second air inlets 46, 48. Mechanical
linkages containing control screws, push rods and bell
cranks link the valve closures 68, 70 to the rotary control
knobs 26 such that rotation of the rotary control knobs
26 raises or lowers the valve apertures 68, 70 to regulate
the airflow to the first and second air inlets 46, 48, as will
be described below with reference to Figures 6 to 11 of
the drawings.

[0037] The exploded perspective view of Figure 6
shows the arrangement linking one of the rotary control
knobs 26 to the first valve closure 68, but it is to be ap-
preciated that the arrangement linking the other control
knob 26 to the second valve closure 70 is identical in its
construction and operation, but is a mirror image of the
arrangement shown in Figure 6, as can be seen from
Figure 5.

[0038] As canbe seen from Figure 6, the rotary control
knob 26 is mounted on a threaded control screw 74 which
passes through an aperture in the control fascia 64 and
a co-axial threaded aperture in a thread block 76 which
is disposed immediately behind the control fascia 64. The
control knob 26 is secured to the control screw 74 by
means of a grub screw 78. A compression spring 80 is
mounted on the control screw 74 and abuts at one end
against a washer 82 which is retained by a pin 83 which
passes through the control screw 74 and at the other end
against the thread block 76 to bias the control screw 74
towards an extended position.

[0039] The thread of the aperture in the thread block
76 is complementary to the thread of the control screw
74 such that when the control screw 74 is rotated by anti-
clockwise rotation of the control knob 26 a free distal end
84 of the control screw 74 extends linearly away from the
thread block 76, and when the control screw 74 is rotated
in a clockwise direction the free distal end 84 of the control
screw 74 retracts linearly towards the thread block 76.
The inter-engagement of the threads of the control screw
74 and the aperture of the thread block 76 also acts to
hold the control screw 74, and thus the control knob 26,
in position when rotation of the control knob 26 ceases.
[0040] The free distal end 84 of the control screw abuts
against a free end 86 of a push rod 88, which passes
through an aperture 90 in a front plate 92 of the valve
frame 66. The valve frame 66 has two side plates 94
which are substantially parallel to each other and which



7 EP 2 503 247 A2 8

have attachment lugs 96 that are substantially perpen-
dicularto the side plates 92 such that when the side plates
94 are attached to the front plate 92 by means of the
attachment lugs 96 the side plates 94 are substantially
perpendicular to the front plate 94. The valve frame 66
also has afloor plate 97 which extends between the side
plates 94. A tongue 98 extends outwardly of a rear edge
of the floor plate 97. The tongue 98 is resiliently biased
in a downward direction and, when the valve assembly
60 is received in the stove 10, engages with a base plate
of the stove to urge the top of the valve frame 66 towards
a plate in which air inlets of the conduits 50, 52 are pro-
vided, to hold the valve frame 66 securely in the correct
position with respect to the air inlets of the conduits 50,
52. The tongue 98 also has a secondary effect of imped-
ing movement of the valve assembly 60 with respect to
the stove 10, but does not prevent removal of the valve
assembly 60 from the stove if sufficient force is applied
to pull the valve assembly 60 out of the stove 10.
[0041] A first pair of mounting holes 100 are provided
in a forward portion of each of the side plates 94 for re-
ceiving a substantially cylindrical bell crank shaft 102.
The first mounting holes 100 of the side plates 94 are
aligned, such that when the bell crank shaft 102 is re-
ceived in the first mounting holes 100 its longitudinal axis
is substantially parallel to the front plate 92 of the valve
frame 66. A second pair of mounting holes 104 are pro-
vided in a rear portion of each of the side plates for re-
ceiving a substantially cylindrical valve shaft 106. The
second holes are aligned such that when the valve shaft
106 is received in the second holes 106 its longitudinal
axis is substantially parallel to the front plate 92 and the
longitudinal axis of the bell crank shaft 102.

[0042] A bell crank 108 is attached to an exterior sur-
face of one end of hollow, generally cylindrical sleeve
110 which is rotatably mounted on the bell crank shaft
102, such that when the bell crank shaft 102 and the
sleeve 110 are installed in the valve frame 60 the bell
crank 108 is positioned adjacent one of the side plates
94 and can rotate about the bell crank shaft 102.
[0043] The bell crank 108 has a generally flat first arm
111 which acts as an engagement portion. A hole or re-
cess is provided in the first arm 111 to retain a distal end
of the push rod 88. One side of a free end of the first arm
111 is attached to the exterior surface of the end of the
sleeve 110. A second arm 112 extends outwardly of the
firstarm 111 in a direction generally perpendicular to the
first arm 111, such that in normal use of the valve as-
sembly 60 the second arm 112 extends towards a rear
of the valve assembly 60. A distal end portion 114 of the
second arm 112 is angled upwardly with respect to the
second arm 112, and a generally cylindrical rod 116 is
mounted on the distal end portion 114 of the second arm
112 extending in a direction generally perpendicular to
the second arm 112 such that a longitudinal axis of the
rod 116 is substantially parallel to those of the bell crank
shaft 102 and the valve shaft 106.

[0044] The first valve closure 68 has first and second
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side plates 118 which are disposed in a substantially par-
allel spaced configuration, being linked together by a top
plate 120. The first and second side plates 118 are each
provided with a notch 122 in a front portion of the first
and second side plates 118, and when the first valve
closure 68 is assembled these notches 122 are aligned
such that the first valve closure 68 can be rotatably
mounted on the valve shaft 106 by receiving the valve
shaft 106 in the aligned notches 122. A valve weight 124
is attached to an underside of the top plate 120 at a po-
sition intermediate the notches 122 and a rear edge 126
of the top plate 120, and the valve gasket 72 is provided
on an upper surface of the top plate 120.

[0045] When the valve assembly 60 is assembled, the
first valve closure 68 is mounted on the valve shaft 106,
and the valve weight 124 causes the valve closure 68 to
rotate in a clockwise direction until the underside of the
top plate 120 abuts against the rod 116. Thus, in normal
operation of the valve assembly the first valve closure 68
is supported by the valve shaft 106 and by the rod 116.
[0046] The operation of the valve assembly 60 will now
be described with reference to Figures 7 to 10 of the
drawings, which are cross-sectional views of the valve
assembly 60 with the valves in different positions corre-
sponding to different airflow settings.

[0047] Figure 7 shows the valve assembly 60 with the
first valve closure 68 in a fully open position. In this po-
sition the valve closure 68 rests on a stop 130 of the valve
assembly 60.

[0048] Rotation of the control knob 26 in an anti-clock-
wise direction causes the control screw 74 to move to-
wards the valve closure 68, which in turn causes the push
rod 88 to extend. The distal end of the push rod 88, which
abuts against the firstarm 111 of the bell crank 108, caus-
es the bell crank 108 to rotate about the bell crank shaft
102. The second arm 112 of the bell crank 108 therefore
rotates in an anti-clockwise direction, as shown by the
arrow 132 of Figure 8, and the magnitude of the rotation
of the second arm 112 is much larger than the magnitude
of the movement of the push rod 88, i.e. the bell crank
108 amplifies the motion of the push rod 88. The rod 116
mounted on the distal end portion of the second arm 112
moves with the second arm 112, and as the underside
of the top plate 120 of the valve closure 68 abuts against
the rod 116, this causes the valve closure 68 to be raised
by pivoting around the valve shaft 106. The position of
the valve weight 124 intermediate the notches 122 and
the rear edge 126 of the top plate 120 ensures that the
rear edge 126 of the top plate 120 is lifted before the front
edge ofthe top plate 120. This has advantageous effects,
which are described below.

[0049] When the rear edge 126 of the top plate 120
comes into contact with the area around the aperture in
the conduit 50, 52 rotation of the valve closure 68 around
the valve shaft 106 is no longer possible, and the valve
closure 68 begins to pivot around the point of contact
between the top plate 120 and the area around the ap-
erture, as indicated by the arrow 134 of Figure 9, lifting
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the front edge of the top plate 120. Further anti-clockwise
motion of the control knob 26 causes this motion to con-
tinue until the valve closure 68 is fully seated and the
valve gasket 72 seals the aperture to close the valve and
prevent airflow through the aperture, as shown in Figure
10.

[0050] The rotation of the control knob is limited by a
first pin 136 which passes through the control screw 74
and interacts with a second pin 138 which extends rear-
wardly of the thread block 76. The first pin 13 acts as a
stop to limit rotation of the control screw 74 in either di-
rection. The length and position of the first and second
pins 136, 138 are selected so that the degree of rotation
permitted by the interacting first and second pins 136,
138 ensures that the valve closure 68 has sufficient travel
to become fully seated (closed) and fully open with suf-
ficient tolerance to accommodate slight variations in
stove dimensions.

Claims

1. A stove comprising a combustion chamber and a
valve assembly for regulating air flow into the com-
bustion chamber, wherein the valve assembly com-
prises a valve closure for closing a valve aperture of
the stove and rotary control means for raising the
valve closure towards the valve aperture and lower-
ing the valve closure away from the valve aperture,
wherein the rotary control means is positioned so as
to be recessed with respect to a fascia of the stove,
the stove further comprising concealing means for
concealing the rotary control means.

2. A stove according to claim 1 wherein a door of the
stove is provided with a cut-out section for accom-
modating the rotary control means.

3. Astove accordingto claim 2 further comprising latch-
ing means for securing the door in its closed position.

4. A stove according to claim 3 wherein the latching
means comprises a rod which is rotatably mounted
in part of the door and which has an engagement
formation that is configured to engage with a com-
plementary receiving formation provided in part of
the stove which is positioned adjacent the rod when
the door is closed.

5. A stove according to claim 4 wherein the latching
means further comprises alever which engages with
the rod and can be moved to cause rotation of the rod.

6. Astove according to claim 5 wherein the lever is free
to rotate through a predetermined angle without en-
gaging with the rod such that during rotation of the
lever through the predetermined angle the rod does
not rotate.
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7.

10.

11.

12.

13.

14.

15.

16.

A stove according to claim 6 wherein the predeter-
mined angle is approximately 60 degrees.

A stove according to claim 5, where dependent upon
claim 2, wherein the concealing means comprises a
panel provided on the lever, which panel is config-
ured to be received in the cut-out section of the door.

A stove according to claim 8 wherein the panel is
provided with latching means for holding the panel
in position and restraining movement of the lever.

A stove according to any one of the preceding claims
wherein the valve assembly comprises a mechanical
linkage which links the rotary control means to the
valve closure.

A stove according to claim 10 wherein the mechan-
ical linkage comprises a control screw which is fixed
to the rotary control means for rotary motion there-
with, the control screw having a free end which abuts
against a free end of a push rod, the push rod having
a free distal end which engages with a first arm of a
pivotally mounted bell crank having a second arm
which acts on the valve closure such that rotation of
the rotary control means causes pivotal motion of
the bell crank and hence movement of the valve clo-
sure.

A stove according to claim 10 wherein the valve clo-
sure is provided with aligned notches in front portions
of side plates of the valve closure by means of which
the valve closure is mounted on a valve shaft such
thatmovement of the bell crank causes pivotal move-
ment of the valve closure around the valve shaft.

A stove according to claim 12 wherein the valve clo-
sure is provided with a weight which is positioned
intermediate the notches and a rear portion of the
valve closure.

A stove according to claim 12 or claim 13 wherein a
rod is mounted on a distal end of the second arm of
the bell crank for engagement with an underside of
a top plate of the valve closure such that if pivotal
motion of the valve closure around the valve shaft is
impeded by contact between the rear portion of the
valve closure and an object, further movement of the
bell crank causes the valve closure to pivot about a
point of contact between the rear portion of the valve
closure and the object.

A stove according to any one of the preceding claims
wherein the valve closure is provided with a valve
gasket.

A stove according to any one of the preceding claims
wherein the valve assembly comprises stop means
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for limiting the extent of rotation of the rotary control
means.

A stove according to claim 16 wherein the stop
means comprises a first pin which projects from a
portion of the valve assembly for engagement with
a second pin which is associated with the rotary con-
trol means.

A stove according to any one of the preceding claims
wherein the valve assembly is provided with a resil-
ient tongue for biasing the valve assembly towards
a position in which the valve closure is correctly po-
sitioned with respect to valve apertures of the stove.

A stove according to any one of the preceding claims
wherein the valve assembly is provided as a remov-
able cartridge.

A valve assembly for a stove, the valve assembly
comprising a valve closure for closing a valve aper-
ture of the stove and rotary control means for raising
the valve closure towards the valve aperture and low-
ering the valve closure away from the valve aperture.

A valve assembly according to claim 20 further com-
prising the features of any one of claims 10 to 19.
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