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FIGURE 2

(57) Abstract: The mvention consists in a cover for a chimney, the cover comprising: a housing adapted to surround at least an
upper end of a chimney, the housing having an expansion area for receiving emissions from the upper end of the chimney; a dif-
fuser for diffusing the emissions from the upper end of the chimney into the expansion area; at least one air inlet for mtroducing
& air mto the expansion chamber; at least one outlet for enabling air or emissions to be exhausted tfrom the expansion chamber;
wherein the housing 1s adapted such that emissions exiting the upper end of the chimney are.diffused and expanded mto the ex-
pansion chamber and a reduced pressure is created within the housing for drawing emissions from the upper end of the chimney
into the expansion chamber.
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COVER FOR A CHIMNEY

FIELD OF THE INVENTION

This invention relates to a cover for a chimney.

BACKGROUND

5 Chimneys ate used to vent flue gases and other emissions from fireplaces, futnaces, and low ot
high combustion chamber burners to the external environment. If thete is enough wind, the flue
gases and other emissions are blown away and diluted, and air pollution levels do not get too
high. Howevet, duting still winter nights, there is often a temperatute inversion. A temperatute

inversion traps smoke close to the ground causing higher levels of air pollution.

10 Many conventional low ot high combustion chamber burners, fireplaces, furnaces, and wood

butnets do not burn fuel efficiently or completely. The unburnt emissions add to the amount of

emissions from the chimney flue and contribute to air pollution.

A problem with many existing chimneys is that atmospheric pressure resists the flow of flue
gases and emissions from the fireplace through to the upper énd of the chimney. The

15 atmosphetic pressure typically creates a resistance ptessure of about 14 psi within the chimney
thue. This resistance can be increased by wind pressute and/ot low atmospheric pressute. Wind
creates a backpressure within the chimney flue. This backpressure can cause flue gases and

emissions to escape from the fireplace into the room, for example when the door of 2 wood

burner 1s opened.

20 The resistance can also cause carbon to be deposited inside the chimney flue. The carbon
deposits create additional resistance against the flow of flue gases and emissions through the

chimney flue. In addition, the carbon absotbs water, fot example overnight, which adds to the

amount of emissions from the chimney flue.

A vatiety of chimney covers or cowls are available for use with existing chimneys. In a typical
25 cowl, the flue gases and emissions are forced to change direction within the cowl befote they are

emitted to the external environment. Changing direction adds to the resistance of the exhaust

gases 1n the chimney flue.
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The resistance provided by the downdraft, carbon deposits, and the cowl reduces the efficiency

of the fireplace and chimney and increases the amount of unburnt emissions from the chimney
flue.

It is an object of at least preferred embodiments of the present invention to provide a cover for a
chimney to cteate a reduced pressute in a chimney flue and thereby reduce emissions from the

chimney flue, or to at least provide the public with a useful alternative.
SUMMARY OF THE INVENTION

The term “comprising” as used in this specification means “consisting at least in part of’; that is
to say when interpreting statements in this specification which include “comprising”, the features
prefaced by this term in each statement all need to be present but other features can also be
present. Related terms such as “comprise” and “comprised” are to be interpreted in a similar

maniner.

In a first aspect, the invention broadly consists in a cover for a chimney, the cover comprising:

a housing adapted to sutround at least an upper end of a chimney, the housing having an
expansion area for receiving emissions from the upper end of the chimney;

a ditfuser for diffusing the emissions from the upper end of the chimney into the
expansion area; |

at least one air mlet for introducing air into the expansion chamber;

at least one outlet for enabling air or emissions to be exhausted from the expansion

chambet;

wherein the housing is adapted such that emissions exiting the uppet end of the chimney
are diffused and expanded into the expansion chamber and a reduced pressure is created within
the housing for drawing emissions from the upper end of the chimney into the expansion

chamber.

The emissions may be flue gases from a low ot high combustion chamber burner, fireplace,

furnace, or wood burner. The emissions may also contain uncombusted combustible material.

Preferably, the housing is adapted such that the reduced pressure within the housing draws air

from the at least one air inlet into the expansion chambet.

Preferably, the diffuser comptises a diffuser cone.
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Preferably, the housing 1s attachable to a roof of a building. The housing preferably surrounds
the pordon of the chimney from the roof to the upper end of the chimney.

Preferably, the expansion area extends upwardly from the upper end of the chimney. The

expansion atea suitably has a greater cross section than the cross section of the existing chimney.

Preferably, the at least one air inlet is defined by one or mote internal sutfaces of the housing.
Alternatively, the at least one air inlet may be a conduit ot pipe for introducing air into the
expansion chamber. In a preferred embodiment, the cover comprises four air inlets for

introducing air into the expansion chambet.

Preferably, the housing is formed as a sleeve having a lower end and an upper end. Preferably,
the cover further comptises a grill extending over the uppet end of the sleeve. The grill

preferably provides a backpressure to the expansion area. The gtill is preferably a generally

planar component with a plurality of apertures. In a preferred embodiment, the apertures are
formed towards the edges of the plate with a central portion of the plate being solid free of

apertures.

Preferably, the housing has a substantially tetragonal cross section with four walls and fout
cotnets. Mote preferably, the housing has a substantially squate cross section. In a preferted

embodiment, the four inlets are defined by the four corners of the sleeve.

The existing chimney preferably has a substantially citculat ctoss section. The housing is
preferably sized such that each of the four walls engages against, ot are positioned in close

proximity to, the existing chimney when the cover is installed on the existing chimney.

In accordance with a second aspect of the present invention, there is provided the combination

ot a cover for a chimney as outlined above and a chimney.

Preferably, the housing surrounds the portion of the chimney from the roof to the upper end of
the chimney.

Preferably, the expansion area has a greater cross section than the cross section of the existing

chimney.

The cover for a chimney may have been retrofitted to the chimney. Alternatively, the cover may

be integral with the chimney.
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The second aspect may include one or more of the features of the first aspect.

To those skilled in the art to which the invention relates, many changes in construction and
widely differing embodiments and applications of the invention will suggest themselves without
departing from the scope of the invention as defined in the appended claims. The disclosutes
and the desctiptions herein ate purely illustrative and are not intended to be in any sense limiting.
Whete specific integets are mentioned herein which have known equivalents in the art to which
this invention relates, such known equivalents are deemed to be incorporated herein as if

individually set forth.

As used herein the term “(s)”” following a noun means the plutal and/or singular form of that

floufl.
As used herein the term “and/ot” means “and” or “or”, or where the context allows both.

The invention consists in the foregoing and also envisages constructions of which the following

gives examples only.
BRIEF DESCRIPTION OF THE DRAWINGS

The ptresent invention will now be described with reference to the accompanying drawings in

which:

Figure 1 1s a top view of a first preferred embodiment cover for a chimney installed on an

existing chimney on a building;

Figure 2 1s a side view of the first preferred embodiment cover for a chimney of Figure 1 witha

cutaway section showing the interior of the cover and the existing chimney;

Figure 3 1s a top view of a second preferred embodiment cover for a chimney installed on an

existing chimney on a building; and

Figure 4 1s a side view of the second preferred embodiment cover for a chimney of Figure 4 with

a cutaway section showing the interior of the cover and the existing chimney.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT

Reterting to Figures 1 and 2, a first preferred embodiment cover 1 is shown installed on an

existing chimney 101. The chimney may be a chimney for a low ot high combustion chambet
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butners, fireplace, furnace, or wood burner. The existing chimney has a casing 103, a cover 105,
and a flue 107. The existing casing typically has a flexible flashing 109 for confiecting the casing
to a roof of a building. Each of the casing 103, the cover 105, and the flue 107 has 2

substantially circulat ctoss section.

Ihe cover 1 has a housing 3 that surrounds the uppet end of the existing chimney 101. When
installed on an existing chimney, the cover 1 is attached at or near the bottom of the existing
chimney and extends upwards to sutround the uppet end of the existing chimney. The covet 1

is attached to the existing chimney by four brackets 5.

The housing 3 has an expansion area 7 for receiving emissions from the upper end of the
existing chimney 101. When the cover 1 is installed on the chimney, the expansion area 7
extends upwatdly from the upper end of the chimney. The ctoss section of the expansion atea 7

is greater than the cross section of the existing chimney flue 107.

With reference to Figures 1 and 2, the housing 3 has four side walls 6 and four cotnets 8. The
housing 3 has a substantially square transvetse ctoss section and is substantially rectangular when

viewed from the side. 'The housing is sized such that each of the four walls engages against, ot

are positioned in close proximity to, the existing chimney when the cover is installed on the

existing chimney. It will be appreciated that the dimensions of the housing may be chosen o

designed depending on the dimensions of the existing chimney. With reference to Figute 2, four
arways 9 ate formed in the corners of the housing 3 between the housing and the outer surface
of the casing 103, the cover 105, and the flue 107 of the existing chimney. The arrways 9 extend
from the lower portion of the housing up to the expansion area 7 and introduce fresh air from

outside the cover to the expansion area.

With reference to Figure 2, the cover 1 also has a gxill 11 covering the outlet. The grill has a
plurality of apertures 13 in each corner. The gtill 11 inhibits rain water, dirt, birds or other sn;a]l
anitmals from entering the cover 1 and the existing chimney flue 107. The gtill 11 also preferably
provides a backpressute to the expansion area 7. The apertures 13 are formed towards the edges
of the gtill with the central portion of the plate being free of apertures. In one embodiment, the
total atea of the apertures is about 2.5 times the area of the existing flue 107. However, it will be
appreclated that the ratio may be altered. It will be appreciated that the dimensions of the

apertures may be chosen or designed depending on the dimensions ot area of the existing flue.

For example, for use on a larger chimney, the apertures of the grill will be larger.
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The cover also has a diffuser cone 15. When installed, the diffuser cone 15 is positioned above

the upper end of the existing chimney flue 107 and above the expansion area 7. The diffuser
cone 15 1s attached to the grill 11 and extends from the grill towards the expansion area. The
diffuset cone 15 pteferably has a rain flashing 17. The tain flashing is an annular component
having an angled side wall. The side wall extends downwardly and outwardly from the cone

towards the expansion chambet.

The housing 3 is preferably formed by bending stainless steel into the required shape.
Accordingly, the housing will have radiused cotners 8. The housing shown in the drawings is for
use on a generally flat roof. Accordingly, the housing has a generally horizontal lower edge 21.
Alternatively, the chimney cover may be used on a toof having an angled or curved profile. The

lower edge of the housing may be shaped to cotrespond to the profile of the roof.

The gtill 11 is formed from sheet metal. The apertures are preferably punched ot cut into the

sheet material duting manufacturing. Alternatively, the gtill 11 may be a cast or forged

components and the apertures may be formed as part of the casting process.

The components of the cover are preferably formed as separate components and then welded

together. Alternatively, some of the components may be integrally formed with each other. For

example, the gtill may be integrally formed with the housing.

In the preferred embodiments, each of the components of the chimney cover 1 is formed from
stainless steel. Alternatively, the components may be formed from any other suitable metal such
as mild steel ot an Aluminium alloy, for example. The components may be galvanised or painted

to inhibit corrosion or for aesthetic putrposes.

The flow of exhaust gases and other emissions from the upper end of the chimney through the
cover and out to the external environment as shown by the atrows in Figure 2. The emissions
will contain flue gases and uncombusted combustible material. The exhaust gases and other
emissions from the existing chimney will be emitted from the upper end of the chimney. As the

emissions leave the existing chimney, they will strike the diffuser cone 15 and be diffused into

the expansion chamber 7. The angle of the diffuser cone causes emissions from the existing

chimney to deflect at about 90 degrees from the original direction of travel.

The exhaust gases will expand and diffuse in the expansion chamber 7. It is understood that as
the gases expand in the expansion chamber, they will reduce in pressure. The reduced pressure

that 1s created in the housing will draw or pull fresh air from the airways 9 into the expansion




10

15

20

25

30

CA 02726676 2010-12-02
WO 2010/008303 PCT/NZ2009/000143

chamber. The reduced pressure in the housing will also draw or pull more exhaust gases and
emissions from the existing flue 107 into the combustion area. The operation of the chimney

cover 1s selt~regulating and will draw or pull in additional air from the airways 9 as air is required.

The reduced pressure in the housing is lower than the pressure at the lowet end of the flue. The

reduced pressute is also lower than the atmosphetic pressure outside the housing.

Combustion may occut in the expansion chamber 7 when the temperature in the expansion

chambert reaches an ignition tempetature of the uncombusted emissions and when fresh air is
supplied to the combustion area. Additionally or alternatively, combustion may occur above the
gtill. Catbon has an ignition temperature of about 400°C. Accordingly, the uncombusted
carbon contained in the emissions will combust when the temperature is at or above about
400°C, for example. Preferably, the emissions are at or above ignition temperature in the
existing flue 107. When the fresh air is drawn in from the lower corners of the housing 9, the

uncombusted emissions will combust.

A vortex or circular motion is created in the expansion chamber 7 as the exhaust gases and
emissions ate drawn or pulled through the flue of the existing chimney flue 107. The vortex
creates voids ot areas of reduced pressure above the grill. The voids are created above the
cotnets of the housing. The voids create a small back pressure that draws or pulls external air
above the gtill 11 into the expansion chamber and acts against the exhaust gases leaving the
expansion chamber. It has been noticed that in use, the corners of the orill are cooler than other
patts of the housing. The external air being drawn or pulled into the expansion chamber is
indicated by arrows labelled B in Figure 2. The external air mixes with the exhaust gases and
emissions within the expansion chamber 7. The back pressure compresses the exhaust gases

and emissions in the expansion chamber. The back ptessute keeps the exhaust gases and

emissions in the expansion chamber for at least a sufficient time for any uncombusted emissions
to combust befote they are exhausted from the expansion chamber through the grill 11. The
exhaust gases and emissions will be expelled from the cover through the grill. The emissions will
leave the gtill 1 an upwards and circular direction because of the vortex formed in the expansion

chamber 7.

It 1s believed that when the covet is earthed, the cover reduces the emissions further compared
to when the covert is not earthed. The cover can be earthed when the cover is used on a
concrete chimney, a brick chimney, a chimney with metal flashing, in combination with a wet

back, or when thete is a water pipe running through the roof, for example. Tt is thought that the

s~
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rapid butn of the emissions gives the emissions an electrostatic charge and the grill repels the

charged emissions which may be butnt after they pass through the grill.

Refetring to Figures 3 and 4, a second preferted embodiment cover 1 is shown installed on an
existing chimney 101. Unless described below, the features and operation should be considered

to be the same as those desctibed above for the first embodiment. Like numbets are used to

indicated like parts with the addition of 200.

The second embodiment differs from the first embodiment in that the diffuser cone 215 is not
attached to the grill 211. In the second prefetred embodiment, the diffuser cone 215 is attached
to the existing chimney flue by a support structute 231. In the preferred embodiment shown,
the support structure 231 comptises arms 233 that suppott the cone above the upper end of the

chimney. Alternatively, the suppott structute may comprise members that connect the cone to

the housing or the grill, for example.

' The second embodiment also differs from the first embodiment in that the grill is formed from a

sheet of mesh, rather than from a sheet of material with punched or cut holes.

When the fitst or second preferred embodiment cover 1 is used with a chimney, the pressure

within the existing chimney flue will be reduced. The amount of uncombusted emissions will
also be reduced compated to a chimney without the cover. Using the first or second preferred
embodiment cover on a chimney increases the efficiency of a fireplace and chimney. Less wood
1s needed using the cover on a chimney compared to a chimney without the cover. In addition,

the preferred embodiment cover reduces emissions within about 6 minutes from when the fire is

started.

When the first or second preferred embodiment cover 1 is used with a chimney, the improved

etficiency means that a wetback hot water system may be connected to the chimney.

Preferred embodiments of the invention have been desctibed by way of example only and

modifications may be made thereto without departing from the scope of the invention.

For example, the preferted embodiment described is a cover for pre existing chimneys that can

be retrofitted to existing chimneys. However, the cover may be formed as part of a chimney
before it is installed on a building,.
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In the preferred embodiments desctibed, the cover has a substantially square cross section.

Altetnatively, the cover may have any other suitable cross section, such as rectangular or

substantially circular, for example.

In the prefetred embodiments desctibed, the airways are; formed in the corners of the housing.

5  Altetnatively, the airways may be pre-formed in the cover. For example, the cover may be

provided with ducts or pipes to introduce ait to the expansion chamber.

- The cover may be used with existing chimney flues that are not circular in cross section. For

example, the cover may be used with an existing chimney flue that has a square or rectangular

Cross secton.

10 It will be appreciated that the dimensions of the covet, including the housing and the grill

apertures may be chosen ot designed depending on the dimensions ot area of the existing flue.



02/8/2016

CA 02726676 2016-02-08
03:37 PM

WHAT WE CLAIM IS:

1. A covcer for a chimncey, the cover comprising:

a housing adapted to surround at least an upper end of a chimney, the housing
having an ¢xpanston arca for recerving emissions from the upper end of the chimney;

a erill extending over an upper end of the housing, the grill 1s adapted to
provide a backpressure to the expansion area; '

a diffuser for diffusing the emissions from the upper end of the chimney into
the expansion area;

at least one air inlet for introducing air into the expansion area;

at least one outlet for enabling air or emissions to be exhausted from the
CXPANSION ATEd;

wherein the housing 1s adalﬁtcd such that emissions exiting the upper end of
the chimney are diffused and expanded into the expansion area and a reduced pressure
1s created within the housing for drawing emissions from the upper end of the

chimney into the expansion area.

2. The cover as claimed in claim 1, wherein the housing 1s adapted such that the reduccd

pressure within the housing draws air from the at least one air inlet into the expanston area.

3. Ihe cover as claimed 1n claim 1 or claim 2, wherein the dittuser comprises a diffuser
cone.
4. The cover as claimed 1in any one of claims 1 to 3, wherein the housing 1s attachable to

a oot of a building.

5. The cover as claimed in any one of claims 1 to 4, wherein the expansion area 1s

adapted to extend upwardly from the upper end of the chimney.

0. The cover as claimed in any one of claims 1 to 5, wherein the at least one ar inlet 1s

defined by one or more internal surfaces of the housing.

7. The cover as claimed mn any one of claims 1 to 5, wherein the at least one air inlet 1s a

conduit or pipc for introducing air into the expansion arca.

10
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8. The cover as claimed in any one of claims 1 to 7, wherein the housing 1s formed as a

sleeve having a lower end and the upper end.

9. The cover as claimed m any onc of claims 1 to 8, wheremn the grill 1s a gencrally

planar component with a plurality of apertures.

10. The cover as claimed 1n claim 9, wherein the aperturcs arc formed towards edges of a

plate with a central portion of the plate being solid and free of apertures.

11.  The cover as claimed m any one of claims 1 to 10, wherein the housing has a

substantially tetragonal cross section with four walls and four comers.

12.  The cover as claimed in claim 11, wherein the chimney has a substantially, circular
cross section and the housing 1s sized such that each of the four walls engages against, or are
positioned 1n close proximity to, an existing chmmney when the cover 1s installed on the

existing chimney.

13.  The cover as claimed in claim 1 further comprising a rain flashing extending from the
orill, the rain flashing including an annular component having an angled side wall which

extends downwardly and outwardly from the grill towards the expansion arca.

14.  The cover as claimed in claim 3, the diuffuser cone extends downwardly and

converging from a rain flashing towards the expanston area.

15.  The cover as claimed in claim 11, wherein the housing being sized such that cach of

the four walls are adjacent to the chimney defining airways with the four corners between the
housing and the chimney, the airways extending {rom a lower portion of the housing up to the
cxpansion area, the airways being in communication with the air inlet to introduce the ar

from outside the cover to the expansion area.

16.  The cover as claimed 1n any one of claims 1 to 15, further comprises:

a casing received in the housing and surrounding a portion of the chimney

featuring the upper end;

11
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a casing cover received in the housing and over the upper end, the casing
cover having a diameter greater than a diameter of the casing; and
a flue extending from the casing cover into the expansion arca, the fluc having

a diameter less than the diameter of the casing.
17.  The cover as claimed in claim 16, wherein the casing cover has a converging conical
configuration extending away from the casing toward the upper end of the housing, the flue

extends from a converged open cnd of the casing cover.

18. A combination of a cover for a chimney as claimed in any one of claims 1 to 17

together with a chimney.

19.  Thc combination as claimed in claim 18, wherein the housing surrounds a portion of

the chimney from a roof to the upper end of the chimney.

20.  The combination as claimed in claim 18 or 19, wheremn the expansion arca has a

greater cross section than a cross section of the existing chimney.
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