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ABSTRACT 

Disclosed herein is an improved wood burning stove 
having a combustion chamber and a flue for removing 
exhaust from the chamber wherein the improvement 
comprises the addition of a catalytic converter means 
for oxidizing oxidizable species in the exhaust. In one 
embodiment, the catalytic converter means is situated in 
a flue immediately adjacent the combustion chamber. In 
another embodiment, the catalytic converter means is 
situated in the combustion chamber itself. In addition 
the nature and structure of a catalytic converter means 
have been determined for marginal acceptable and opti 
mum performance with adequate pressure drop there 
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1. 

WOOD BURNING STOVE 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions made 
by reissue. 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This is a continuation-in-part of application Ser. No. 
173,155 filed Jul. 28, 1980. 
Copending application Ser. No. 136,687 filed Apr. 2, 

1980 by P. S. Albertsen (which is now assigned to the 
assignee of the present invention) discloses a bypass 
damper system for minimizing back pressure during 
loading of a wood burning stove employing a catalytic 
converter and self-cleaning glass windows in the con 
bustion chamber access door(s) of such stove. 
The copending application Ser. No. 173,156, filed 

July 28, 1980, of Allaire and Van Dewoestine (which is 
assigned to the assignee of the present invention) dis 
closes one mounting means for a catalytic converter in 
a wood burning stove which minimizes back pressure 
during loading. 
The copending application Ser. No. 173,157, filed 

July 28, 1980, of Allaire et al. (which is assigned to the 
assignee of the present invention) discloses another 
mounting arrangement for a catalytic converter means 
in a wood burning stove which minimizes back pressure 
during loading. 

BACKGROUND OF THE INVENTION 

This invention relates, in general, to an improvement 
in wood burning stoves and, in particular, it relates to a 
method and apparatus for increasing the efficiency and 
safety of wood burning stoves. 
Due to the relative scarcity and high cost of petro 

leum products, wood burning stoves have been increas 
ingly employed for home heating and other purposes. A 
reasonably air tight wood burning stove is far more 
efficient than a home fireplace, which may result, in 
fact, in a net energy loss. However, wood burning 
stoves presently being utilized suffer from three signifi 
cant drawbacks. First, wood burning stoves represent a 
severe fire hazard since the wood fuel therefore con 
tains volatile substances which are normally not oxi 
dized during combustion. These volatiles will burn if 
mixed with air at temperatures in excess of 590 C. 
However, the typical wood burning stove operates 
within a temperature range of between 230' and 370° C. 
At these temperatures, these volatile substances, known 
generally as cresote, remain unoxidized and tend to 
adhere to the flue pipes and are a cause of not infrequent 
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chimney fires. Secondly, the incomplete combustion of 55 
the carbonaceous fuel in wood burning stoves leaves the 
unoxidized residue as a pollutant and an environmental 
hazard which is discharged to the atmosphere. Third, 
the unoxidized residue represents a loss of overall com 
bustion efficiency. While claims have been made to 
efficiencies greater than 65% in some wood burning 
stoves, independent testing laboratories have deter 
mined that the combustion efficiency of typical wood 
burning stoves lies in the range of between 50 and 65%. 
One possible solution to the aforementioned problems is 
to increase the combustion temperature of the typical 
wood burning stove by providing additional air into the 
combustion chamber so as to create temperatures high 

65 

2 
enough to bring about complete combustion. Variations 
on this technique date back to the 18th century with the 
Franklin stove, wherein the volatiles are mixed with 
additional air in the combustion chamber in order that 
temperatures high enough to bring about complete 
combustion may be obtained. These efforts have only 
been partially successful. 

OBJECTS OF THE INVENTION 

It is an object of the present invention to provide an 
improved wood burning stove having increased safety 
resulting from the decreased possibility of chimney 
fires, 

It is a further object of the present invention to pro 
vide an improved wood burning stove in which the 
unoxidized carbonaceous pollutants are minimized. 

It is a still further object of the present invention to 
provide an improved wood burning stove having an 
increased fuel efficiency. 

SUMMARY OF THE INVENTION 

These and other objects of the present invention are 
achieved by the modification of a wood burning stove 
to include a particular catalytic converter means which 
reduces the reaction temperature sufficiently to remove 
the volatile smoke-producing substances at the ordinary 
operating temperatures of the stove from the exhaust or 
flue gases emanating from the combustion of wood or 
similar solid fuel in the stove. In accordance with the 
present invention, the catalytic converter means is lo 
cated either in the combustion chamber of the wood 
burning stove or in the flue extending therefrom but in 
either case at a location wherein operating temperature 
is sufficiently high to sustain the catalytic oxidation, 
effected by the converter, of the volatiles contained in 
wood fuels. 

In the preferred embodiment of the present invention, 
the catalytic converter means is situated in the flue 
emanating from a wood burning stove either as close as 
possible to or even partially within the combustion 
chamber of the stove, 

In another embodiment of the present invention, a 
wood burning stove is provided with a primary com 
bustion chamber and a secondary heat exchange cham 
ber and with a communicating passageway therebe 
tween. A catalytic converter means is situated in the 
passageway. 

In still another embodiment of the present invention, 
the catalytic converter means is integral with or applied 
directly to the walls of the combustion chamber of the 
wood burning stove. 
The particular catalytic converter means in the pres 

ent invention comprises a honeycomb structure or cel 
lular monolith having a plurality of mutually parallel 
catalytic cells, each having a length or flow-through 
axis oriented in the direction of the flow of the exhaust 
in or from the combustion chamber. However, it has 
been found that the nature and structure of the catalytic 
monolith, that is the cell density, length, inside cell 
dimension and volume, thereof, are critical. For exam 
ple, in typical automotive applications, it has been found 
that catalytic converters having a cell density (in a 
plane perpendicular to to the axial direction of cells) of 
at least about 200 cells per square inch are desirable. 
However, in wood burning stoves, it has been found 
that catalytic cell densities of this magnitude may cause 



Re. 33,077 
3 

severe plugging and excessive back pressure, resulting 
in insufficient draft to operate the stove. 

In wood burning stoves, it has been found that the 
external volume of the catalytic converter means has a 
marked effect on catalytic performance in relation to 5 
the volume of the firebox or primary combustion cham 
ber of the stove (and correspondingly to the volume of 
wood or similar solid fuel burning therein and to the 
directly related rate of producing combustible gases by 
such burning). Specifically, it has been found that, for at 
least satisfactory performance in the smaller commer 
cial stoves (e.g. with firebox volumes of about 1.5 to 2 
cubic feet or so), the volume, V (in cubic inches), of the 
catalytic converter means (i.e. honeycomb structure), 
when expressed as a function of the cell density, N (in 
cells per square inch of transverse cross-section) of the 
honeycomb structure in a direction perpendicular to 
exhaust flow passages through the cells, should be at 
least: 

1O 

15 

400.34 
N - 0.013. 

For larger commercial stoves with firebox volumes of 25 
about 5 or so cubic feet, it has been found that perfor 
mance provided by the cellular catalytic converter 
means is: 

(l) marginally adequate where its volume is at least 
3O 

3333.33 1537.50 
Ws - - - -- N - 14.17; 

(2) generally acceptable where its volume is at least 35 

4458.33 95.5 
W = - -- + - v- + 3.83; 

and 40 
(3) optimum where its volume is at least: 

- 6720.23 2554.85 
W = - -- + -w- + 4.84. 

45 
Additionally, it has been found that for optimum 

pressure drop in a wood burning stove, the catalytic 
converter means employed should have a predeter 
mined ratio of its length, L. (in inches) to its density, N 
(in cells per square inch), volume, V (in cubic inches), 
and inside cell dimension, X (expressed in inches). Spe 
cifically, it has been found that: 

50 

< 5 55 

Still more specifically, it has been found that a cata 
lytic converter means with a volume of 150 in., a cell 
density of 16 cells/in, a length of 6 in. and an inside cell 
dimension of 0.21 in. is particularly preferred as to both 
its catalytic performance and the pressure drop there 
aCOSS 

Generally, the catalytic converter means of this in 
vention should have a cell density substantially less than 
200 cells/square inch and desirably in the range of about 
9-50 cells/square inch, or even up to 100 cells/square 
inch. 

65 

4. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross-sectional schematic view of a wood 
burning stove employing a catalytic converter means in 
accordance with one embodiment of the present inven 
tion; 
FIG. 2 is a detailed view of the mounting arrange 

ment of the catalytic converter means shown in FIG. 1 
in a first position; 

FIG. 3 is a detailed view of the catalytic converter 
means shown in FIG. 2, but rotated 90'; 

FIG. 4A is an elevational view of a flue for a wood 
burning stove having alternative mounting arrangement 
for a catalytic converter means, than that shown in 
FIGS. 2-3; 

FIG. 4B is an elevational view of a catalytic con 
verter means and mounting bracket therefor for use 
with the flue of FIG. 4A; 

FIG. 4C is a top view of the converter means and 
mounting bracket shown in FIG. 4B; 

FIG. 5 is a detailed schematic view of an alternative 
embodiment of the mounting arrangement shown in 
FIGS. 2-3; 

FIG. 6 is a sectional schematic view of a wood burn 
ing stove employing a catalytic converter means 
mounted in accordance with another embodiment of 
the present invention; 

FIG. 7 is a cross-sectional schematic view of a wood 
burning stove employing a catalytic converter means 
mounted in accordance with a third embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring now to FIG. 1 a cross-sectional view of a 
typical wood burning stove modified in accordance 
with one embodiment of the present invention will be 
described. A wood burning stove is shown generally at 
10. The wood burning stove 10 includes a firebox or 
primary combustion chamber 12 situated above an ash 
pan 14 and separated therefrom by means of a gate 15. 
Access to the primary combustion chamber 12 for load 
ing wood or similar solid fuel therein is by means of an 
entrance door or hatch covering an opening in a side 
(front) wall of the chamber, which is shown generally at 
16. Suitable insulation 18 may surround the combustion 
chamber 12 including the interior surface of the hatch 
or door 16, although such insulation is not a require 
ment. A flue 20 communicates with the combustion 
chamber 12 by means of an exit port 22. A primary air 
inlet port 17 provides a source of oxygen for combus 
tion within the primary combustion chamber 12. Wood 
or similar solid fuel is combusted in the primary com 
bustion chamber 12 and exhaust gases emanating there 
from pass through exit port 22 to the flue20 and from 
there to the outside environment. In accordance with 
one aspect of the present invention, a cellular catalytic 
converter means 24 is situated internal to the flue 20 
immediately adjacent to the exit port 22 from the com 
bustion chamber 12. In accordance with this aspect of 
the present invention, the catalytic converter means 24 
is situated as close as possible to the combustion cham 
ber 12, even extending in part into the combustion 
chamber 12 if the configuration of the exit port 22 per 
mits such an installation. In any event, at most, the 
catalytic converter means 24 is situated at a position in 
the flue where converter inlet temperature are above 
200 C. Generally, this position is no greater than 6 
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inches from the combustion chamber. The aforemen 
tioned insulation 18 is provided to ensure that at least 
some of the heat liberated from fuel being combusted in 
the combustion chamber 12 is utilized to heat the ex 
haust in the flue 20 sufficiently to cause light off of the 
converter 24 rather than being transferred through the 
walls of the wood burning stove 10. 
The cellular catalytic converter means 24 is a ceramic 

honeycomb structure having a plurality of mutually 
parallel cells extending therethrough with a catalytic 
substance being applied to the walls thereof. Such cata 
lytic converter means, corrugating the coated carrier, 
subsequently firing the ceramic and thereafter applying 
a catalyst thereto as set forth in U.S. Pat. No. 3,112, 184 
Hollenbach. Alternatively, the catalytic converter 
means may be formed by extrusion from a suitable die 
means as taught in U.S. Pat. No. 3,790,654-Bagley. 

Since the catalytic converter means 24 may operate at 
temperatures of between 700' to 900' C. and since inter 
nal temperatures of the converter means 24 may at times 
reach 1100 C., it is desirable that the flue20 have insu 
lation (not shown) surrounding the same in the vicinity 
of the catalytic converter means 24. 

Alternatively, as shown in FIG. 5, it is desirable to 
provide the flue20 with a shielding means comprising a 
first generally cylindrically shaped baffle 26 surround 
ing an internal cylindrical baffle 28. Cool air enters the 
space between the first baffle 26 and the second baffle 
28 and passes in the vicinity of the catalytic converter 
means 24 and then exits in the space between the second 
baffle 28 and the flue20. Such an installation not only 
shields the high temperatures of the catalytic converter 
means 24 from persons in the vicinity thereof, but also 
provides an additional source of heat transfer to the 
space being heated by the wood burning stove 10, thus 
increasing the combustion efficiency of the stove. 
The mounting of the catalytic converter 24 within the 

flue 20 may be accomplished by situating the catalytic 
converter means 24 in a metal ring 30 which preferably 
is formed from stainless steel. At the time the stove is 
loaded with new or additional fuel, and the door 16 is 
opened, increased air flow into its combustion chamber 
12 occurs and the presence of catalytic converter means 
24 may cause an excess back pressure causing smoke to 

5 
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45 
improperly exhaust. In such an instance, it is necessary 
that the oxidation products bypass the catalytic con 
Vertet means. 

Accordingly, in the embodiment shown in FIG. 1, it 
is desirable to mount the catalytic converter means 24 
for rotation as shown specifically in FIGS. 2 and 3. 
There it will be seen that a handle 32 is provided which 
projects from the flue20. The handle 32 is connected to 
the mounting plate 30 which supports the catalytic 
converter means 24. The mounting plate 30 is rotatably 
mounted within the flue by means of bushings 34 and 
36. Rotation of the handle 32 causes rotation of the 
mounting plate 30 and ultimately of the catalytic con 
verter means 24 so as to permit combustion gases to pass 
through the flue 20 without passing through the cata 
lytic converter means 24 during those periods when 
excess back pressure may be encountered such as when 
the door 16 is open. As shown in FIGS. 1-3 in order to 
accommodate converters of different thickness or cell 
length, the area 31 in the flue 20 in which rotation oc 
curs has a larger cross-sectional area than the remainder 
of the flue20. Without such an arrangement, the con 
verter means 24 would not have sufficient clearance for 

50 

55 
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6 
rotation within the flue20 unless its cross-sectional area 
were less than that of the flue. 

Referring now to FIGS. 4A-4C, another mounting 
arrangement from that shown in FIGS. 2 and 3 will be 
described. Specifically, with respect to FIG. 4A, a por 
tion of a flue20 is shown having an opening 62 therein. 
The opening 62 extends at least 180' about the periph 
ery of the flue. Parallel tracks 64 on the internal surface 
of the flue20 are provided. 
As shown in FIG. 4B, a catalytic converter means 24 

is provided having annular mounting brackets 66 on the 
top and bottom surfaces thereof, the brackets 66 prefer 
ably being formed from stainless steel. The brackets 66 
are spaced so as to mate with tracks 64 such that the 
catalytic converter means 24 may be slidably engaged 
within the flue 20. The brackets 66 are joined to a 
shielding means 68 having a suitable handle 70, such 
that the catalytic converter means 24 may be selectively 
placed in the flue 20, with the shield 68 providing a 
closure to the opening 62. The converter means 24 may 
also be at least partially removed from the flue20 when 
new or additional fuel is added to the combustion cham 
ber 12, thus eliminating excess back pressure. An addi 
tional shielding means similar to that shown at 68 may 
also be provided which is not associated with a catalytic 
converter means for closing opening 62 when new or 
additional fuel is added to the combustion chamber so 
that smoke does not exit from this opening. 
The provision of a catalytic converter means 24 on a 

movable mount such as that shown in FIGS. 2, 3 and 
4A-4C is described and claimed in the aforementioned 
application of Allaire and Van Dewoestine, Ser. No. 
173,156. 

Referring now to FIG. 6, still another embodiment of 
the present invention is disclosed wherein like numerals 
are utilized to describe features common to the embodi 
ment shown in FIGS. 1-3. In the embodiment shown in 
FIG. 6, a wood burning stove 10 is shown having a 
primary combustion chamber 12 with an ash pan 14. A 
grate 15 provides a support for the location of wood 
fuel to be combusted within the primary combustion 
chamber 12. Wood fuel is introduced within the pri 
mary combustion chamber 12 by means of a door or 
hatch 16. Insulation 18 may be situated within the inte 
rior of the combustion chamber 12. Moreover, in accor 
dance with the embodiment shown in FIG. 6, a cata 
lytic converter means 24 is provided which is located 
within the primary combustion chamber. The insulation 
18 is provided to ensure that some of the heat liberated 
in the combustion chamber 12 is utilized for light off of 
the catalytic converter means 24. The catalytic con 
verter means 24 is retained within a bracket 38, prefera 
bly made from stainless steel. Combustion products 
from the primary combustion chamber 12 exit there 
from by passing through the catalytic converter means 
24 and thereafter exiting by means of the flue 20 to 
external environment. 

In accordance with aforementioned application of 
Allaire, et al., Ser. No. 173,157, in the embodiment 
shown in FIG. 6, a bypass passageway 40 is provided 
which communicates with the interior of the combus 
tion chamber 12 of the wood burning stove 10. Access 
to the bypass passageway 40 is controlled by means of a 
bypass damper 42 which is rotatable about an axis 44 so 
as to allow combustion gases to bypass the catalytic 
converter means 24 during those periods in which an 
excess back pressures is expected such as when wood 
fuel is added to the combustion chamber 12. 
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Referring not to FIG. 7, still another embodiment of 
the present invention is disclosed, again with like nu 
merals referring to items common to those shown in the 
embodiments of FIGS. 1 and 5. FIG. 7 discloses a wood 
burning stove 10 having a primary combustion chamber 
12 wherein wood fuel is combusted. Wood fuel is 
placed in the primary combustion chamber 12 by means 
of a door or hatch (not shown). Communication be 
tween the primary combustion chamber 12 and the ash 
pan 14 is by way of a grate 15 as shown. Air for combus 
tion enters the primary combustion chamber 12 by 
means of a primary air inlet 17 and by means of grate 15. 
The primary combustion chamber 12 is preferably insu 
lated to provide sufficient heat for light off of the con 
verter means 24. Unlike the embodiments shown in 
FIGS. 1 and 6, in addition to the provision of a primary 
combustion chamber 12, the embodiment shown in 
FIG. 7 also includes a heat exchange chamber 46 inter 
connected by means of an opening 48 to the primary 
combustion chamber 12. Situated in or adjacent to the 
opening 48 is a catalytic converter means 24. Combus 
tion gases from the combustion chamber 12 are directed 
by means of a flow director or vane 50 to the catalytic 
converter means and catalyzed combustion gases are 
then passed through the heat exchanger chamber 46 in 
the vicinity of a heat exchanger comprising a serpentine 
series of pipes or tubes 52. The combustion gases are 
then directed to the flue20 by means of a communicat 
ing passaway 54. Entrance to the communicating pas 
sageway 54 is controlled by means of a damper 56 
which is rotatable about an axis 58. 

Like the embodiment shown in FIG. 6, the wood 
burning stove 10 shown in FIG. 7 also includes a bypass 
passageway 40 controlled by a bypass damper 42 rotat 
able about an axis 44 whereby combustion gases may be 
caused to bypass the catalytic converter means 24 when 
excess back pressure is expected such as during loading 
of additional fuel. 

In the embodiment shown in FIG. 7, a secondary air 
inlet 60 is provided such that additional oxygen may be 
provided to the vicinity of the catalytic converter 
means 24 for sufficient operation thereof. The second 
ary air inlet 60 preferably comprises a tube, one end of 
which contains apertures 61 in the vicinity of the con 
verter means 24, and the other end terminating in the 
vicinity of the primary air inlet 17. 
With respect to each of the embodiments shown in 

the foregoing figures, it has been determined that the 
nature and structure of the catalytic converter means 24 
which is employed is important. The catalytic con 
verter means 24 employed preferably includes a ce 
ramic monolith having an alumina washcoat applied 
thereto and coated with precious metal catalysts such as 
palladium, platinum or alloys of the two in amounts 
ranging from, for example, 13 grams per cubic foot to 
57 grams per cubic foot. However, regardless of the 
catalysts selected or the loading thereof, the length, 
volume, and wall thickness of the catalytic monolith 
selected as well as the density of the catalytic cells 
employed are critical for adequate creosote removal 
without excessive back pressure. 

Specifically, it has been determined that for adequate 
performance, i.e., prevention of creosote accumulation 
as well as for improvement of combustion efficiency, 
the volume of the converter means as well as the cell 
density thereof must be controlled. Catalytic perfor 
mance may be considered optimum if no cresote accu 
mulation is detected and if no detectable unoxidized 
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residue is discharged in the flue. Catalytic performance 
may, however, still be acceptable if no creosote is 
formed even though a small quantity of unoxidized 
residue may be detected. Finally, performance may be 
considered marginal if most but not all creosote is elimi 
nated from the flue even if considerable unburned mate 
rial passes through the flue. Specifically, it has been 
determined that the performances attained with cellular 
catalytic converter means in the exhaust path of a stove 
having a firebox volume of about 5 cubic feet are as 
shown in Table I where the dimensions are those of the 
entire converter honeycomb structure. 

TABLE I 
Volume Diameter Length Density 

Performance V (in) D (in) L (in) N (cells/in) 
Optimum 50 5.66 6 15 
Acceptable 50 5.66 6 9 
Acceptable 75 5.66 3 25 
Marginal 75 5,66 3 16 
Marginal 50 S,66 2. 25 
Unacceptable 5 S.66 3. 9 

Satisfactory or acceptable performance was also ob 
tained in a smaller stove with a 1.6 cubic foot firebox 
and a cellular catalytic converter having a 3.5X4X3 
inch external size and a cell density of 16 cells/in2. 
From the forgoing data it has been determined that 

catalytic performance is related to volumes and cell 
density by the following relationships: 
As minimum criteria for the present invention and for 

acceptable performance at least in smaller volume fire 
box stoves, volume, V in cubic inches, of the converter, 
expressed as a function of cell density, N expressed in 
terms of cells per square inch, should be at least: 

W = 1.35/N-400.34/N-0.013. 

For optimum performance in larger volume firebox 
stoves, volume, V in cubic inches, of the converter, 
expressed as a function of cell density, N expressed in 
terms of cells per square inch, should be at least: 

V= -6720.23/N2+2554.85/N+14.84. 

For acceptable performance in larger volume firebox 
stoves, volume, V, of the converter, expressed as a 
function of cell density, N, should be at least: 

V=-4458.55/N2+ 1957.5/N+8.83. 

For marginal performance in larger volume firebox 
stoves, volume, V, of the converter, expressed as a 
function of cell density, N, should be at least: 

V=-333.33/N2+ 1537.5/N-14.17. 

Based on the guidance of foregoing formulas and 
exemplary performance data, those of ordinary skill in 
the art can readily select a cellular catalytic converter 
of suitable overall volume and cell density for desired 
performance in a stove with any particular firebox vol 

e. 

Moreover, even if a particular catalytic converter 
means has optimum, acceptable or marginal perfor 
mance as defined above, it has been determined that the 
converter means must additionally exhibit a suitable 
pressure drop across it for adequate stove operation, 
since, as cell density is increased to improve catalytic 
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performance, the pressure drop across the converter 
may be too great to sustain combustion in the stove, 
The pressure drop through a square cell catalytic 

converter is defined as: 

4. (x + T 
tr D 4 AP = mi- 28.4L 

where: 
Ap=pressure drop 
m= mass flow rate of gases 
pu = gas viscosity 
p = gas density 
L = converter length 
D=converter diameter 
X=inside cell dimension 
T = wall thickness 
This form can be modified to give: 

1. AP = 56.8 m 

where: 
L=converter length 
N = cell density 
V=converter volume 
X=inside cell dimension 
All the terms which are constant can be moved to the 

left side of the equation and accordingly: 

APp -- L. 
56.8m. T N4 = K (constant) 

It has been determined that pressure drop may be 
considered optimum where K is less than 5. In such a 
situation, the pressure drop across the catalytic con 
verter means is generally not noticeable. An acceptable 
pressure drop may still be had where K is greater than 
or equal to five but less than seven. In such a situation, 
pressure drop is noticeable, however, there are gener 
ally no adverse effects. In the situation where K is 
greater than or equal to seven but less than 10, a signifi 
cant pressure drop occurs across the catalytic converter 
means and the usefulness of a particular catalytic con 
verter means will depend on the particular wood burn 
ing stove with which it is utilized. Finally, it is believed 
that when K is greater than or equal to 10 excessive 
pressure drop across the converter occurs, such that 
combustion may not be sustained. As may be seen from 
the data set forth in Table II, the following catalytic 
converter means were tested for pressure drop there 
aCOSS. 

TABLE II 
K L (in) N (cells/in) v (in) X (in) 
2.40 3 9 75 0.273 
4.80 6 9 150 0.273 
3.86 3 15 75 0.210 
7.7 6 16 150 0.210 
4.32 2 25 50 0.16S 
6.48 3 25 75 0.16S 

While particular embodiments of the present inven 
tion have been shown and described, other modifica 
tions of the invention not specifically mentioned above 
which will occur to those skilled in the art are intended 
to be included within the scope of the appended claims. 
It will also be appreciated by those skilled in the art that 
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10 
wood burning stoves are of a type that may also burn 
similar solid fuel such as charcoal and coal. 
What is claimed is: 
1. In a woodburning stove of the type having: 

a combustion chamber, and 
a flue for removing exhaust from said chamber, the 
improvement comprising: 
a catalytic converter means for oxidizing oxidiz 

able species in said exhaust, said catalytic con 
verter means comprising a honeycomb structure 
having a plurality of mutually parallel catalytic 
cells, each having a flow length oriented in the 
direction of the flow of said exhaust, and a vol 
ume (V) in cubic inches expressed as a function 
of the cell density (N) of said cells in cells per 
square inch in a direction perpendicular to said 
flow being at least: 

1.3S 
s: reas -- - 2 

400,34 
N V - 0.013. 

2. The stove of claim 1 wherein said catalytic con 
verter means is situated in said flue immediately adja 
cent said chamber. 

3. The stove of claim 1 wherein said flue communi 
cates with said combustion chamber at an exit port and 
wherein said catalytic converter means is situated in 
said chamber at said exit port. 

4. The stove of claim 1 wherein said catalytic con 
verter is situated in said combustion chamber. 

5. The stove of claim 1 further comprising: 
a heat exchange chamber in communication with said 

flue, and 
an opening interconnecting said combustion and heat 
exchange chambers, said catalytic converter means 
being situated adjacent said opening. 
6. The stove of claim 1 wherein said oxidizable 

species is creosote. 
7. The stove of claim 1 wherein said volume in 

cubic inches is at least: In a woodburning stove of the 
type having a combustion chamber, and a flue for renov 
ing exhaust from said chamber, the improvement compris 
ing a catalytic converter means for oxidizing oxidizable 
species in said exhaust, said catalytic converter means 
comprising a honeycomb structure having a plurality of 
mutually parallel catalytic cells, each having a flow length 
oriented in the direction of the flow of said exhaust, and a 
volume (V) in cubic inches expressed as a function of the 
cell density (N) of said cells in cells per square inch in a 
direction perpendicular to said flow being at least 

- 3333.33 1537.5 - 
W = - -- +-sys- 14.17. 

8. The stove of claim 1 7 wherein said volume in 
cubic inches is at least: 

- 4458.33 1957.5 
W = - - -r - W - -- 3.83. 

9. The stove of claim 1 7 wherein said volume in 
cubic inches is at least: 

6720.23 
2 

2554.85 
W = - N -- -- 4.84. 
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10. The stove of claim 1 wherein the cell density is 
substantially less than 200 cells/square inch. 

11. The stove of claim 1 wherein the cell density is 
in the range of about 9-100 cells/square inch. 

12. The stove of claim 1 wherein the cell density is 
in the range of about 9-50 cells/square inch. 

13. The stove of claim 1 any of claims 7-9, 19-20 
or 24 wherein the cell density is in the range of 9-25 
cells/square inch. 

14. The stoves stove of claim 1, 7, 8 or 9 claims 
7-9, 19-20 or 24 wherein the square of the length of said 
cells divided by the product of the cell density times the 
converter volume times the fourth power of the insides 
dimension of one of said cells is less than 5. 

15. The stoves stove of claim 1, 7, 8, or 9 any 
of claims 7-9, 19-20 or 24 wherein the square of the 
length of said cells divided by the product of the cell 
density times the converter volume times the fourth 
power of the inside dimension of one of said cells is less 
than 7. 

16. The stoves stove of claim 1, 7, 8 or 9 any of 
claims 7-9, 19-20 or 24 wherein the square of the length 
of said cells divided by the product of the cell density 
times the converter volume times the fourth power of 
the inside dimension of one of said cells is less than 10. 

17. The stove of claim 7 wherein said volume in cubic 
inches is less than 

- 4458.33 1957.5 V - - -o- + -ij- + 38. 

18. The stove of claim 8 wherein said volume in cubic 
inches is less than: 

- 6/2023 2554.85 V - - - - + -acyc+ 1484 
19. In a woodburning stove of the type having 
a combustion chamber, and a flue for removing exhaust 
gas from said chamber, the improvement comprising: 

a ceramic catalytic converter for oxidizing oxidizable 
species in said exhaust, located in said woodburning 
stove, at a location wherein the temperature produced 
by heat liberated from fuel being combusted in said 

5 

10 

15 

20 

25 

30 

35 

40 

combustion chamber is sufficiently high to light of 45 
and sustain the catalytic oxidation of the volatiles in 
the exhaust, free of any external source of heat other 
than heat liberated from fuel being combusted in said 
combustion chamber. 

20. The stove of clain 19 in which said catalytic con 
verter comprises: 
a plurality of catalytic cells each having a length ori 

ented in the direction of the flow of said exhaust. 
21. The stove of claim 19 or 20 in which said converter's 

resistance to flow is such that the pressure drop across the 
converter does not prevent combustion in the stove. 

22. In a woodburning stove of the type having a combus 
tion chamber and, 
a flue for removing exhaust from said chamber, the 

improvement comprising: 
catalytic converter means for oxidizing oxidizable species 

in said exhaust, said catalytic converter means having 
a wolume of at least about 50 cubic inches and a cell 
density of at least about 9 cells per square inch. 

50 

55 

23. The stove of claims 7-9, 19-20 or 22 in which, said 65 
catalytic converter means is located within said stove at a 
location wherein the temperature produced by heat liber 
ated from fuel being combusted in said combustion chan 

12 
ber is sufficiently high to light off and sustain the catalytic 
oxidation of the volatiles in the exhaust. 

24. The stove of claim 25 in which said converter means 
comprises. 

a plurality of catalytic cells, each having a length ori 
ented in the direction of the flow of said exhaust, 

25. The stove of claim 23 in which the resistance to flow 
of said converter means is such that the pressure drop 
across the converter means does not prevent combustion in 
the stove. 

26. The stove of claim 23, wherein said catalytic con 
verter means is located in said combustion chamber. 

27. The stove of claim 23, wherein said catalytic con 
verter means is located in said flue. 

28. A woodburning stove, comprising 
a combustion chamber adapted for the burning of wood 

fuel to produce heat and exhaust 
a flue communicating with said combustion chamber for 

removing exhaust therefon, and 
catalytic converter means for oxidizing oxidizable species 

in said exhaust, said catalytic converter means con 
prising a honeycomb structure having a multiplicity of 
mutually parallel catalytic cells for allowing exhaust 
from said combustion chamber to pass through said 
catalytic converter, said catalytic converter means 
having means for preventing creosote accumulation in 
said catalytic converter means and said flue during 
combustion of wood in said combustion chamber. 

29. The stove of claim 28, wherein said catalytic con 
verter means further comprises: 
means for preventing discharge of detectable amounts of 

unoxidized residue into said flue. 
30. The stove of any of claims 7, 19, 22 or 30 wherein 

said catalytic converter means comprises. 
a ceramic monolith having an alumina washcoat applied 

thereto and coated with a catalyst consisting essen 
tially of precious metal selected from the group con 
sisting of palladium, platinum, and palladium 
platinum alloys. 

31. The stove of claim 30, wherein said catalytic con 
verter means is coated with 13 to 57 grams per cubic foot of 
said precious metal. 

32. The stove of claims 7, 19, 22 or 28, further compris 
Ing. 
a plurality of walls defining said combustion chamber 

therebetween, heat of combustion from said combus 
tion chamber being transferred through said walls to 
heat the surrounding air, and an air inlet port pene 
trating one of said walls for supplying air to said con 
bustion chanber. 

33. The stove of claim 32, further comprising: 
insulation means surrounding said combustion chamber 

for causing a portion of the heat liberated in said 
combustion chamber to heat the exhaust in said flue 
sufficiently to light off said catalytic converter, the 
balance of the heat liberated in said combustion 
chamber being transferred through said walls. 

34. The stove of claim 32, further comprising: 
a grate disposed within said combustion chamber and 

adapted to support wood for combustion thereon. 
35. The stove of clain 34, further comprising: 
an ash pan for collecting ash which falls through said 

grate, and 
a door built into one of said walls having means for 

allowing wood to be loaded on said grate and means 
for allowing said ash pan to be inserted into and re 
moved from said combustion chamber. 

as t 


