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[57] ABSTRACT 

A biomass stove has an outer chamber formed by a 
continuous side wall which is connected to a bottom 
wall. An air inlet is formed in the bottom wall for allow
ing introduction of air into the interior of the outer 
chamber. A fuel basket, also formed as a continuous side 
wall attached to a bottom wall, is located within the 
outer chamber. In the fuel basket, near the bottom of the 
fuel basket, a grate is positioned. First and second re
flecting members are positioned below the grate within 
the fuel basket. Air inlets are located along the bottom 
periphery of the fuel basket with primary air flowing up 
through the air inlets and over the reflecting members 
and through the grate into a fuel supply which can be 
located within the fuel basket on the grate. One or more 
of the primary stoves can be suspended in a support 
housing to form an appropriate multi-burner stove. 

18 Claims, 5 Drawing Figures 
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BIOMASS STOVE 

BACKGROUND OF THE INVENTION 

This invention is directed to a biomass stove which 5 
utilizes a fuel basket having a grate near the bottom of 
the basket and a reflecting surface below the grate. The 
fuel basket is positioned within an outer chamber which 
has an air control mechanism to control air flow into the 
fuel basket. 10 

In many parts of the world which do not have cen
tralized energy distribution systems, the primary energy 
source for the population of these areas is biomass. 
Unfortunately in many of these same areas, the use of 
the available biomass is at a rate greater than a rate at 15 
which the biomass is replenished. In these areas fuel is, 
therefore, extremely scarce and is a precious commod
ity which must be wisely used. 

Unfortunately, in many of the same areas wherein 
fuel is extremely scarce, the population of these areas 20 
still rely on outmoded technology for the construction 

struction uses the minimum area of construction mate
rial for containing a particular charge of fuel. Further, 
in the preferred embodiment, the reflecting means 
would include a first reflecting member and a second 
reflecting member with the first reflecting member 
located in the bottom of the fuel basket below the grate, 
and the second reflecting member located beneath the 
first reflecting member and spaced upwardly from the 
bottom wall of the fuel basket. 

In a preferred embodiment of the invention, the sec
ond reflective member would be shaped as an annulus 
having a circular opening in it's center, and the first 
reflective member would be shaped as a disk having a 
diameter approximately equal to the diameter of the 
opening in the annulus. The annulus shaped second 
reflecting member would be spaced upwardly from the 
bottom edge of the fuel basket side wall and the disk 
shaped first reflective member would be spaced up
wardly from the annulus allowing for a tortuous path
way for air flow up through the opening in the annulus 
past the periphery of the disk and through the grate to 
a fuel charge held on the grate. 

of heating stoves, hearths, and the like. Sand, mud, and 
brick are extremely energy wasteful materials to utilize 
in the construction of heating and cooking stoves. 

BRIEF DESCRIPTION OF THE INVENTION 

In a further embodiment of the invention, two such 
25 stoves could be utilized as separate burners in a support 

housing so as to from a multi-burner stove. 

In view of the above it is the broad object of this 
invention to provide a heating and cooking stove which 
uses available biomass for it's fuel. It is a further object 
to provide a stove which can be constructed of inexpen- 30 
sive materials utilizing unsophisticated construction 
methods and labor. It is a further object to provide a 
stove which extracts as much heat as possible from the 
fuel available so as to allow for conservation of precious 
fuel. 35 

These and other objects as will become evident from 
the remainder of this specification are achieved in a 
stove which comprises an outer chamber having a hol
low interior. The hollow interior is formed by an outer 
chamber bottom wall and an essentially continuous 40 
outer chamber side wall which connects to the bottom 
wall. The outer chamber has a top opening into the 
hollow interior of the outer chamber. An air inlet means 
is provided for introducing air into the interior of the 
outer chamber with the air inlet means being located in 45 
at least one of the outer chamber bottom wall or the 
outer chamber side wall. A fuel basket having a hollow 
interior is provided for containing fuel. The fuel basket 
including an essentially continuous fuel basket side wall 
surrounding the fuel basket hollow interior. The fuel 50 
basket side wall has a top edge and a bottom edge. The 
fuel basket is sized and shaped so as to be at least par
tially temporarily locatable in the outer chamber. The 
fuel basket has an essentially open top opening into the 
hollow interior of the fuel basket. A grate is located in 55 
the hollow interior of the fuel basket and is positioned 
within the hollow interior of the fuel basket spaced 
upwardly from the bottom edge of the fuel basket side 
wall. A reflecting mass is provided for reflecting heat. 
The reflecting means is located in the fuel basket below 60 
the grate and spaced upward from the bottom edge of 
the fuel basket side wall. A fuel basket air inlet means is 
provided for introducing air into the fuel basket with at 
least a portion of the fuel basket air inlet means formed 

In all of the embodiments of the invention, since the 
fuel basket can be readily removed from the remainder 
of the stoves of the inventions, the fuel baskets is dispos
able and can be easily replaced with a new fuel basket or 
a fuel basket having a different configuration of air inlet 
openings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

This invention will be better understood when taken 
in conjunction with the drawings wherein: 

FIG. 1 is a front elevational view in partial section of 
a stove of the invention; 

FIG. 2 is an exploded view of certain of the internal 
components of the stove in FIG. 1; 

FIG. 3 is an exploded view of certain of the compo
nents which are located near the bottom of the stove of 
FIG. 1; 

FIG. 4 is an exploded view of certain of the compo
nents which are located on the right hand side of the 
stove of FIG. 1; and 

FIG. 5 is an isometric view of a multiple burner stove 
of the invention. 

This invention utilizes certain principles and/or con
cepts as are set forth in the claims appended hereto. 
Those skilled in the stove manufacturing arts will real
ize that these principles and/or concepts are capable of 
being applied to a variety of embodiments which may 
differ from the exact embodiment utilized for illustra
tive purposes herein. For this reason this invention is 
not to be construed as being limited solely to the illus
trative embodiments but should only be construed in 
view of the claims. 

DETAILED DESCRIPTION OF THE 
INVENTION 

In the figures there is shown a stove 10 of the inven
tion. The stove 10 has two component parts, an outer 

in the fuel basket side wall below the grate. 
In a preferred embodiment of the invention, both the 

outer chamber side wall and the fuel basket side wall are 
formed as cOlltinuous surfaces of rotation. This con-

65 casing generally identified by the numeral 12, and a fuel 
basket or fuel bowl generally identified by the numeral 
14. The fuel bowl 14 is retractable into and out of the 
outer casing 12. This allows for withdrawal of the fuel 
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4 
bowl 14 for dumping ashes and the like from it, and also member 46 is formed by curving a piece of sheet metal 
for replacement of the fuel bowl 14. to fit the outside radius of the outer housing wall 24 and 

The outer casing is supported by legs collectively then lapping the edges of the sheet metal over so as to 
identified by the numeral 16 (3 of which are seen in the form tracks collectively identified by the numeral 48 
drawings). These legs support the outer casing 12 above 5 along each of these edges. 
a typical support surface and include a bend 18 at their The secondary damper 42 is held in position against 
upper end which for the purposes of the embodiment the secondary track member 46 by the tracks 48 and is 
illustrated in FIG. 1 whould be utilized to support a pot allowed to slide up and down within these tracks so as 
on top of the stove 10. to either cover the opening 40 or allow a part of it or all 

In the embodiment of the stove illustrated in FIG. 1, 10 of it to be opened to the ambient for allowing secondary 
a damper 20 is located on the bottom of the outer casing air flow into the interior of the outer chamber wall 34. 
12 and is utilized to control primary air flow through The secondary track member 46 is held to the outer 
the stove 10. In this embodiment, a secondary damper chamber wall 34 by rivets which appropriately pass 
22 is located on the side of the outer casing 12 and is through openings 50 which serve both to hold the track 
utilized to control the addition of further secondary air 15 member 46 to the wall 24 as well as to retain the damper 
into the stove 10 as may be needed for control of fuel 42 within the tracks 48 after the device is constructed. 
burning within the stove 10. In other embodiments of Looking now at FIG. 3, the bottom member 30 has a 
the invention, a secondary damper would not be used. small central opening 52 located therein and two hemi-
In these embodiments, all air would be supplied and spherical openings collectively identified by the nu-
controlled by the damper 20. 20 meral 54 formed by punching appropriate openings in 

An outer housing wall 24 is shaped as a surface of the member 30. The damper 20 is formed as an elon-
rotation, i.e., as a cylinder. Attached to the outer hous- gated rectangular shaped element having an opening 56 
ing wall 24 is an outer casing cap 26 having a central whichis mated against the opening 52 and held in posi-
opening 28 located therein allowing for insertion and tion with a loose rivet not separately numbered or 
removal of the fuel basket 14 as well as charging of fuel 25 
into the fuel basket 14 and escape of hot gases from fuel shown. The width of the damper 20 is constructed so as 
burning within the fuel basket 14. A bottom member 30 to be about equal to the distance between the straight 
attaches to the lower periphery of the outer housing edges of the openings 54, and the length of the damper 
wall 24. A support ring 32 attaches to the bottom of the 20 is constructed so as to be greater than the distance 
leg 16 for maintaining the bottom of the legs 16 in posi- 30 between the arcuate edges of the openings 54 with one 
tion without conducting stress to the attachment points end, i.e., the right hand side as seen in FIG. 3 of the 
of the legs 16 to the bottom member 30. damper 20, elongated so as to be accessible to the digits 

The outer housing wall 24 is formed as a ring and is of the user of the stove 10. 
riveted in this shape by lapping the ends of the cylindri- When the damper 20 is orientated with respect to the 
cal surface of this wall and using appropriate rivets for 35 bottom member 30 as seen in FIG. 3, the area of the 
connecting the same. The upper flange 26 and bottom damper 20 to the left and to the right of the opening 56 
member 30 are then attached concurrently with the legs is positioned over and closes the openings 54 in the 
16 to the outer housing wall 24. This is done utilizing bottom member 30. When the damper 20 is rotated, 
small sheet metal screws or like connectors. from the position seen in FIG. 3, since the width of the 

An outer chamber wall 34 is also formed as a cyIindri- 40 damper 20 is about equal to the distance of the straight 
cal surface of rotation. It is secured to the outer housing edges of the openings, the damper 20 starts to uncover 
wall 24 using appropriate spacers collectively identified the openings 54 and, when it is positioned 90° from that 
by the numeral 36 which are positioned around the seen in FIG. 3, the totality of the openings 54 would be 
circumference of the outer chamber wall in a spaced opened allowing for flow of air up through the bottom 
array within the outer housing wall 24. The machine 45 of the stove 10 into the interior formed by the outer 
screws which are utilized to connect the outer housing chamber wall 34 and the bottom member 30. 
wall 24 to the legs 16 are concurrently also utilized to The fuel basket 14 (the bottom portion of which is 
connect the spacers 36 to that wall. Further, appropri- seen in exploded view in FIG. 2) has a side wall 58 
ate machine screws located within the hollow interior which is formed as a cylinder with the edges 60 of this 
of the outer chamber wall 34 connect the outer chamber 50 side wall abutted against one another. A series of small 
wall 34 to the inside of the spacers 36. brackets 62 (only one of which is shown in the figures) 

The outer chamber wall 34 is of a diameter smaller are utilized to hold the edges 60 in abutment with one 
than the diameter of the outer housing wall 24 such that another to maintain the cylindrical shape of the fuel 
a space is formed between these two walls. In one em- basket side wall 58. 
bodiment of this invention this space can be fIlled with 55 A plurality of primary air inlets 64 are located close 
vermiculite 38 or other insulative material. This inhibits to the bottom edge 66 of the fuel basket side wall 58. 
heat transfer radially from the outer chamber wall 34 to These serve to introduce primary air into the bottom of 
the outer housing wall 24 to lower the temperature of the interior of the fuel basket 14. A plurality of second-
the outer housing wall 24 to prevent fires or the like. ary inlets, collectively identified by the numeral 68, are 

If it is desired to introduce additional secondary air, a 60 formed in an array further up on the fuel basket side 
round opening 40 can be formed between the outer wall wall 58 for introduction of secondary air higher up 
24 and the outer chamber wall 34 so as to provide for within the fuel chamber within the interior of the fuel 
secondary air ingress from the ambient into the interior basket 14. Finally, a further plurality of secondary air 
of the outer chamber wall 34. The flow of this addi- inlets 70 are drilled close to the upper edge 72 of the fuel 
tional secondary air is controlled utilizing a secondary 65 basket 14. If wood is used as the primary fuel for tlte 
damper 42, best seen in FIG. 4. The secondary damper stove 10, the air inlets 68 would be located towards the 
42 includes a knob 44 located thereon for positioning top of the fuel basket 14 in conjunction with the air 
the secondary damper 42. A secondary damper track inlets 70. If charr:nal is used as the primary fuel source, 
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the air inlets 68 would be positioned lower along the 
side wall 58 and the air inlets 70 might not be present. 

Three identical brackets 74, one of which is illus
trated in both FIGS. 1 and 2, are utilized to hold the 
bottom 76 of the fuel basket 14 to it's side wall 58 as well 5 
as other components of the fuel basket 14 within the fuel 
basket 14. The brackets 74 are riveted to the bottom 76 
by attaching the bottom 76 to a small tab 78 formed by 
bending an extension of a bracket side piece 80 in a 90· 
angle to the extension 80. A radially extending wall 82 10 
of the bracket 74 has three slots, upper slot 84, middle 
slot 86, and lower slot 88 formed therein. The upper 
slots 84 in the bracket 74 are utilized to hold a grate 90 
in position spaced upwardly from the bottom edge 66 of 
the fuel basket 14. The grate 96 has an appropriate plu- 15 
rality of holes, collectively identified by the numeral 92, 
to allow for air flow up through the grate 96. 

A first reflecting member 94 is formed as a disk of a 
diameter smaller than the grate 96. This disk is held in 
the middle slots 86 in the bracket 74. Located below the 20 
first reflecting member or disk 94 is a second reflecting 
member or annulus 96. The annulus 96 is held within the 
lower slots 88 within the bracket 74. During construc
tion, the grate 96 and the disk 94 and the annulus 96 are 
simply slid into the appropriate slots in the brackets 74 25 
and fixed into position when the brackets are attached 
to the bottom 76. The totality of this structure is then 
slid into the side wall 58 and the bottom 76 is attached 
to the side wall 58. 

The diameter of the fuel basket 14 is slightly less than 30 
the inside diameter of the outer chamber wall 34 so as to ' 
form a space 98 between these two components when 
the fuel basket 14 is located within the outer casing 12. 
The fuel basket 14 is held within this space by bending 
the upper edge 100 of the fuel basket over so as to form 35 
a flange 100 which fits on top of a further appropriate 
flange 102 formed on the top inside lip of the outer 
casing cap 26. Positioning of the flange 100 on the 
flange 102 suspends the fuel basket 14 within the inte
rior of the outer chamber wall 34 with the space 98 40 
formed between the wall 34 and the wall 58. 

A bail 104 is attached to the fuel basket 14 utilizing 
two brackets, collectively identified by the numeral 106, 
which are riveted to the inside of the fuel basket side 
wall 58 near it's upper edge 72. The fuel basket 14 can 45 
be conveniently lifted from the interior of the outer 
casing 12 by lifting on the bail 104 for disposal of ash 
and the like within the fuel basket 14, or for replacement 
of the fuel basket 14 due to wear and tear of the fuel 
basket 14 because of the high heat of fuel burning within 50 
it's interior. 

As is evident from reviewing FIG. 1, air entering 
through the holes 54 in the bottom member 30 is con
trolled by the damper 20. This air rises up against the 
under side of the bottom member 30 and outward 55 
toward the outer chamber wall 34. It then passes 
through the openings 64 in the fuel basket side wall 58. 
The annulus 96 is formed with an opening 108 in it's 
center. The diameter of the opening 108 is approxi
mately the same size as the diameter of the disk 94. 60 
Primary air entering into the fuel basket 14 through the 
holes 64 flows toward the center of the fuel basket 14 
and upwardly through the opening 108 in the annulus 
96. It is then directed outwardly around the outer pe
riphery of the disk 94 and the upwardly again through 65 
the holes 92 in the grate 96 and acrossed an appropriate 
charge of fuel located on top of the grate 90 within the 
fuel basket 14. 

Because the disk 94 is positioned above the annulus 
96, any heat radiating downwardly from the grate 90 is 
reflected back upwardly either by the disk 94 or the 
surface of annulus 96. Since, however, the annulus 96 
has it's opening 108, air can pass upwardly through the 
annulus 96 and outwardly around the disk 94 to supply 
primary air to the fuel burning on top of the grate 90. 

Preferred as a construction material for everything 
except the legs 16, the bail 104, the knob 44, and, of 
course, the vermiculite 38, would be common sheet 
metal. This is a fairly readily available material in most 
countries of the world and can easily be worked with 
common hand tools. Since the totality of the stove 10 is 
only assembled utilizing either rivets or sheet metal 
screws, it can be assembled with minimal capital invest
ment in tooling or the like, and, thus, can be readily and 
inexpensively constructed. 

Since the outer chamber 34 and the fuel basket side 
wall 58 are formed of sheet metal, they serve as heat 
exchangers for preheating air before it passes into the 
fuel basket 14. Air passing upwardly through the holes 
54 in the bottom 30 under the control of the damper 20, 
is heated by the metallic surfaces in the bottom of the 
fuel basket 14 or outer chamber wall 34. This does two 
things, it heat the air to improve the efficiency of the 
stove 10 and cools teh internal metallic surfaces of the 
component parts of the stove 10. 

Other known biomass stoves allow extensive heat loss 
below the grate due to radiation of heat downwardly 
below the grate. Aside from the decrease in the stoves 
efficiency due to that downward heat loss, this can also 
result in a safety hazzard by causing burning or charring 
of a support surface the stove rest on. 

The annulus 96 and the disk 94, because of their shape 
and location with respect to one another form a radiant 
heat barrier inhibiting loss of radiant heat downwardly 
from the grate 90. Further, as primary air moves up
wardly from the air inlets 64 it passes across the annulus 
96 and the disk 94 and picks up further heat from these 
reflector surfaces. 

Secondary air entering the stove 10 through the 
opening 40 or through the damper 20, is heated by the 
fuel basket side wall 58 prior to being introduced into 
the fuel basket 14 via the secondary air inlets 68. This 
cools the outer chamber wall 34 and concurrently heats 
the secondary air for efficiency of the stove 10. 

Most of the heat within the stove 10 is maintained 
within the fuel basket 14 by the presence of the radia
tors, i.e., the disk 94 and annulus 96, and the side wall 
58. If over time, heating of the fuel basket 14 tends to 
degrade the fuel basket 14, since it can be easily inserted 
into and withdrawn from the remainder of the stove 10, 
it is disposable and a new fuel basket 14 can be inserted 
into the stove 10. 

Typically the fire in the fuel basket 14 should be hot 
enough to burn all carbon monoxide formed but not hot 
enough to melt the metallic surfaces within the fuel 
basket 14. The arrangement of the fuel basket 14 within 
the outer chamber wall 34 and the heat exchange effect 
achieved by this arrangement in conjunction with the 
presence of the reflectors 94 and 96 assures that the fire 
will burn hot enough to bum the carbon monoxide 
without over heating the metallic components. 

Typically the stove 10 can heat a gallon of water to 
boiling in approximately 11 minutes. This compares 
very favorably to other small biomass stoves which take 
on the order of 24 minutes to heat a gallon of water to 
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a disposable fuel basket having a hollow interior for 
containing fuel, said fuel basket including an essen
tially continuous fuel basket side wall formed as a 
surface of rotation and surrounding said fuel basket 
hollow interior, said fuel basket side wall having a 5 
top edge and a bottom edge, said fuel basket sized 
and shaped so as to be temporarily contained in 
said outer chamber, said fuel basket having an es
sentially open top opening into said fuel basket 
hollow interior; 10 

a grate located in said hollow interior of said fuel 
basket and positioned within said hollow interior of 
said fuel basket spaced upwardly from said bottom 
edge of said fuel basket side wall; 

a first reflecting element and a second reflecting ele- 15 
ment, said first reflecting element positioned below 
said grate, said second reflecting element posi
tioned below first reflecting element and above 
said fuel basket side wall bottom edge; 

said second reflecting element comprises a flat annu- 20 
Ius having an opening in its center and positioned in 
said fuel basket so as to connect to said fuel basket 
side wall and extend essentially perpendicular from 
said fuel basket side wall; 25 

said first reflecting element comprises a flat disk sized 
and shaped so as to be larger than said opening in 
said annulus, said disk operatively positioned in 
said fuel basket above said annulus so as to extend 
over said opening in said annulus; 30 

fuel basket air inlet means for introducing air into said 
fuel basket, said fuel basket air inlet means at least 
partially located on said fuel basket below said 
grate means. 

17. The stove of claim 16 wherein: 
said chamber air inlet means includes a damper means 

for controlling air flow, said damper means located 
in said outer chamber bottom wall below said re
flecting means; 

35 

each of said outer chamber side wall and said fuel 40 
basket side wall are formed as cylinders with the 
diameter of said cylindrical fuel basket side wall 
being less than the diameter of said cylindrical 
outer chamber side wall whereby a space is formed 
between said outer chamber side wall and said fuel 45 
basket side wall; 

said annulus of a diameter the same as the diameter of 
the inside of said fuel basket side wall so as to fit 
against the surface of the inside of said fuel basket 
side wall; 50 

said disk of a diameter less than the diameter of the 
inside surface of said fuel basket side wall so as to 

55 

60 

65 

be spaced way from said surface of said fuel basket 
side wall. 

18. A stove for burning biomass which comprises: 
a support housing; 
said support housing induding at least two burner 

supports; 
at least two burners; 
each of said burner including an outer chamber hav

ing a hollow interior, said outer chamber having an 
outer chamber bottom wall and an essentially con
tinuous outer chamber side wall operatively con
necting to said bottom wall, together said outer 
chamber side wall and said outer chamber bottom 
wall surrounding said hollow interior, said outer 
chamber having an essentially open top opening 
into said outer chamber hollow interior; 

each of said burners further including air inlet means 
for introducing air into said interior of said outer 
chamber, said air inlet means located in at least one 
of said outer chamber bottom wall and said outer 
chamber side wall; 

each of said burners further including an fuel basket 
having a hollow interior for containing fuel, said 
fuel basket including an essentially continuous fuel 
basket side wall surrounding said fuel basket hol
low interior, said fuel basket side wall having a top 
edge and a bottom edge, said fuel basket sized and 
shaped so as to be at least partly temporarily con
tained in said outer chamber, said fuel basket hav
ing an essentially open top opening into said fuel 
basket hollow interior; 

each of said burners further including a grate located 
in said hollow interior of said fuel basket and posi
tioned within said hollow interior of said fuel bas
ket spaced upwardly from said bottom edge of said 
fuel basket side wall; 

each of said burners further including a reflecting 
means for reflecting heat, said reflecting means 
located in said fuel basket below said grate and 
spaced upward from said bottom edge of said fuel 
basket side wall; 

said reflecting means includes a first reflecting ele
ment and a second reflecting element, said first 
reflecting element positioned below said grate, said 
second reflecting element positioned below first 
reflecting element and above said fuel basket side 
wall bottom edge; 

fuel basket air inlet means for introducing air into said 
fuel basket, said fuel basket air inlet means at least 
partially located on said fuel basket below said 
grate means. 

'" '" '" '" '" 
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