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This invention relates to down-draft furnace 
construction, particularly in furnaces adapted to 
burn solid fuels, especially bituminous coal and 
similar fuels, to the best advantage and without 
Substantial smoke loss. 
An object of this invention is to provide in a 

down-draft furnace for the efficient supplying of 
secondary air in a furnace of the general type 
shown in U. S. Letters Patent No. 2,295,781, is 
sued September 15, 1942, in which the furnace 
is so arranged as to include three relatively dis 
tinct chambers, namely, a coking chamber in 
which fresh or green coal is converted into coke, 
a coke burning chamber in which the coke burns 
as a Smokeless fuel while a new charge of coal 
is being coked in the coking chamber, and a 
Combustion chamber in which the gases gener 
atted during the coking of the coal and the burn 
ing of the coke are consumed. 
In such a Construction it is desirable and it 

is an object of this invention to provide durable, 
efficient means for separating the several cham 
bers and conducting secondary air in the proper 
proportion to the upper portion of the coke burn 
ing chamber. This may be done, as in the case 
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Other objects and advantages of the invention 

will readily appear from the description of the 
invention. 

O 

s 

25 
of the above mentioned patent, by providing a 
baffle wall with a secondary air passage therein 
in communication with the atmosphere. In 
making such provision it is of course necessary 
to correlate the cross-sectional area of the sec 
ondary air passage with the dimensions of the 
several chambers or Zones of combustion and the 
supply of primary air. In the present invention 
this is accomplished in part by providing a sec 
tional baffle wall and combustion chamber con 
struction, which may be of plastic, tile, brick or 
other suitable material capable of withstanding 
the required temperatures and variations of tem 
perature, and being preformed may be made to 
specifications in mass production. 
The present invention has important advan 

tages over other forms of construction, namely, 
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simplicity, compactness, durability, adaptability 
to quick, accurate installation, and low cost. 
These advantages are of especial importance in 
view of present day war time restrictions upon 
the use of essential materials, entailing dimen 
sional limitations as well as the elimination of 
non-essential details of construction, and the 
substitution of the more abundant for the scarce 
materials. 

It is also an object of this invention to provide 
in such a furnace means for exhausting smoke 
and gases from the coking chamber preliminary 
to opening of the furnace door. 
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This invention further resides in the combina 
tion, construction and arrangement of parts illus 
trated in the accompanying drawings, and while 
there is shown therein preferred embodiments of 
the invention, it is to be understood that the 
same are susceptible of modification and change 
without departing from the spirit of the inven 
tion. 
The accompanying drawings illustrate a se 

lected embodiment of the invention, and the 
views therein are as follows: 

Fig. 1 is a vertical sectional view of a furnace 
embodying the invention. 

Figs, 2 and 3 are perspective views of sections 
of the combined baffle wall and combustion 
chamber construction of the invention. 

Fig. 4 is a perspective view of an assembly of 
the sections shown in Figs, 2 and 3. 

Fig. 5 is a sectional view along the line 5-5 
of Fig. 4. 

Fig. 6 is a perspective view of a modification 
of the invention. f 

Fig. 7 is a sectional view, similar to that of 
Fig. 5, showing a construction employing the 
form of Fig. 6 in combination with the sections 
shown in Figs, 2 and 3. . 

Fig. 8 is a detail plan view of a portion of the 
invention shown in Fig. 1. 
In the embodiment of the invention shown in 

Fig. 1 of the drawings the down-draft furnace 
comprises a closed shell or casing f2 having 

an upper front opening or fuel inlet 3 and a 
closure or door 4 therefor, and a rear opening 
or gas outlet f. 
A furnace body 6 is mounted within the cas 

ing 2, as upon supporting brackets f and 8 
Secured to the side Walls of the casing adjacent 
the bottom thereof. The walls of the body 6 are 
generally spaced from the walls of the casing a 
suitable distance to provide an air space 9 there 
between. The lower front portion of the body 6 
is arranged to provide a cleanout opening 20 for 
the removal of ashes. This opening is common 
to the body and casing, the body being shaped 
for the purpose adjacent the opening, which has 
a closure or door 2 suitably mounted in the casing. 
Grates 22 and 23 are mounted within the body 

6 in spaced relation with the bottom wall or 
floor 24 thereof. The grate 22 is a stationary 
grate having suitably spaced air holes 22a and 
is disposed at an angle, which may be of the 
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order of 45, with its forward, upper edge sup 
ported upon the edge 25 of an opening provided 
in the front wall of the body. The lower edge of 
the grate 22 is supported by an angle bar 26 
which is secured at its ends to opposed Walls of 
the body. The grate 23 is preferably of the 
shaker type and normally is horizontally disposed 
and pivotally mounted at its opposed ends on 
adjacent walls of the body. The grate 23 is pro 
vided with a pull-out shaker member 28 which 
is pivotally connected at one end to an extension 
29 of the grate and extends outwardly of the 
furnace. 
The furnace f is provided with a chute portion 

30 in the front wall of the body adjacent the 
lower edge of the opening 3. This chute extends 
and is preferably lined from the opening 3 to 
the upper edge of grate 22 with refractory ma 
terial or firebrick 30a. The arrangement of the 
chute 30 and the grate 22 is such as to provide a 
general slope suitable to permit the ready ad 
vance of a charge of fuel from the region adja 
cent the opening 3 to the grate 23. 
The inner wall of the body 6 is provided with 

an angular support 3 for a refractory lining 32 
above the level of the upper surface of the grate 
23. This lining may consist of a tier of firebrick 
or other suitable material. Upon the lining 32 
the rear edges of sectional members 33 and 34 are 
supported and so arranged as to form a combus 
tion chamber 35 and a secondary air passage or 
channel 36. 
The members 33 and 34 comprise integral gen 

erally rectangular Sections of E-shaped CrOSS 
section, preferably of refractory material, with 
open or cut-away portions 37, 38 and 39. The 
members 33 and 34 are conversely formed so as 
to fit together in complementary fashion to form 
a double tubular structure as shown in Figs. 4 and 
5. The purpose of the offset portion or ledge 40 
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formed by cutting away the portions 39 will 
presently appear. 
When it is desired to provide multiple second 

ary air passages and combustion chambers in 
stead of arranging the members 33 and 34 as 
shown in Figs. 4 and 5 an intermediate member 
4 may be used. This member combines the forms 
of the members 33 and 34 in back-to-back ar 
rangement so to speak, and may be interposed 
between them to provide the multiple passages 
and chambers of the structure 42 illustrated in 
Fig. 7. The employment of the member 4 in 
Such an arrangement permits a considerable sav 
ing of material and space in that the Web portions 
43 need be only half as thick as would be the 
case if the structure were formed by putting 
together two of the structures of Fig. 4. 
The furnace f has a double roof 44 extending 

rearwardly from the front of the casing 2 dis 
posed relatively above the opening 3. The roof 
44 comprises an upper plate 45, having opposed 
angular portions or flanges 46 and 47, respec 
tively, at opposite edges, the outer flange 46 being 
Secured to the casing 2 by means of bolts 48 or 
other suitable means, as by welding, and the 
inner flange 47 being adapted to abut a portion 
of the surface of the members 33 and 34 and 
member 4 when it is used. The roof 44 also com 
prises a lower plate 49 which is arranged in spaced 
relation with the plate 45. The plate 49 is secured 
adjacent One of its edges by means of bolts 50 to 
the angular flange portion 5 of the casing 12. 
Adjacent its inner edge the plate 49 is provided 
with an angular flange portion 52 adapted to 
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4. 
abut an adjacent surface of the members 33 and 
34, and the member 4 when it is used, in spaced 
relation with the abutment of the flange 47. The 
configuration of the plates 45 and 49 and their 
arrangement with respect to the members 33 and 
34 and the member 4 when it is used, are such 
that the plates will assist in maintaining the 
members in supported position as shown in Fig. 1. 
The placing of the plates 45 and 49 and the 

flanges 47 and 52 is such as to provide a suitable 
air passage 53 in communication with the atmos 
phere through openings 54 provided in the casing 
2 and with the air passages 36 through the space 
55 provided by the offset or cutting away of the 
portion 39 of the members 33, 34 and 4 f. Regu 
lation of the admission of air through the open 
ings 54 may be provided by means of a plate 63 
having suitably spaced openings and slidably 
mounted on the casing f2 adjacent said openings. 

In order to provide for the escape of gases from 
the coking chamber preliminary to opening the 
furnace door, aligned openings 57 and 57a are 
provided in the plates 45 and 49, respectively, and 
connected by a suitable flue 58. A slidable 
closure 59 for this flue is arranged in guides 60 
mounted on the plate 45. The closure 59 is con 
trolled by shaped pull-out member 6, extending 
through a suitable Opening in the casing 2 and 
Connected at One end with the closure. Move 
ment of the member 6 is limited by the guides 
60 and by the provision in the member itself of a 
measured offset portion 62. 
In constructing a furnace in accordance with 

the present invention, the roof 44 being first in 
stalled, the members 33, 34 and 4 will be set in 
position with adjacent surfaces abutting the 
flanges 4 and 52 and temporarily supported. 
The members 32 will then be put in place below 
them. 
The flue 58 is preferably connected or formed 

integrally with the plate 45 adjacent the opening 
57. The opening 57a in the plate 49 is arranged 
So that upon removal of the bolts 50 the plate 49 
may be moved forwardly so as to disengage the 
flange 52 from the members 33, 34 and 4. The 
members 33, 34 and 4 may be made with a 
beveled edge 69 at the upper rear corner and pro 
portioned with respect to the vertical distance 
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from the upper edge of members 32 to the lower 
edge of flange 47 so that upon shifting the plate 
49 forwardly the members 33, 34 and 4 may be 
removed and replaced without moving any of the 
members 32. In this connection, slots 50a for 
receiving the bolts 50 may be provided in the 
plate 49 whereby the position of the plate 49 may 
be adjustable with respect to the flange 5. 
Above the roof 44 within the body 6 an aux 

iliary combustion chamber 64 is provided in com 
munication with the fue 58 when damper 59 is 
Open and with the chamber 35 at all times. The 
chamber 64 is provided with openings 65 in com 
munication with radiators 66 and outlet 5. 
Air is admitted to the furnace through open 

ings 67 and 68 in the doors 4 and 2, respective 
ly, in such quantities as may be needed. These 
openings may be adjustable for various fuels, 
but the adjustment having been determined for 
a given fuel, it should remain unchanged to pro 
vide for the admission of relatively fixed quan 
tities of air. The configuration and arrange 
ment of openings for the admission of air, the 
proportioning of quantities of air admitted to the 
several chambers, and the relative proportions 
of the several chambers and parts generally may 
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be as described in the above-mentioned patent, 
It will be readily appreciated that the employ 

ment of the sectional members 33, 34 and 4 in 
a furnace construction of the type described not 
only simplifies the construction of the furnace, 
but in addition to enhancing the efficiency of 
operation of the structure permits an appreciable 
saving of space by making it unnecessary to pro 
vide supplemental insulation for the combustion 
chamber, as the Walls of these members afford 
adequate insulation therefor. 
Changes may be made in the form, construc. 

tion and arrangement of the parts without de 
parting from the spirit of the invention, and the 
right is hereby reserved to make all such changes 
as fairly fall within the scope of the following 
claim.S. 
The invention is hereby claimed as follows: 
l. A down-draft furnace comprising means 

forming a chamber, an outlet from said chamber 
for gases of combustion, a removable sectional 
unit disposed within said chamber and dividing 
Said chamber into a coking chamber and a coke 
burning chamber adjacent to said coking cham 
ber, means for introducing primary air into said 
coke-burning chamber, said unit comprising 
means forming a combustion chamber Within said 
unit adjacent to said coke-burning chamber and 
in communication with said coke-burning cham 
ber, and said outlet, and said unit also including 
means communicating with said coke-burning 
chamber for introducing secondary air to said 
coke-burning chamber. 

2. A down-draft furnace as set forth in claim 1 
wherein the unit includes means forming a plu 
rality of combustion chambers and a plurality of 
means for introducing secondary air to the coke 
burning chamber, with all said means being with 
in the single unit. 

3. A down-draft furnace comprising means 
forming a coking chamber and a coke-burning 
chamber adjacent to and in communication. With 
one another, means for introducing primary air 
into the coke-burning chamber, an outlet for 
gases of Combustion from the furnace, a remov 
able sectional unit in the furnace, said unit com 
prising means forming a combustion chamber 
within Said unit adjacent the coke-burning cham 
ber and in communication with the said coke 
burning chamber and the said outlet, and the said 
unit also including means in communication with 
the Said coke-burning chamber for introducing 
Secondary air to the portion of said coke-burning 
chamber adjacent the combustion chamber. 

4. A double channeled element of fire resistant 
refractory material, substantially rectangular in 
CrOSS-Section, said element having elongated par 
allel walls defining a pair of open channels ex 
tending side by side from end to end of the walls, 
one of said channels being substantially narrower 
than the other, the walls about the narrower 
channel terminating substantially short of one 
end of the element to provide a shoulder so con 
Structed and arranged as to facilitate insertion 
of the element in a down-draft furnace wherein 
the wider channel forms a combustion chamber 
and the narrower channel forms a secondary air 
inlet communicating at the shoulder with a sec 
Ondary air inlet in the furnace. 
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5. An element as set forth in claim 4 composed 

of ceramic material and comprising at least two 
integrated ceramic members. 

6. In a down-draft furnace including side walls, 
a grate, a refractory lining, a door for the inser 
tion of coal, an air inlet beneath the grate, a 
secondary air inlet above the grate, a roof having 
a downwardly depending flange, and a flue; a re 
movable element of refractory material having 
parallel walls defining a pair of channels ex 
tending from top to bottom of the walls, one of 
said channels forming a combustion chamber 
communicating with the flue at its top and with 
the air inlet at its botton, the other channel 
being substantially narrower and connecting with 
the secondary air inlet at its top and terminating 
adjacent the base of the combustion chamber, 

20 

30 

35 

40 

45 

50 

55 

60 

65 

the rear base of the element resting by gravity 
upon the refractory lining of the furnace and 
the top of the element being Supported by Said 
flange. 

7. A furnace as set forth in claim 6 in which 
the roof of the furnace includes a pair of flanges, 
the foremost of which extends below the other, 
the space between the flanges defines the second 
ary air inlet and each of said flanges supports a 
wall of the refractory element. 

8. A down-draft furnace comprising means 
forming a chamber, an outlet from said chamber 
for gases of combustion, a removable sectional 
unit disposed within said chamber and dividing 
said chamber into a coking chamber and a coke 
burning chamber adjacent said coking chamber, 
means for introducing primary air into said coke 
burning chamber, said unit comprising means 
forming a combustion chamber adjacent to said 
coking chamber and in communication with said 
coke-burning chamber and said outlet, and said 
unit also including means communicating with 
said coke-burning chamber for introducing Sec 
Ondary air to said coke-burning chamber, and 
means forming a passageway communicating with 
the coking chamber and the outlet for permitting 
the escape of gases from the coking chamber. 
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