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This invention. relates 
magazine feed stoves of the character, designed 
for the burning of coal, particularly soft coal, 
either in Small sizes or in lumps. . . 

Several magazine feed stoves have been pro 
posed heretofore, but difficulty has been encoun 
tered with these designs in more than one respect. 
In the first place, when soft coal is used, the 
coal in the magazine hopper, when fresh-fire is 
started, is soon penetrated by the heat of the 
fire, with the result that all the volatile matter 
in the coal is discharged quite rapidly. With 
a hundred pound charge of fuel in the magazine, 
the volatile matter is completely, out of the fuel 
within probably an hour to one and one-half, 
hours from the time the fire starts burning. This 
rapid discharge of the volatile matter has the 
result of making the operation of the stove ex 
ceedingly Smoky during this initial period. Sec 
ond, it is almost impossible to burn this excess 
volatile matter at one time efficiently, and a 
large part of the heat is wasted up the chimney. 
In the third place, during the coking of the 

fuel by discharging the volatile matter in this. 
way, an expansion of the fuel bed takes place to 
such extent that the mass of coked fuel is bound 
tightly to the side walls of the magazine, with 
the result that the mass of unburned coke is 
held against falling as the fire burns out under 
neath. This has the effect of leaving this mass of 
unburned coke considerably above the lower con 
bustion Zone, and the fire eats into this maSS 
of suspended fuel from the bottom in such fash 
ion that it is very difficult to control the rate of 
combustion. Experiments with more than one 
conventional prior design have indicated that the 
suspended coke will not fall down'into the com 
bustion zone until it is about two-thirds COn 
Sumed, unless it is poked down by an operator, 
which is not an easy thing to do. 
One of the primary objects of this invention 

is to provide a magazine feed stove, for bitu 
minous coal particularly, that avoids the quick. 
driving off of the volatile matter in a way that 
is inefficient and also creates an excess of smoke. 
This invention permits the main body of the fuel 
in the magazine to remain unvolatilized for a 
long period of time with a gradual discharge of 
volatile gases from this main body of fuel, where 
by the heat value of this volatile matter can be 
obtained by the normal processes of combustion, 
and, finally, it provides means by which the fuel 
in the hopper is sufficiently freed from the side 
walls of the magazine to fall down on the fuel 
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bed as fast as the lower parts 
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2 . , - 
of the fuelin the 

hopper are consumed. 
In the preliminary stages wherein heat nor 

mally reaches to the fuel in the magazine to 
some extent, the bituminous coal forms a sticky 
tar compound which causes it to adhere to the 
side walls of the magazine, but this in time will 
burn away; and at this latter stage the stick 

to the pressure exerted by the expansion 
fuel during the coking process. . . . 
The objects of this invention are accomplished 

by admitting primary air to the sides of the: 
magazine throughout the major portion of the 
height thereof to produce heating of the periph 
eral portion of the column of fuel, liberating the 

20 

25 

volatile gases therefrom, and also supporting com 
bustion of the peripheral portion of the fuel, 
which keeps the column of fuel burned away 
from the side Walls as combustion progresses, 
thus preventing sticking to the walls, and - caus 
ing the fuel to settle down gradually during 
the combustion process. - 

Since it is difficult to furnish an adequate Sup 
ply of primary air to reach all of the volatiles and 
coke in the fuel column, provision is made for 

tion zone. 
30 
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admitting a secondary air supply to the combus 
Thus any volatiles or gases which 

reach this point in the bottom flue in an un 
-burned state, due to a lack of the necessary 
Oxygen, are thereby supplied with secondary air 
for complete consumption thereof, causing com 
plete combustion of the fuel. - . . 
Both primary and secondary air are preheated 

when admitted to the stove, thereby aiding com 
bustion, and both may be controlled so as to 
regulate the burning of the volatiles, reducing 
these as much as required to obtain complete 
combustion. Since free gases are not thereby 
given off, but are substantially consumed, this 
results in the discharge of substantially no smoke. 
Therefore, it is substantially a smokeless stove. 
A preferred embodiment of the invention is 

shown in the accompanying drawings, together 
with modifications thereof, in which: 

Fig. 1 is a vertical sectional view through the 
Stove; . 

Fig. 2 is a horizontal sectional view there 
through on the line 2-2 of Fig. 1; 

Fig. 3 is a similar view on the line 3-3 of Fig.1; 
Fig. 4 is a diagrammatic view showing the mag 

azine filled; - . Fig. 5 is a similar diagrammatic view during 
the partial combustion of the fuel; 

ing of the fuel to the sidewalls is due principally 
of the 
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Fig. 6 is a detail vertical section showing a 
modified form of primary air supply; 

Fig. 7 is a vertical section through a stove hav 
ing a modified form of magazine; and 

Fig. 8 is a horizontal section therethrough. 
The invention is shown as applied to a maga 

zine heating stove constructed with a fuel maga 
zine designated generally by the numeral adapt 
ed to receive a quantity of fuel, such as coal, 
therein necessary to support combustion. The 
magazine is formed and enclosed by members 
23, hereinafter described. A heating and con 
bustion chamber 2, is disposed beside the fuel 
magazine, as shown particularly in Figs. 2 and 3. 
The fuel magazine is constructed With a Sur 

rounding drum 3, shown as of sheet metal, and 
having a heating drum 4, attached to opposite 
sides thereof by seams 5. The heating drum .. 4 
has a partition 6, extending transversely thereof 
between the heating chamber 2 and the fuel mag 
azine . A cover 7 extends over the drums 3 and 
4 and forms the top of the stove. The top 1 has 
a feed opening therein over the magazine which 
is provided with a lid 8 for closing the same. 
Supporting the drum 3 that encloses the fuel 

magazine , and the heating drum 4, is a base 9, 
within which is mounted a base casting O which 
extends transversely beneath the fuel magazine 
and the heating chamber, and is supported on 
the periphery of the base 9 intermediate the lat 
ter and the drums 3 and 4, as shown in Fig. 1. 
Mounted within the base casting 0, beneath 

the fuel magazine , is a rotary ash grate ff, be 
neath which is supported a draw-center ash 
dump. 2 within an ash pit f3. The rotary ash 
grate if and ash dump 2 are of conventional 
construction, designed for turning movement in 
shaking down the ashes into the ash pit 3, while 
the ash dump 2 is adapted to be withdrawn for 
dumping the entire contents of the fuel magazine. 
The ash pit 3 has a door 4 in air-tight sealing 
relation therewith at the periphery of the base 
9 adapted for opening movement for access to the 
ashpit 3. 
The base casting O has a transverse Support 

ing bar 5 extending thereover in bridging rela 
tion, one side of which is in sealing relation with 
the lower edge of the partition 6. The opposite 
edge of the bar 5 is in sealing relation with the 
lower edge of the drum 3 forming an air Space 
| 6 therebetween which partially surrounds the 
fuel magazine f, as shown in FigS. 2 and 3, and 
within which air space the primary air may be 
preheated. Air is admitted to the air Space 6 
through openings: 7 in one-side of the drum 4, 
which openings are controlled by a slide damper 
8 (Fig. 3). 
The upper end of the air Space 6 is in open 

communication with a distributing duct 9 that 
surrounds a dome 20. The dome 20 extends-down 
wardly from the fuel opening in the top 7 into 
the upper end of the drum 3, and has a laterally 
extending flange 2 thereon, extending outwardly 
to the drum 3 and secured thereto for Support 
ing the dome 20. 
The flange 2 on the bottom edge of the dome 

20, is provided with a plurality of notches 22 in 
the periphery thereof at spaced intervals around 
the drum 3, each of which notches has a channel 
member 23 extending downwardly therethrough. 
A series of channel members 23 is thus provided 
surrounding and enclosing the fuel magazine. 
and forming the surrounding. Wall thereof, as 
shown in Fig. 2. Each of these channel members 75 

O is constructed preferably of a channel bar, and 
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4 
is slidably received in the notch 22 for expansive 
action under heat, or for ready removal and re 
placement when desired. The channel shape of 
each bar 23 forms a passageway therethrough, 
which is adapted to have communication with 
the fuel magazine through Orifices 24 formed 
at intervals in the inner wall of Said channel and 
through orifices. 25 in one of the lateral flanges 
thereof. The orifices 24 and 25 are arranged at 
intervals along the length of each channel 23, aS 
shown in Fig. 1, to admit air from the passageway 
throught the channel into the fuel magazine at 
the periphery of the latter. 
The channel bars 23 are spaced relatively close 

together, as shown in Fig. 2, so that lumps of coal 
will not get into the Space therebetween and 
thereby the orifices 25 will be effective to supply 
air to... the periphery of the column of fuel, even 
if the orifices 24 should be closed by the lodging 
of fuel therein. However, ribs 26 extend length 
Wise on each channel bar 23 on opposite sides of 
the row of orifices 24 therein to keep the coal 
from lodging in the orifices plugging them up, or 
from lying flat thereagainst. Any fine coal that 
should pass through the air orifices 24 will fall 
downward through the channel bars 23 into the 
ash pit at the bottom, thus keeping these air pas 
sageways clear. 
The lower ends of the channel bars 23 are Sup 

ported on the upper edge of a fire-brick ring 27, 
Which is seated in turn upon the base casting 
f0, or carried thereby. The fire-brick 2 has a 
series of grooves 28 extending lengthwise thereof, 
forming air passageways in alignment and open 
communication with the passageways through 
the channel bars 23. The lower ends of the pas 
SageWays 28 are turned inward to the inner Sur 
face of the fire-brick 2, forming air jets 29 
around the periphery of the column of fuel in the 
fuel magazine . 
The fuel magazine is adapted to contain a col 

lumn of fuel therein, rising from the ash grate if, 
with the primary burning zone located at the 
lower portion of said column of fuel. Extending 
laterally therefrom in the base casting fo is a 
bottom flue 30 entirely above the ash grate f , 
the Outer end of which flue 39 is in open com 
munication with the heating and combustion 
Chamber 2. Said heating and combustion chann 
ber 2 has transversely overlapped baffles 3 f there 
in, as shown in Fig. 1, with a flue outlet 32 at one 
Side of the upper end thereof. 

Provision is made for admitting secondary air 
to the burning. Zone at the bottom flue 30. for 
Complete combustion of any volatiles, gas or fuel 
at this point, aiding particularly in the combus 
tion of the volatile matter that remains in the 
fuel. when the latter has reached the combustion 
ZOne and there discharges the volatile gases. For 
this purpose, a preheating chamber 33 is provided 
between the partition 6 and an auxiliary parti 
tion, 34, as shown in Figs. 1 and 2. The preheat 
ing chamber 33 has air inlets 35 at one end there 
of controlled by a register 36 of the slide valve type (Fig.2). 
The auxiliary partition 34 is provided with a 

ledge 37 at the lower edge thereof for supporting 
a fire-brick baffle 38...thereon, which fire-brick 38 

70 has a shoulder 39 along one edge thereof in posi 
tion to seat upon the ledge: 37. The opposite side 
of the fire-brick 38 has a plurality of ribs 40 seat 
ed upon a shoulder formed by the connecting bar 
5. This holds the fire-brick baffle 38 with the 

side wall thereof spaced from the adjacent edge 
of the transverse supporting bar 5, With Second 
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ary air outlet openings 4 therebetween for ad 
mitting secondary air from within the preheating 
chamber 33 into the top of the flue 30 substan 
tially at the burning Zone. This mounting for 
the fire-brick baffle 38 permits it to be lifted up 
ward in the chamber 33 and turned laterally on 
the ledge 37, swinging its lower edge to the left 
in Fig. 1, thus releasing the ribs 40 from their 
Supported positions on the adjacent edge of the 
bar 5, which permits the fire-brick baffle. 38 to 
be withdrawn. Replacement of this fire-brick 
may be necessary at intervals, and this may be 
done by reversing the process thus described in 
removing the old one. 
In operation, it will be evident that the fire may 

be started in any convenient manner. For in 
stance, the kindling material is placed on the 
grate f l and the fire started and then the fuel 
magazine f is filled with coal, substantially full, 
as illustrated generally in Fig. 4. The kindling 
may be ignited through the ash pit 3 and grate 
ff, and this causes a burning of the coal in the 
fuel column. The main burning Zone will ex 
tend from the grate upwardly substantially to 
the upper portion of the fire-brick 27, as shown 
generally by the fine dotted lines at the bottom in 
Fig. 5. Primary air to support combustion in this 
Zone is drawn inward through the jets 29 from 
the passageways in the channels 23. 
With the shutters or slide valves 8 and 36 

open, as shown in Figs. 2 and 3, air will be drawn 
into the preheating chambers 6 and 33. From 
the chamber f6, this air will pass around through 
the primary air distributing duct f8, thence into 
the channels 23 and downwardly therethrough, 
discharging in the jets 29 at the lower ends there 
of. A part of this primary air is admitted also 
through the orifices 24 and 25 in the surrounding 
Wall cf the fuel magazine to the periphery of the 
column of fue. 
As these channels direct heat upward from the 

primary burning Zone to heat the peripheral por 
tion of the column of fuel, this peripheral portion 
will volatilize gases, the burning of which will be 
Supported by the air admitted thereto through 
the orifices 24 and 25. This burns away the col 
umn of fuel at its periphery from the inner por 
tions of the channels 23, as indicated in Fig. 5, 
and prevents the column of fuel from sticking to 
the periphery of the fuel magazine . This pe 
ripheral burning of the volatiles occurs while the 
center portion of the column of fuel is substan 
tially cool, below 900 F., so that it does not vola 
tilize its gases appreciably. 
This makes it possible for the fuel column to 

settle downward as it is consumed at the bottom, 
making it unnecessary for the fuel to be broken 
down with a poker, because it is not held in bridg 
ing relation against the side Walls of the fuel 
magazine by Sticking thereto, as in prior maga 
zine feed stoves. ... This combustion of the fuel at 
the sides of the fuel magazine automatically com 
pensates for the SWelling action. When the coal is 
Coked, and its settling down gradually maintains 
a Solid burning ZOne at the bottom of the column. 

Since it is not possible for an adequate supply 
of air to reach all of the Wolatiles and coke in the 
fuel column, a secondary air supply is provided 
by the preheating chamber 33. This secondary 
air is admitted to the burning zone through the 
openings 4 at a point where combustion occurs. 
In this manner, any volatiles or gases which reach 
this point in the bottom flue. 30, are supplied with 
the necessary oxygen in the secondary air, so they 
will be burned, and consumption thereof will be 
complete. The hot products of combustion pass. 

0 

20 

6 
up through the heating chamber 2, around the 
baffles 3 and out through the flue opening 32, 
giving up their heat to the side walls of the heat 
ing chamber 2, in passing therethrough. Due to 
the consumption of substantially all of the vola 
tiles or gases, substantially no smoke results from 
the operation of the stove, after it is started. 
Therefore, it is truly a smokeless heater in which 
maximum efficiency is obtained by reason of the 
consumption of all of the gases, even though soft 
COa is used. . . . 
Where lump coal is used as the fuel being 

burned in the fuel magazine, this does not cake 
in the fuel bed to the extent that is encountered 
in using smaller sizes of coal. For that reason, 
the orifices 24 and 25 may be omitted, if de 
Sired, as shown in Fig. 6, the primary air pass 
ing through channel passageways 23' and pas 
sageways 28 in the fire-brick 27, being dis 
charged at the inner face of the latter through 
slots 29 of larger size than the jets 29 in Fig. 1. 
The slots 29 will supply the primary air for con 
bustion in the burning zone. 

25 

30 

40 

45 

50 

55 

60 

65 

70 

75 

Where relatively fine fuel is used, to prevent 
the suspension of the unburned fuel in the maga 
zine with rigid side walls, it is found necessary 
to provide primary air which tends to burn away 
the fuel that is in contact with the side walls of 
the magazine, and leave an open space between . 
the main bulk of the fuel in the magazine and 
theside Walls in such fashion that this unburned 
fuel will settle down into the combustion zone 
at a rate that corresponds With the combustion 
of the fuelin': the regular combustion zone. 
When, however, a large amount of lump coal is 
used, it is found that contacts between the par 
ticles of coal are insufficient to cause the fuel 
mass to stick together and heat in such fashion 
as to prevent the settling down of unburned fuel, 
provided that the intake of primary air takes 
place only a relatively few inches above the fuel 
actually being consumed. . . . 

It is also difficult to maintain a smokeless com 
bustion while providing for two different combus 
tion rates. For example, if the air supply to the 
stove is sufficient to consume six pounds of coal 
per hour at maximum burning capacity, then to 
reduce the air sufficiently to burn only one and 
one-half pounds per hour, the heat of the fuel 
bed will be proportionately less, being then be 
low 1300 F., the temperature needed for com 
plete burning of gas and volatile matter of most 
bituminous coal. . . . . . . . . . . . 

This is accomplished in the present invention 
by the manner of admitting air to the column of 
fuel in the magazine and the way in which the 
combustion is accomplished. The bottom of the 
Column of fuel in the magazine is coked as a re 
sult of the manner in which the air is admitted. 
If the primary air be reduced, this will pass 
through the fuel bed at the point where there 
is the least resistance to its passage, at the bot 
tom, where the combustion will take place. Then 
when the amount of air is increased, the addi 
tional air will pass into the magazine at higher 
points about the circumference thereof, effect 
ing a burning away of the fuel at the periphery 
of the fuel column. - 
The low points where the primary air is ad 

mitted on reduced draft, are the outlets desig 
nated 29, and when the draft is increased, the air 
will be admitted successively at higher points 
through the orifices 24 and 25. This is an impor 
tant feature of the invention, whereby the air 
is admitted to the column of fuel about the pe 
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riphery of the latter and passes down the Side 
of this column penetrating into it only slightly, 
and in such fashion as to burn the part of the 
Column of fuel immediately at the surrounding 
wall Which would otherwiseStick to the Wall and 
prevent the automatic lowering of the column as 
combustion takes place. 
The entire column of fuel does not burn be 

cause the primary air is drawn down about the 
periphery thereof without substantial penetra 
tion, not being passed directly through the center 
of the column, and no primary air being drawn 
in from the bottom up into and through the col 
umn of fuel. Thus the fuel column will burn 
only at the points where primary air is admitted 
to substantial extent, namely, at the bottom of 
the column and immediately surrounding the 
periphery thereof, and the primary air will pass 
out through the flue 30 at the bottom, drawing 
off the liberated combustible gases from the fuel. 
Sufficient secondary air is admitted at the point 
4 to support combustion in said flue and in the 
combustion chamber 2, for complete consump 
tion of these gases before they are discharged 
from the stove. This results in a completely 
Smokeless stove since substantially no con 
bustible particles are discharged through the flue 
thereof. 

In admitting the primary air at this low point 
in the stove, while the ash pit is sealed at 4 as 
described above, there is substantially no tend 
ency for any of the gases of combustion to es 
cape when the main top 8 is substantially re 
moved because there is no upward draft through 
the mass of fuel in the magazine. Furthermore, 
there is substantially no escape of gases of con 
bustion when the ash pit door 4 is opened be 
cause of the manner in which the air is drawn 
in at the side and the low point of admission. 
The air chambers 6 and 33 allow the pre-heat 

ing of the primary and secondary air Supplies 
before the air is admitted to the stove, and these 
air chambers serve also to insulate the combus 
tion and heating chamber 2 from the fuel maga 
zine. The relatively narrow passageway through 
which the secondary air is admitted to the flue 30 
at 3 provides a very simple and effective man 
ner of admitting Secondary air behind the baffle 
formed by the fire brick 38 which will cause the 
secondary air to mingle with the gases of con 
bustion, so as to complete the combustion of such 
gases and thus avoid smoking by the stove. The 
downward projection of the fire brick baffle Or 
arch 38 into the flue 30 also tends to prevent 
the fuel from Working its Way into the combus 
tion chamber 2, and increases the Velocity of the 
gases passing through the flue by reducing the 
cross sectional area of the latter, whereby no fly 
ash lodges on the arch in a Way that would be 
detrimental through accumulative effect. 
Two different designs are described herein 

where the magazine has rigid side Walls, one be 
ing illustrated in Figs. 1 to 5, and the other in Fig. 
6. In actual practice with this invention, using 
ordinary nut and slack bituminous coal, it has 
been found that in the design shown in Figs. 4 
and 5 of the drawings, we can fill up the magazine 
with bituminous coal, after having started a fresh 
fire, and we will have smoke for about fifteen to 
twenty minutes, but the percentage of smoke is 
very small, and it will pass the tests of the usual 
smoke ordinances in cities that are trying to 
eliminate Smoke from the air. Furthermore, this 
Original firing, since it takes place usually only 
once or twice during the winter months, is rela 
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8 
tively-inconsequential. We have proved that 
When the fire is burning continuously and the 
magazine is filled up with bituminous coal that 
after the fire has burned down close to the Con 
bustion chamber, the original smoke from the 
fresh fuel supply lasts only about four or five 
minutes and is in a negligible quantity, and there 
after the operation is substantially Smokeless. 

After starting a fresh fire With a magizine full 
of soft coal, we have found out that only about 
twenty to twenty-five per cent of the volatile mat 
ter is discharged from the fuel, even when the 
conibustion rate is high, during the first hour. 
The rest of the volatile in the unburned fuel Sub 
stantially renains until the fuel has reached the 
fire Zone, where the volatile matter remaining is 
consumed along with the solid fuel. With this 
invention it has been proven that the central Wol 
uine of the fuel in the magazine, remains rela 
tively cool and below the temperature that Would 
cause the volatile to be discharged. 

Therefore, this invention provides a magazine 
Stove that is Substantially Smokeless With ordi 
nary grades of bituninous coal of the size of nut 
and slack, ordinary stoker sizes, or larger; that is 
exceedingly efficient; in which the Volatile matter 
is burned mostly along With the Solid fuel itself; 
and a design in Which the combustion rate of the 
fuel can be controlled readily. It has been found 
that the stove will idle and keep the fire alive for 
as long as seventy-two hours with one hundred 
pounds of nut and slack originally put into the 
magazine, and that at any time during this period 
the fire can be made to supply its maximum heat 
very shortly after damper regulation giving the 
required amount of primary air for full combus 
tion. 

If desired, a hot water heater may be utilized 
in connection with this stove, by providing a 
Water back around the air passageways, or in 
place of the fire-brick 27, in a manner that Will 
be obvious. 

ProVision may be made in the stove for relieving 
the Side pressure on the magazine walls mechan 
ically, So as to let the coke bed settle down as fuel 
is consumed in the combustion zone, as shown in 
FigS. 7 and 8. In this form, the magazine drum 
5 is constructed with a combustion Zone 52 in 
the lower portion thereof, having the usual grate 
at the bottom, and surrounded by a fire-brick 
ring 53 at the lower end of the fuel magazine. 
A filling opening is formed within a dome. 54, 
having a removable cover 55. - 
The Side walls of the magazine are formed of 

a plurality of metal plates 56, preferably of cast 
iron, which extend downward in truncated coni 
cal form, Within the drum 51. The upper ends 
of the plates 56 are formed with hooks 57 which 
engage over a surrounding ring 58 carried by 
brackets attached to the dome 54, thus pivotally 
Supporting the plates thereon in downwardly in 
clined directions, with the lower ends of the plates 
56 bearing upon the upper edge of the fire-brick 
ring 53. The angle of the plates 56 to the vertical 
axis should be such that the plates will hold the 
Side pressure of fresh fuel supply, but will swing 
OutWard in a laterally expanding action when 
the heat of combustion in the stove causes a swell 
ing action of the coal. 
The plates 56 are provided with ribs 59 ex 

tending vertically along edges thereof, and these 
edges are arranged in overlapping relation, as 
shown in Fig. 8. The edge of one plate 56 is bev 
eled at 60, forming a feathered edge thereon, in 
position to overlap an angular corner 6 on the 
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adjacent section, which arrangement effectively 
Seals the joint therebetWeen, Substantially pre 
venting fine coal from passing through the joint, 
but if any coal should work through, it would 
drop into the combustion zone. The shape of s. 
this joint between the sections will tend to pre 
went the collection of any fine coal therein, as 
well as any undue leakage resulting from the 
lateral expansion of the plates. 56, due to the 
Swelling action of the heated coal in the maga 
Ze. -, . . . . . . . . . . . . . . . . . . 

The plates 56 are shown as formed with holes 62 
therethrough for admitting primary air around 
the outer portion of the fuel magazine, as well 
as at the bottom edge of the fire-brick ring 53, if 
desired, to keep the fuel bed burned away from 
the plates as described above. However, it may 
not be necessary to provide such air holes 
throughout the major portion of the height of the 
fuel magazine, especially where the expanding 
Walls of the fuel magazine are used as shown in 
Figs. 7 and 8, which will allow the fuel bed to set 
tle down in the combustion zone as the coal is 
burned therein. Nevertheless, it is desirable to 
admit the primary air to the fuel bed above the 
combustion zone, in order to obtain a substantial 
ly smokeleSS Stove, in addition to the admission 
of some primary air through the fuel being con 
sumed in the combustion zone. Such an ar 
rangement causes burning of the volatiles, as they 
are released by the heated coal in the fuel bed, 
and yet the volatiles are not expelled too rapidly, 
but pass through the combustion zone gradually. 

10 

5 

20 

30 

We claim: . . . . . . . . . 
1. A process of burning bituminous coal in a 

stove having a fuel magazine with surrounding 
walls, comprising supplying a column of fuel in 
the fuel magazine, producing a layer of incan 
descence by primary combustion of the fuel in 
a zone adjacent the lower end portion, of the 
fuel magazine, introducing the primary air into 
the magazine only above the lower end of the 
fuel column at the periphery thereof with a por 
tion of said primary air introduced adjacent the 
zone of primary combustion, and the remainder 
of the primary air introduced at the periphery 
of the fuel column along a substantial portion of 
the height thereof to supply oxygen to support 
combustion at the periphery of the fuel col- 50 
umn with substantially no combustion in the 
center of the said column of fuel at the same 
level, whereby before combustion takes place in 
the center of the fuel column the periphery of 
the column at this same level is burned away 55 
from the surrounding walls in a fashion that per 
mits the fuel column as a whole to settle down 
into the combustion zone, as the fuel therein is 
COn Suned. . . . . - 

2. A magazine feed stove comprising a fuel 60 
magazine structure adapted to contain a column. 
of fuel therein with a Zone of primary combus 
tion at the bottom thereof, a bottom structure 
for supporting the column of fuel in the maga 
zine, a bottom flue extending laterally from the 65 
fuel magazine and having an intake end con 
nected with the magazine at the Zone of primary 
combustion for discharge of the products of com 
bustion through the bottom flue, means for ad 
mitting primary air into the fuel magazine at 70 
the periphery thereof adjacent the Zone of pri 
mary combustion, means for supplying air to the 
fuel magazine spaced above said primary air ad 
mitting means, and means for supplying second 
ary air to the bottom flue to support secondary 75 
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10 
combustion of the products of combustion pass 
ing therethrough. 

3. A magazine feed stove comprising a fuel 
magazine structure adapted to contain a column 
of fuel therein with a zone of primary combus 
tion at the bottom thereof, a bottom structure 
for supporting the column of fuel in the maga 
zine, a bottom flue extending laterally from the 
fuel magazine and having an intake end con 
nected with the magazine at the zone of primary 
combustion for discharge of the products of com 
bustion through the bottom flue, means for sup 
plying Secondary air to the bottom flue to sup 
port Secondary combustion of the products of 
combustion passing therethrough, means for ad 
mitting primary air to the fuel magazine at the 
periphery thereof adjacent the zone of primary 
combustion to support said primary combustion, 
and additional means Spaced above said primary. 
air admitting means for supplying air to the 
periphery of the fuel magazine above the Zone 
of primary combustion to supply oxygen to sup 
port combustion at the periphery of the fuel 
column with substantially no combustion at the 
center of said column of fuel at the same level, 
Whereby, before combustion takes place in the 
center of the fuel column the periphery of the 
column at this same level is burned away from 
the surrounding walls in a fashion that permits 
the fuel column as a whole to settle down into 
the combustion Zone as the fuel therein is con 
Sumed. - 

4. A magazine heating stove comprising a fuel 
magazine having Surrounding. Walls adapted to 
contain a fuel column in the magazine, a fuel 
supporting bottom structure beneath the maga 
Zine for supporting the fuel column for primary 
combustion of the fuel in a zone above the fuel 
supporting means, means for supplying primary 
air to the periphery of the fuel column adja 
cent the Zone of primary combustion from a space 
externally of the fuel column to support the pri 
mary combustion, and means for introducing pri 
mary air into the fuel magazine substantially 
throughout the periphery thereof and along the 
height of the fuel column, said primary air ad 
mitting means being arranged to supply the pri 
mary air to the fuel magazine directly from ex 
ternally of the fuel magazine without passing 
through the fuel magazine to support combustion 
at the periphery of the fuel column causing the 
fuel to be burned away from the surrounding 
walls and to settle down as fuel is consumed 
therebelow in the Zone of primary combustion. 

5. In a magazine-feed Stove, the combination 
of a fuel magazine for containing a column of 
fuel, means for Supporting the column of fuel 
in the magazine and arranged to provide a Zone 
of primary combustion at the lower end of the 
fuel magazine, means forming a continuous sub 
stantially imperforate Wall about the periphery 
of the fuel magazine adjacent the lower end there 
of and having, constricted orifices at the lower 
end thereof for admitting air into the Zone of 
primary combustion, means forming openings at 
the periphery of the fuel magazine substantially 
throughout the height thereof for admitting air 
into the periphery of the fuel magazine from ex 
ternally thereof, means forming one or more air 
Spaces about the fuel magazine in communica 
tion with the openings and Orifices for supplying 
air to Said. Openings and Orifices, said orifices 
being of appreciably smaller air capacity than 

} the air space or air Spaces in communication 
therewith, means for directing the products of 
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combustion laterally from said Zone of primary 
combustion, and means for admitting secondary 
air to said last-mentioned means to support sec 
ondary combustion therein. - - - - - ' , " . . . . . . . . 

6. A magazine-feed stove comprising a fuel 
magazine structure adapted to contain a col 
umn of fuel therein with an incandescent layer 
at the bottom thereof, a grate structure for Sup 
porting the column of fuel in the magazine. With 
the incandescent layer directly above the grate, 
a bottom flue extending laterally from the fuel 
magazine and having an intake end connected 
with the magazine entirely above the grate in 
position for discharge of the gaseous products 
of combustion through the flue above the grate, 
means for admitting primary air to the periph 
ery of the fuel magazine through constricted ori 
fices directly above the intake end of the flue 
in close proximity therewith, means for supply 
ing air to the periphery of the fuel magazine 
along the height of the column of fuel therein 
and including openings disposed substantially 
throughout the periphery of the fuel magazine, 
means externally of the fuel magazine for Sup 
plying air directly to the orifices and Openings 
without passage through said magazine, and 
means for supplying secondary air to the bottom 
flue to support secondary combustion of the prod 
ucts of combustion passing therethrough. 

7. A magazine-feed stove comprising a fuel 
magazine structure adapted to contain a column 
of fuel therein, said magazine structure having a 
surrounding wall adapted to enclose the fuel 
column, a bottom fuel-supporting structure at 
the lower end of said wall adapted to confine a 
combustion zone therein adjacent the bottom 
end of the magazine structure, said wall having 
vertical air passages therein. With slots connected 
therewith and extending upwardly in the fuel 
magazine substantially throughout a major por 
tion of the height of said magazine, Said air pas 
sages being closed externally and extending down 
wardly directly to the combustion zone and hav 
ing air inlets into the magazine at the con 
bustion zone of appreciably smaller capacity than 
said air passages, and means for supplying air 
into the upper ends of said passages independ 
ently and externally of the fuel magazine with 
out passing through said magazine for flow 
through said passages directly to the inlets at 
the combustion zone and for flow through said 
slots for admitting air therefrom into the pe 
riphery of the fuel magazine. 

8. A stove comprising a magazine structure 
having a grate for supporting a column of fuel 
therein, conduit means for supplying primary air 
to said fuel column, including means for Sup 
plying air to one end thereof, and said conduit 
means having constricted orifices capable of dis 
charging therefrom a portion of the total pri 
mary air of the stove when the draft through 
said conduit means is fully open, and a flue haW 
ing unrestricted communication. With the maga 
zine structure for directing products of combus 
tion therefrom, said constricted. Orifices being 
arranged for introducing the constricted Supply. 
of primary air to the vertical outside wall of the 
fuel column adjacent to the unrestricted flue 
leading therefrom, Whereby when the draft is 
reduced appreciably from the full draft of nor 
mal combustion the said primary air supply in 
troduced through the orifices to the periphery 
of the fuel column Will enter the magazine struc 
ture and produce combustion of the periphery of 
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12 
consume the gaseous products of combustion pro 
ducing a Smokeless operation at such a reduced 
rate of combustion. 

9. A stove comprising a fuel magazine struc 
ture, a bottom structure for supporting the fuel 
in the magazine structure, conduit means hav 
ing damper control means therefor and con 
structed for supplying downwardly moving pri 
mary air Substantially to the entire perimeter of 
the fuel column in the magazine structure, a 
flue connected With the magazine structure ad 
jacent the bottom structure for drawing the gase 
ous products of combustion laterally from a sub 
stantially uninterrupted portion of the perimeter 
of the fuel column, said fluehaving the intake 
thereof extending circumferentially of the fuel 
column less than one-half of the total perimeter 
thereof, said conduit means having one or more 
constricted ports in the magazine structure above 
the lower end thereof for directing the flow of 
primary air against the perimeter of the fuel 
Column and having one or more additional ports 
thereto in position to be adjacent the fire zone, 
said port or ports being so located and con 
Stricted that upon full opening of the damper 
means for maximum capacity a major portion of 
the primary air is directed to the perimeter of 
the fuel column above the fire zone and when 
the stove is being operated at a low heating 
capacity the major part of the primary air passes 
through the conduit means to the constricted 
port or ports at the bottom of the magazine struc 
ture and directly above the entrance to said flue, 
whereby the perimeter of the burning fuel column 
adjacent thereto is supplied with sufficient pri 
mary air to promote full consumption of the fuel 
at this point. 

10. A down-draft magazine-feed heating stove 
comprising a fuel magazine structure for con 
taining a column of fuel therein, said structure 
having an opening at the top thereof for supply 
ing fresh fuel by gravity to the magazine struc 
ture, a closure for said opening and constructed 
for Sealing said opening against the entrance of 
air therethrough when the closure is in place 
over the opening, a bottom structure including a 
grate for supporting the fuel in the magazine 
structure and including de-ashing means for sep 
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arating ashes from the column of fuel, and an 
ash pit below said fuel supporting means, means 
for gaining access into the ash pit-to remove the 
ashes therefrom and including an opening and 
a covertherefor constructed for sealing the open 
ing Substantially against the entrance of air 
thereto when the cover is in place, said closure 
and cover being constructed to prevent the ad 
mission of air to the fuel magazine and ash pit 
during operation except when fuel is being sup 
plied to the magazine or ashes are being taken 
out, means for introducing primary air into the 
magazine structure at points wholly above the 
level of the bottom structure, and a fiue extend 
ing laterally from the fuel magazine in com 
munication therewith above the grate for con 
veying the gaseous products of combustion lat 
erally away from the burning fuel, the air sup 
ply and air introducing means being constructed 
for introducing at least a major portion of the 
primary air to the perimeter of the fuel column 
at points Substantially above the level of the 
horizontal plane of the top of the flue adjacent 
the fuel column, means for introducing secondary 
air into Said flue, and separate means for con 
trolling the primary and secondary air introduced 

the fuel column with Sufficient temperature to 75 by the respective means, 
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11. A magazine feed stove comprising a fuel. 
magazine structure adapted to contain a column. 
of fuel therein with an incandescent layer at 
the bottom thereof, a bottom fuel-Supporting: 
structure for Supporting the fuel in the maga 
zine structure with the incandescent layer direct 
ly above said bottom structure, a flue for con 
veying off the gaseous products of combustion 
and having an intake end connected. With the. 
magazine, structure wholly at a point above the 
bottom structure in position for the discharge of 
gaseous products of combustion entirely above the 
bottom structure, and means for Supplying pri 
mary air to the magazine structure and Opening, 
into the magazine structure directly above, and 
in close proximity with the intake. end of the 
flue, said air supplying means having an intake 
end substantially at the same-level as the incan 
descent layer of fuel at the bottom of the maga 
Zine structure. . . . . . . . . . . . . . . . 

12. A down-draft magazine-feed stove con 
prising a magazine structure for: containing a 
column of fuel...therein, a bottom fuel-Supporting 
structure for supporting the fuel in the maga 
zine structure, a combustion chamber beside, the 
magazine structure and spaced laterally there 
from, means for insulating; the combustion chan 
ber, from the magazine structure, a bottom flue 
for conveying, the gaseous products of combus-: 
tion laterally from the magazine structure-en 
tirely above the bottom fuel-supporting structure 
to the combustion chamber, and means for Sup 
plying to the magazine structure all of the pri 
mary air at the peripheral portion of the maga 
zine structure at points above the bottom fuel 
supporting structure, said air supply means being 
constructed with means for admitting air at a 
combustion zone adjacent the bottom of the fuel 
magazine and arranged for passage of air exter 
nally of the fuel magazine to said air admitting 
means, whereby the temperature of the fuel in . 
the upper part of the magazine structure is main 
tained by said air sufficiently low to prevent the 
fuel from expanding and adhering to the side 
walls of the magazine structure. . . . . . 

13. A down-draft magazine-feed heating stove 
comprising a fuel magazine for containing a col 
umn of bituminous coal therein, a de-ashing bot 
tom structure for supporting the coal in the 
magazine structure, an ash pit below said de 
ashing structure for receiving the ashes there 
through, said ash pit having an access opening 
thereto, a cover for closing said opening against 
the admission of air therethrough, and means 
for supplying primary air downwardly in the fuel 
magazine throughout a substantial portion of the 
height thereof and having an opening into the 
magazine directly above the bottom structure 
and including a conduit extending thereto, means 
forming an exit flue and open to the magazine 
structure at a side thereof entirely above the de 
ashing bottom in such position that none of the 
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tom flue extending between the lower end por 
tions of the fuel, magazine and the combustion. 
chamber and in open communication therewith. 
for directing combustible, gases from Said maga 
Zine to said chamber, an air chamber having 
means for admitting air thereto on a horizontal 
level at the lower portion of the fuel magazine. 
and above the bottom flue, means for circulating 
primary air from said air chamber downwardly. 
externally of the fuel magazine about the periph 
erythereof and admitting said air, to the maga 
Zine at a plurality of points along the height. 
thereof and adjacent the first-mentioned air ad-. 
mitting means to support.combustion in...said 

5. 
15. In a magazine heating Stove, the combina 
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magazine and around the walls thereof. . . . . . . . . 
tion of a fuel magazine adapted to contain...a . 
column of fuel therein, a combustion chamber 
spaced laterally from the fuel magazine, a flue 
extending between the lower end portions of the 
fuel magazine, and the combustion chamber and 
in open communication therewith for directing 
combustible gases from said magazine to said 
chamber, means for admitting primary air to the 
fuel magazine about the periphery thereof and 
at a plurality of points along...the height thereof 
to Support combustion...in said magazine. and 
around the walls thereof, said air admitting 
means being constructed of constricted orifices. 
and having downwardly extending...passageways: 
communicating with the orifices at a series of 
Vertically Spaced points about the magazine. . 

16. In a magazine heating stove, the combi 
nation of a fuel magazine adapted to contain a 
Column of fuel therein, a combustion chamber 
Spaced laterally from the fuel magazine, a flue 
extending between the lower end portions of the . 
fuel magazine and the combustion chamber and 
in Open communication therewith for directing. 
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gaseous products of combustion pass through the . . 
de-ashing structure in moving to the exit flue, 
said: air supply conduit having an air inlet lo 
cated adjacent to a horizontal plane through the 
top of the bottom structure in such position that 
there will be no tendency for back draft upward 
ly through the fuel Zone of gaseous products of 
combustion from the magazine when the ash pit 
closure is opened. . . . . . . . . . . . . . . . 

14. In a magazine, heating stove, the combi 
nation of a fuel magazine adapted to contain a... 
column of fuel therein, a combustions chamber 
spaced laterally from the fuel magazine, a bot 

70. 

75. 

thereof... . . - 
18. In a magazine heating stove, the combina-- 

tion of an uprightfuel magazine adapted to con- . 

Combustible gases from said magazine to said 
chamber, means for admitting primary air. to the 
fuel magazine about the periphery thereof and 
at a plurality of points along the height thereof 
to Support combustion in said magazine and . 

- around the Walls thereof, said air admitting 
means being constructed of constricted orifices 
and having downwardly extending passageways 
Communicating With the orifices at a series of 
vertically Spaced points about the magazine with. 
the lowermost orifices spaced above the flue, and 
means for admitting primary air into the upper 
ends of Said passageways for downward circula 
tion therethrough to the orifices. 

17. In a magazine heating stove, the combina 
...tion of a fuel magazine, adapted to contain a col 
lumn of fuel therein, a ... combustion chamber. 
Spaced laterally from the fuel magazine, a fiue. 
extending between the lower end portions of the 
fuel magazine and the combustion chamber and 
in open communication therewith for directing 
combustible gases from said magazine to said 
combustion chamber, an air chamber interposed 
between the fuel magazine and the combustion 
chamber and extending substantially from side 
to side thereof insulating said magazine and . 
combustion chamber from each other, means for 
admitting cold air into said air chamber at a point 
adjacent the bottom of the fuel magazine, and 
means for circulating air from the top of said air 
chamber above the magazine downwardly exter 
nally of the air chamber about the periphery of 
the magazine to a point adjacent the bottom. 
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tain a column of fuel therein, a grate at the bot 
tom of the fuel magazine substantially Within the 
confines of the Wall thereof for supporting. Said 
column of fuel, an upright.combustion. Chamber. 
disposed beside the fuel magazine and Spaced. 
bodily therefrom, a flue extending laterally, be-. 
tween the lower ends of the fuel, magazine and: 
combustion chamber and in open communication 
thereWith only above the grate arranged for pas 
Sage of gaseous products of combustion, to the 
flue entirely above the grate. Without passing 
downward through the grate, means for admits 
ting primary air to the fuel magazine. at a point. 
wholly above said flue to Support combustionis). 
the bottom of said magazine and at higher' points 
at the periphery, of the fuel magazine below. the 
top thereof for discharging, combustible gases. 
through said flue and to cause settling down of 
bituminous coal in the fuel magazine without ads. 
hering to the Surrounding Wall of the nagazine, 
and means for admitting secondary air into the 
top of said flue for combustion of Said gases. 

19. In a magazine. heating stove, the combina 
tion of an upright fuel magazine adapted to con 
tain a column of fuel therein, an upright Con 
bustion chamber disposed beside the fuel naga 
zine, and spaced bodily.therefrom, a flue extend 
ing laterally between the lower ends of the fuel 
magazine and combustion chamber and in Opera 
communication therewith, means for admitting 
primary air to the fuel magazine at a point. Whol 
ly above said flue to support combustion in the 
bottom of said magazine and for discharging com 
bustible gases through said flue, a baffle extend 
ing transversely of said flue, and projecting down-. 
wardly below the top thereof, and means for ad 
mitting secondary air into the top of Said flue be 
side said baffle and between said baffle. and the 
fuel magazine for causing intermixing of Said 
air with the combustible gases. 

20. A magazine-feed stove comprising a maga 
zine structure for containing a column of fuel, 
said magazine structure including a plurality of 
upright channel members arranged at intervals 
about the periphery of the fuel magazine. With 
openings between the channel members forming 
air passageways in open communication with the 
interior of the magazine structure, said channel 
members having means of communication from 
the air passageways therein into the openings, 
and means for supplying air into saids channel 
members. - 

21. A magazine-feed stove comprising, a naga 
zine structure for containing a column of fuel, 
said magazine structure including a plurality of 
upright channel members arranged at intervals. 
about the periphery of the fuel magazine. With . 
said channel members spaced apart to provide 
spaces therebetween with slots opening from said 
spaces into the periphery of the fuel magazine 
and said slots being elongated in an upward die. 
rection throughout a substantial portion of the 
height of said magazine, the sides of the channel 
members at opposite sides of the spaces converg 
ing toward said slots inwardly relative to the mag 
azine, so that lumps of coal that may paSS 
through the slots will not clog the Spaces, and 
means for admitting air into said spaces for sup 
ply to the fuel magazine. 

22. A magazine feed stove. comprising a fuel 
magazine for containing a column of fuel therein 
and having a Surrounding. Wall structure, said 
Wall structure including a plurality of channel 
members arranged about the periphery of the 
fuel, magazine, each of said channel members. 

10 and having a surrounding. Wall structure, said 
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having means of communication from the air pas 
sageway extending...therethrough into the ... fuel: 
magazine, said channel, members. being spaced 
apart With the spaces therebetween open into the 

, fuel magazine. and having means of communica 
tion through the-side Walls thereof from the air 
passageways: into said spaces. 

23. A magazine...feed-stoves comprising a fuel 
magazine for containing a column of fuel therein. 

Wall structure, including a surrounding enclosure, 
a plurality of channel members spaced at inter 
vals about the enclosure, each of said channel 
members having an inner Wall facing the interior 
of the magazine with side-flanges directed toward 
the enclosure and forming an air passageway 
therethrough extending a lengthwise of the fuel. 
magazine, a fire-brick extending about the lower. 
portion of the fuel magazine, and having... pas 
sageways therethrough in alignment with the 
channel passageways... in . Open communication 
thereWith and extending to points within the fuel 
magazine: for supplying air, to the column of fuel 
therein. - 

24. A magazine feed stove comprising. a fuel 
magazine for containing a column of fuel therein 
and having a surrounding wall structure, said 
Wall structure, including- a surrounding drum, a 
plurality. of channel members-spaced at intervals 
about... the drum, each of said channel members 
having an inner Wall facing the interior of the 
magazine With side flanges directed toward the 
drum and forming an air passageway there 
through extending lengthwise of the fuel maga 
Zine, a fire-brick lining extending about-the fuel 
magazine and supporting the channel members 
thereon, said fire-brick lining having grooves 
therein in alignment. With the passageways in the 
channel members in open communication there 
with, and extending to the inner surface of said 
lining for Supplying air to the column of fuel in 
the magazine, and means slidably receiving and 
mounting the channel members in upright posi 
tions within the drum. 

25. A magazine feed stove comprising a fuel 
magazine...for containing a column of fuel therein 
and having a surrounding enclosure, a heating 
Structure disposed beside the fuel magazine and 
Connected with the first-mentioned enclosure, a 
partition extending transversely of the heating 
Structure forming a preheating chamber between 
Said partition and the magazine enclosure having 
means for admitting air, thereto, said fuel maga 
Zine having a plurality of air inlets about the 
periphery thereof, means forming one or more 
paSSageWayS. extending downwardly to said air 
inlets from the upper end portion of said maga 
Zine enclosure and being in open communication 
With the preheating chamber. 

26. A magazine feed stove comprising a fuel 
magazine for containing a column of fuel therein 
and having a surrounding wall structure, a 
heating structure connected with the wall struc 
ture and extending laterally.therefrom enclosing 
a heating chamber, a partition extending trans 
Versely of the heating structure spaced from the 
Wall structure forming a preheating chamber 
therebetween having an air, inlet, means con 
nected with said preheating chamber for sup 
plying air therefrom through the wall structure 
to the inner periphery of the fuel magazine for 
supporting combustion therein, a flue connecting 
the lower end portions of the fuel magazine and 
the heating chamber; and means for admitting 



17 
secondary air to said flue intermediate the fuel 
magazine and the heating chamber. 

27. A magazine feed stove comprising a fuel 
magazine for containing a column of fuel therein, 
a heating structure disposed beside the fuel 
magazine, means forming a flue connecting the 
lower end portion of the fuel magazine with the 
heating structure, and secondary air supply 
means intermediate the heating chamber and the 
fuel magazine, said air supply means including 
wall structures enclosing an air preheating cham 
ber, one of said Wall structures having a ledge 
connected thereWith and the opposite wall struc 
ture having a shoulder connected therewith, a 
fire-brick having one side seated on said ledge 
and having one or more ribs extending laterally 
from the opposite side thereof and seated on the 
shoulder for supporting the fire-brick there 
between, said shoulder having the inner edge 
thereof spaced from the adjacent side of the fire 
brick forming an opening therebetween from the 
preheating chamber into the flue. 

28. A magazine heating stove comprising means 
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forming a combustion Space, a fuel magazine 
thereabove adapted to contain bituminous coal 
and arranged for discharging the same by gravity 
into the combustion space automatically as fuel 
is consumed therein, and means for introducing 
primary air above the combustion space for 
downward movement thereto in part through the 
fuel supply in the magazine, whereby the down 
draft carries the volatile matter produced in the 
lower portion of the fuel supply into the combus 
tion space without heating all of the fuel in the 
magazine sufficiently to volatilize it completely 
until it has reached a location adjacent the com 
bustion space, said fuel magazine having side 
Walls thereof constructed for lateral expansion to 
reduce the pressure of the coal against said side 
walls when the coal is SWelled by the heat of 
combustion in the stove, whereby the coal will 
settle by gravity into the combustion space as 

20 coal is consumed therein. 
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