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Our invention relates to improvements in 
warm air furnaces, and one of the objects of 
the invention is to provide a unique construc 
tion whereby the products of combustion will 
primarily move upwardly from the fire-pot, 
and then downwardly thereafter through a 
tortuous pathway so that the up-flowing air 
to be heated will be gradually heated before it 
reaches that portion of the heating apparatus 
where products of combustion are at their highest temperature, thus realizing the great 
est, extraction of heat therefrom by the air 
being heated. Another object is to create a 
warm air furnace of welded sheet-metal con 
struction that is positively gas and dust tight 
and whereby all possibility of leakage of gases 
or dust through joints, or the seepage of car 
bon monoxide from the furnace proper into 
the Warm air passages, is positively elimi 
nated, and whereby in the case of a strong 
draft passing through the furnace by reason 
of the sealedioints no heated fresh air can be 
drawn from the warm air passages through 
these ioints, as is now commonly the case and 
passed into the body of waste products of 
combustion flowing to the flue, with a result 
that greater efficiency is had from a given 
amount of fuel consumed. The advantage 
flowing from the facts just mentioned is that 
our warm air plant, by circulating a contin 
uous flow of clean healthy air, takes on the 
benefits and advantages of a ventilating sys 
tem. . . 

Another object of our invention is to make 
use of a natural draft, undiminished by infil 
the leak-proof construction of the joints, to 
burn cheap fine low grade types of fuel. 
Another object of the invention is to mini 

mize the danger of explosion while burning 
the grade of fuel mentioned. 
Another object of our invention is to dras 

tically reduce stack losses by means of our 
45 
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large ratio of heating surface to grate area; 
the favorable position of the vertical air-flues, 
and the long baffled path that the products of 
coustion must follow before they reach the 
stack. ; Another object of our invention inherent 
in the welded construction thereof, is to elim 

resulting in heat centres. 

inate the use of cement or asbestos in packing 
the joints between the parts composing the 
warm air furnace, thereby dispensing with 
what might be termed “zones of insulation', 
which result in heat centres, with the ad 
vantage that we secure absolute diffusion of 
the heat throughout the whole structure. 
The "zones of insulation’ such as the cement 
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edioints, are positive barriers to uniform dif 
fusion or transference of heat units through 
out the warm air furnace. In existing de 
signs of warm air furnaces much difficulty 
has arisen from the very rapid oxidation and 
warping of the sheet-metal sections thereof 
when adjacent to or exposed to the direct 
radiation of the fuel body, and we have found 
that such oxidation and warping is due to the 
use of cement, or asbestos in making joints 
between the various parts of the apparatus, 
thus interfering with the diffusion of the heat 
shortening of the life of the sections of the 
warm air furnace subjected to said heat cen 
tres. Moreover the warm air, in such types 
of furnaces mentioned, coming into contact. 
scorched and consequently is not healthful. 
Furthermore it is: well-known that the con 
centration of heat above referred to lowers 
the average effective co-efficients of heat 
transfer. 
In the following 

pathway for the various air 
currents. . . . . . . . . 

Fig. 1 is a vertical central section on the line 
1-1. Fig. 2, through a heating apparatus em 
bodying our invention. Fig. 2 is a horizontal 
cross section on the line 2-2, Fig. 1. Fig. 3 
is a vertical section on the line 3-3, Fig. 1. 
Fig. 4 is a perspective view showing the inte 
rior portion of the heating apparatus control 
ling the directions of movement of the prod 
ucts of combustion and the air to be heated. 
Fig. 5 is a side elevation of portions of the 
preferred form of fire-pot used. 
In the drawings, like characters of refer 

ence refer to the same parts. 
At the outset it must be understood that 

specification and the 
drawings forming part thereof, we shall dis 
close our preferred form of construction, and 
point out the 
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we may make use of any suitable type of 
fire-pot in combination with the means dis 
closed to direct the direction of movement 
of the products of combustion and the air 
to be heated, though with the type of fire 
pot illustrated much increase inefficiency is had. 
The unique construction for controlling the 

direction of movement of the products of 
combustion provides for the desired turbu 
lence thereof as they flow towards the stack; 
therefore these waste products of combus 
tion will be caused to give up the maximum 
number of heat units to the walls of the ver 
tical flues through which the incoming ail to 
be heated will flow, thus increasing the effi 
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ciency of the said apparatus. 
Although this disclosure indicates that coal 

or similar fuel is to be used in the fire-pot, 
it must be understood that any other type of 
fuel may be used, such as gas or oil. 
The heating apparatus comprises a suit 

able outer casing 2 having a heat-distributing 
dome 3 from which opens any desired num 
ber of hot-air pipes 4. Located within the 
casing 2 is another casing 5, spaced apart 
from the casing 2. A boxing 6 is provided 
which surrounds an opening 7 in the front 
wall 5 of the casing 5. This boxing is welded 
or otherwise secured in place, and projects 
through the casing 2. Any suitable damper 
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provided door 8 is suitably mounted in place 
to control the opening 7 through which fuel 
is supplied to the fire-pot. The boxing 9 
similar to the boxing 6, though smaller, is at 
tached to the wall 5' around an opening 10 
therethrough. A suitable door 11 is asso 
ciated with the boxing 10 so as to control the 
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opening therethrough. A boxing 12 is lo 
cated at the bottom of the heating appara 
tus, and is carried by the wall 5 to laterally 
enclose an opening 13 therethrough. A 
damper-provided door 14 is associated with 
the boxing 12 and casing 2 to control air 
passing into the ash pit. This ash pit is com 
posed of a horizontal plate 15 and a back plate 
16 forming the rear wall thereof. Prefer 
ably, though not essentially, integrally 
formed with the plate 16 is a horizontal plate 
17. 18 is a collar carried by the back Wall 
20 and surrounding the opening 19, formed 
therein, and projecting through the casing 
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2. The products of combustion pass through 
the collar 18 to the stack (not shown). 21 
are the side walls of the casing 5, and of 
course these walls form the sides of the ash 
pit. 22 is a plate at the top of the ash pit, 
and this plate snugly fits against the walls 
of the ash pit so that no air can pass between 
the edges of said plate and its supporting 
walls. Any suitable construction may be em 
ployed to support said plate 22, though we 
prefer to use angle bars 23 suitably secured 
as by welding to the walls 21. As shown 
clearly in Figs. 2 and 3, portions of the plate 

type of fire-pot may be made in one 
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22 at opposite sides overlap the lower flanges 
of Said angle bars 23 thereby providing sup 
porting means for said plate. Boits 24 or 
other fastening means may be used to couple 
the plate 22 firmly to the angle bai's 23. As 
shown clearly in Figs. 1 and 2, the plate 22 
is provided with a central opening in which 
is located the grate bars 25. These grate bal's 
may be of any suitable construction, and a 
conventional type thereof has been illustrated 
in the drawings. The preferred manner of 
Supporting the grate bars used is to integral 
ly form with the opposite sides of the pate 
22 trunnions 26 adapted to be received by 
the ends of said bars to permit the same to be rocked. 

27 are the flues for the air to be heated. 
These flues are open at both ends, and are car 
ried at their lower ends by the plate 17 so 
that they will be in alignment with their re 
spective openings 28 formed in said plate. 
These flues continue to the top of the casing 
5 and open therethrough as shown clearly 
in Fig. 3. The said flues. 27 may be of any 
desired number, and they are spaced apart as 
shown clearly in Figs. 2, 3 and 4. 29 are 
baffle plates vertically-disposed and inter 
posed between the flues 27. These baffle plates 
together with the inner ends 30 of the flues 
27 form the inner wall of the combustion 
chamber. As shown clearly in Fig. 4, the 
baffle plates 29 extend down to the plate 17, 
and of course are interposed between the 
flues 27, and these flues and the side walls 
21. Figs. 1 and 2 show clearly that the flues 

- 27 are spaced apart from the wall 20. 
31 are baffle plates, one located above the 

other in each passageway on each side of any 
given flue27. The upper baffle plates are Se 
cured to the baffle plates 29 at their inner 
ends, and the outer ends of the lower baffle 
plates 31 are secured to the wall 20. As 
shown clearly in Figs. 1 and 2, the outer ends 
of the flues 27 are spaced apart from the Wall 
20 thus providing for a passageway 33 there 
between. This passageway at the lower baf 
fle plates 31 is blocked by any suitable means, 
such as a plate 32, resting upon the Outer ends 
of said baffle plates, and extending from one 
side wall 21 to the other side wall, and be 
tween the outer ends of the flues 27 and the 
wall 20. Suitable supports 34 carried by the 
flues 27 may be used to additionally support 
said baffle plates 31. 
While any suitable type of fire-pot may be 

used, we prefer to use one constructed with 
openings in the sides thereof. The preferred 

plece, 
or in sections, to facilitate repairs. In the 
drawings, we show the fire-pot made of sec 
tions 35. These sections have preferably ver 
tical walls, and at the top of each one is 
formed an outward-upward extending flange 
36, the outer edges of which rest in contact 
with the side walls 21; the front wall 5', 
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and the rear wall of the combustion chamber 
formed by the baffle plates 29 and the ends 30 
of the flues 27. The plate 22 is provided on 
its upper side with an annular groove or 
channel 37 which receives a correspondingly 
shaped lower end of each section 35. 

Each section 35 is provided with one or 
more openings 38 therethrough, and as shown 
clearly in Figs. 1 and 3 these openings are 
formed so that their upper and lower walls 
will be inclined at an angle. If desired, the 
abutting edges of the sections 35 may also 
be provided with openings, which edge open 
ings may align, as shown clearly in Fig.1. 
As shown clearly in Figs. 1 and 3, there 

is an annular passageway 39 formed around 
the fire-pot since the walls of the fire-pot are 
spaced apart from the side walls 21; front 
wall 57, and the wall formed by the baffle 
plates 29 and the ends 30 of the flues 27. 
The casing 5 is of all steel, welded con 

struction throughout and so designed that 
all boxings, collars, and connections welded 
to it, pass cleanly through outer casing 2 be 
fore any joints are made. This form of con 
struction eliminates the possibility of any 
leakage of gases from furnace into Warm air 
passages. 
The operation may be outlined as follows: 
With a fire burning, air will be drawn 

through the fuel bed by the action of the 
stack. In our construction, there are two 
paths available. (A) The primary air, that which passes 
through full depth of fuel bed by way of ash 
pit. (B) The secondary air, that passing 
through fuel bed by way of apertures in sides 
of fire-pot, and through damper-controlled 
opening 10. 
The indrawn air will naturally divide be 

tween the two paths in amounts inversely 
proportional to the resistance of each path. 
It obviously follows that the combined re 
sistance of these two paths will be less than 
that of either single path. This lessened fuel 
bed resistance, with means whereby second ary air can be regulated to requirements of 
fuel body, enables a heating apparatus en 
ploying our principle to operate under much 
weaker draft than that required in ordinary 
fire-pot construction. In other words, with 
average draft available, we can burn fuel 
beds of buckwheat of depths and at rates 
of combustion, comparable to those used with 
high grade anthracite in ordinary furnace 
construction. Applied to domestic fuels, 
such as pea, nut, and stove sizes of anthracite, 
we can obtain rates of combustion much high 
er than that possible with ordinary furnace 
construction. 
The waste products of combustion are 

shown by arrows with crossed tails, and the 
paths thereof are over the top of the baffle. 
plates 29 into the passageways between the 

other side. 
In former designs of similar heating plants 

much difficulty has arisen from the very rapid 

flues 27 and down and around the baffle plates 
31 and finally escaping through the collar 
18. The air to be heated passes through the 
opening 39 at the bottom of the back of the 
heating apparatus and into the chamber 40 
formed between portions of the side walls 
21 and casing 2 and the plates 16 and 17 
and is distributed over the heating surface 
of furnace and by means of flues 27 and pas 
sageways between inner and outer casings 2 
and 5. . . . . . 

The preferred type of fire-pot we use has 
the lowermost openings in the walls thereof 
well above the top of the normal ash layer, 
and the topmost openings are well below the 
normal top of the fire body. When the top 
of the fire body is below any of the said 
openings, the door 11 is closed thereby pre 
venting passage of air into the passageway 85 
39 so that no air will pass over the top of 
the fire body to interfere with combustion. 
When the door 11 is closed, air will pass into 
the fire body from the ash pit. . . . . 
The baffle plates 29, and portions of the 

front ends 30 of the flues 27 form a central 
transverse wall in this heating apparatus that 
extends from one side of the casing 5 to the 
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oxidation and warping of their sheet-metal 
sections when adjacent to or exposed to the 
direct radiation of the fuel body, due to the 
commonly accepted furnace practice of using 100 

Such practice makes possible the 
cement or asbestos in making joints and con 
nections. Suc formation of centres of intense heat. This 
heat rapidly accelerates the oxidation of the 
metal, and seriously shortens the life of the 
sections affected. Moreover the warm air. ' 
coming into contact with these intensely hot 
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sections is scorched and rendered unhealth 
ful. In addition, such concentration of heat 
lowers the average effective co-efficients of 
heat transfer. . . . . . Now, by employing an all-steel, electric 
welded construction throughout, the furnace 
becomes an integral unit of one continuous 
sheet of metal, so that the intense heat from 
sections surrounding the combustion cham 
ber may rapidly and completely diffuse 
throughout the entire surface of the furnace. 
In this way, every square inch of the furnace 
surface in contact with the warm air to be 
heated, becomes a potential transmitter of 
the heat; the air is heated without Scorching 
and the life of the furnace lengthened appre 
ciably. . 

Moreover the favorable position of the all 
steel, welded, long, chimney-like, vertical 
?iues, with their continuous metal contact 
with the hottest parts of the furnace can 
create a velocity in the warm air duct much 
higher than that ordinarily available. In 
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is materially increased. 
What we claim as our invention is: 
1. A warm air furnace comprising a sheet 

metal casing having a fuel opening in the 
front side thereof and openings in the rear 
thereof to permit in one case the escape of 
waste products of combustion, and the other 
case to admit fresh air into said casing, and 
embracing a plurality of sheet-metal mem 
bers which are welded to make sealed joints 
where they abut, thus providing for positive 
diffusion of heat throughout the structure 
and the avoidance of setting up heat centres; 
a central vertical transverse wall within said 
casing forming the back wall of the combus 
tion chamber, said wall being composed of 
the end walls of a plurality of spaced sub 
stantially vertical sheet-metal air-flues com 
municating with said fresh air inlet and open 
ing through the top of said casing, and sub 
stantially vertical sheet-metal baffle plates 
located between said flues and the side walls 
of said casing and terminating at their upper 
ends, a suitable distance below the top of said 
casing, the said elements where they abut one 
another, and abut the side walls of said 
casing having their joints sealed by weld 
ing, the said flues being spaced apart from 
the rear Wall of said casing to form a pas 
sageway in connection with passageways 
around said flues and in communication with 
the opening for the escape of Waste products 
of combustion, and an ash pit located beneath 
said combustion chamber. 

2. In the warm air furnace as set forth in 
claim 1, the further feature of providing Sub 
stantially horizontal baffle plates within the 
passageways around said flues; an apertured 
fire-pot supported by a flange-provided por 
tion in the lower portion of said combustion 
chamber and above said ash pit and chiefly 
in spaced relation to the front and side walls 
of said casing and said transverse wall, and 
having its top portion located in sealed 
contact with said walls and its lower portion 
supported in sealed contact with said flange 
provided portion of said casing thus provid 
ing a heating chamber surrounding the sides 
of said fire pot into which air passes through 
a controlled opening formed in the front wall 
of said casing whereby the volume of 
secondary air passing into said chamber Sur 
rounding said fire pot is regulated inde 
pendently of the primary air passing into 
said fire pot through said ash pit. 

HAROLD JOSEPH HILLER. 
RONALD GRUNDY HILLIER. 

this way the capacity and efficiency of system 


