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UNITED STATES PATENT office 
unreversion rocre CIR 

CULATON, AIR.HEATING FURNACE 

Allan Bryson Carswell, Ottawa, Ontario, Canada 
Application May 13, 1948, serial No.26,789 

(CI. 126 -10) 6 Claims. 

: This invention, relates, to improvements in a 
furnace, and especially to one having increased 
heat transfer-areas rand a more efficient routing 
of-the-products of combustion from the fire pot 
to the emerging-smoke pipe. 
Among the principal objects of the invention 

are-to-provide a novel furnace structure that will 
yield up a higher-percentage of the total heat of 
combustion, enable the extraction of substan 
tially-all the heat, from...the products of combus 
tion reducing-the-temperature of the output of 
normally...very.hot.flue gases to near room item 
perature, and in, which the essential parts of the 
furnace are so arranged as to afford ready, access 
for cleaning...and servicing, that the unit may be 
easily, maintained in a condition for peak, per 
formance. 
A further, object of...the-invention, is to provide 

aheat-transferring bank-of-finned, smoke tubes 
removably mounted in the furnace to allow of re placement-asia...single-unit. 

It is further...within-the province of the inven 
tion herein disclosed to provide a hot air furnace 
of generally-simplified and improved design, sub 
stantial and durable structure and enhanced op 
erating.efficiency. and economy...that is capable of 
manufacture-at, a relatively...reasonable cost. 
:To the accomplishment, of these, and related 

objects...as shall become tapparent as the descrip 
tion proceeds, the, invention, resides: in the con 
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struction, combination and arrangement of parts 
as shall be: hereinafter more fully described, ill 
lustrated in the accompanying... drawings, and 
pointed out in the claims hereunto appended. 
The inventions will be, best understood. and can 

be more clearly described, when reference is had 
to the drawings, forming a part of this disclosure 
wherein like characters indicate like parts 
throughout the several-views. 

In the drawings: 
Figure i is: a vertical "longitudinal Section 

through a furnace constructed in accordance 
with this invention; 

Figure 2 is a vertical transverse section there 
through; 

Figure 3 is a plan view, with one half-sec 
tioned; - - - - - 

Figure;4 is a rear elevation with the lower left 
portion broken away; and 

Figures 5 and 6 are details of the heat radiating 
fin, being an elevation and section respectively. 
With ancelongated rectangular casing a fire 

pot; 2 and dome 3 are arranged somewhat for 
wardly of a central position. Across the front of 
the dome and in open communication with it is 
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a transverse horizontal chamber 4. Across the 
rear of the furnace, level with the dome... and 
front chamber 4, and spaced somewhat-behind 
the rear of the dome is a smoke outlet manifold 
chamber 5. from which the usual smoke. pipe 6 
emerges. 
Joining the front chamber 4 and the rear 

Smoke, manifold 5 are two banks.Of finned tubes 
T, one on either side of the fire pot dome. 3... Just 
to the rear of this dome a vertical transverse 
bulkhead or partition 8 divides the furnace cast 
ing into fore and aft sections with half, or more 
of the tube...banks lying in the forward-part...It 
will be seen the top of the casing f is open as this 
instant invention is not concerned with either 
the source or, eventual. distribution of the air. 
However, the partition 8 marks the division be 
tween the cold air inlet.9 and the hot air outlet 
0. 
...Below the rear. Smoke manifold 5 and the after 

part of the tube. banks. 7 the air-passageway or 
route i? passes through filter pads 2 then en 
ters opposite-sides of a motor driven fan f3, in a 
fan housing 4 in the lower, rear of the furnace 
casing thence under the partition 8 into the for 
Ward section of the furnace where it encircles 
the fire pot and dome and rises through the 
banks of finned. Smoke tubes. T. to pass. Out 
through the outlet O in the open top of the for 
ward section. 
Though my furnace may be - adapted to any 

kind of fuel or firing, Figure 1 shows a gun-type 
oil burner 4 in a closed off compartment the 
lower front protected by a removable, louvered 
front closure...f5. The upper, part of the walls 
and sloping part of the top of the front. Section 
of the casing...is insulated as indicated at 6 and 
in addition to a door 7 affording access to the 
firepot, dome and front transverse chamber 4, a 
hinging...baffle guard 8-issuspended, 
Preferably the entire furnace is of all-welded 

steel construction, and the outer air-engaging 
surfaces of the dome. 3., and front chamber 4 
have radiating vanes or ribs 9 that serve. also...to 
strengthen the dome structure. 
The banks of tubes are each formed as a com 

plete and removable unit. The multitude of 
small, relatively thin, equally spaced, parallel 
tubes Ta are carried by three panels 7b, candid 
respectively and, provided with fireproof, air tight 
gaskets are removably Secured to flanges 20 at 
the front compartment, the partition, 8 and the 
inner wall...of the rear. Smoke manifold. 5. On 
the back of the casing, in line with each bank 
of tubes is a clean out door 2 of Sufficient size 
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to allow for the installation and removal of a 
complete bank. Spaced longitudinally along the 
banks of tubes are thin, vertical, transversely ex 
tending sheet metal radiating fins 7e having per 
forations if to pass the fins, and the perforations 
flanged as at Tg. The fin perforations have a 
tight, frictional engagement with the tubes So 
the expanding of the metal on heating increases 
the conductivity of the connection. Like all 
other joints in this furnace, the tubes are welded 
to the panels, especially b and 7d, although the 
partition engaging panel 7c may be an enlarged 
fin. 
The cross sectional area of the tubes Ta is such 

as to offer no obstruction to the flow of the prod 
ucts of combustion therethrough even with the 
greater Surface frictional engagement encoun 
tered and being Small and finned and of consid 
erable length the gases flowing therethrough are 
able to give up almost completely of their heat 
units before emerging into the rear smoke mani 
fold 5. The down draft of incoming cold air en 
tering through the open top 9 of the rear section 
passes over the rear ends of the already partly 
cooled banks of tubes Ta, and is partially warmed 
while taking up most of the remaining heat of 
the flue gases in the tube banks. Thus the cur 
rent of air is raised to a higher temperature than 
Would otherwise be the case by contact with the 
ribbed fire box dome and the very hot front sec 
tions of the tube banks before leaving the front 
section furnace outlet 0. 
From the foregoing description taken in con 

nection with the accompanying drawings, it will 
be manifest that an efficient and economical fur 
nace is provided that will fulfill all the necessary 
requirements of such a device, but as many 
changes could be made in the above description 
and many apparently widely different embodi 
ments of the invention may be constructed within 
the Scope of the appended claims, without de 
parting from the spirit or scope thereof, it is 
intended that all matters contained in the said 
accompanying Specification and drawings shall 
he interpreted as illustrative and not in a limi 
tative or restrictive sense. 

Having thus described the invention, what I 
claim as new and desire to secure by Letters Pat 
ent is: - 

1. A furnace comprising a fire pot fueled from 
the front and dome surmounting the Same, a 
transversely disposed chamber forward of said 
done in communication therewith, a transversely 
disposed outlet manifold to the rear of said dome, 
removable banks of horizontal tubes on each side 
of Said dome connecting said chamber and mani 
fold and a casing therefor with an inlet at the 
upper rear portion and an outlet at the upper 
front portion thereof and having an air paSSage 
Way therethrough beginning over the rear of said 
banks of tubes and subsequently crossing the 
forward ends of said banks of tubes. 

2. A furnace comprising an outer casing, a 
front fueled fire pot and surmounting dome 
therein forwardly of centre, a transversely dis 
posed chamber in front of said dome centrally 
Open thereto, a transversely disposed outlet mani 
fold in the rear of said casing and spaced a dis 
tance back of said dome, a unitary removable 
bank of heat transfer tubes on each side of said 
done connecting said chamber and said mani 
fold, a vertical transverse partition in said casing 
extending across said casing from side to side 
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4 
and downwardly from the top to a point spaced 
above the bottom thereof and disposed to the 
rear of said dome and a fan circulating air down 
the back of said partition and up the front; Said 
casing having air inlet and Outlet openings dis 
posed respectively to the rear and front of said 
partition and both located above the lower edge 
thereof. or 

3. The combination with the structure set 
forth in claim 2, of a clean out door in the back 
of said casing in line with each of said banks 
of tubes and wherein said banks of tubes are each 
removable longitudinally through said doors as a 
unit, said banks of tubes having front and rear 
end panels in which the tubes are terminally 
welded and which panels are releasably joined 
to the front chamber and rear manifold re 
spectively. 

4. The combination with the Structure set forth 
in claim 2, wherein each heat transferring bank 
of tubes consists of a plurality of elongated hori 
Zontal tubes, radiating fins Spaced therealong and 
a panel on each end in which the tubes are ter 
minally welded, Said panels engaging respectively 
the front transverse chamber and rear trans 
verse manifold. w 

5. The combination with the structure set forth 
in claim 2, wherein a heat transferring bank of 
tubes consists of a plurality of elongated hori 
ZOntal tubes, radiating fins spaced therealong, 
formed of sheet metal and perforated to pass 
the many tubes of the bank, the perforations be 
ing of a size and flanged to have tight fitting 
engagement with the tubes. 

6. An all-welded steel furnace comprising an 
outer shell or casing open to the top, a vertical, 
transverse partition dividing said casing longi 
tudinally into front and rear Sections with an 
Opening through the bottom thereof, an air cir 
culating fan directed forwardly through said par 
tition opening so a current of air is drawn into 
the casing through the open top of the rear sec 
tion, passed under said partition and expelled 
through the open top of the front section, a fire 
pot and dome in said casing forwardly of said 
partition, a transversely disposed chamber across 
the front of and in communication with said 
dome being open thereto throughout its height 
for the full width of said dome, a transversely 
disposed outlet manifold in the rear of said cas 
ing and Spaced a distance back of said partition 
and a bank of finned heat transfer tubes on each 
side of Said dome connecting said front chamber 
and Said rear manifold, said banks being longi 
tudinally removable through the back of said 
casing and sealed where they fasten to said 
chamber and manifold with fireproof air-tight 
gasketS. 
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