
July 3, 1928. 1,676,054 
R. W. SATTERHOLM 

WARM AIR FURNACE 

Filed June 4, 1927 

sasas arSS Seas aea (Sg 

su-HaMes 

SN3 

  



5 

20 

25 

S O 

40 

5 

Paterated July 3, 1928. 

UNITED STATES as 

1,676,054 
PATENT OFFICE. 

ROBERT W. SATTERHOLIVE, OF CHICAGO, ILLINOIS. 

WARNI-AR FORNA.C.E. 

Application filed June 4, 1927. 

This invention relates to improvements in 
Warm air furnaces, and one of the objects 
of the invention is to provide an improved 
furnace of this character in which gas may 
be employed as a heating medium and which 
furnace will be so constructed and arranged 
that a maximum heat radiating surface will 
be provided to the air currents which are 
being circulated therethrough, with the re 
Sult that the air will be quickly heated and 
a maximum amount of heat by the use of a 
minimum amount of fuel Will be obtained. 
A further object is to provide improved 

means which will retard the flow of air 
currents through the heating chainber, there 
by insuring a thorough heating of the air 
before it is discharged from the heating 
chamber or furnace. 
To the attainment of these ends and the 

accomplishment of other new and useful ob 
jects as will appear, the invention consists in 
the features of novelty in substantially the 
construction, combination and airl'angement 
of the several parts hereinafter more fully 
described and claimed and shown in the accompanying drawings illustrating this in 
vention, and in which 

Figure 1 is a vertical sectional view taken 
on line 1-1, Figure 2, of a furnace. Con. 
structed in accordance with the principles of 
this invention. 

Figure 2 is a view partly in vertical Sec 
tion, partly in elevation and with parts 
omitted, as taken on line. 2-2, Figure 1. 

Figure 3 is a detail horizontal sectional 
view taken on line 3-3, Figure 2. 
The furnace consists essentially of a cis 

ing having side Walls 10 provided with in wardly opening grooves 11-12 respectively 
at the top and botton thereof. A horizontal 
plate or member 13 is provided with an up right encompassing flange 14 Spaced from 
the side edges of the member 13 so that the 
edges of the member 13 will enter the grooyes 
11. This member 13 is secured to the side 
members 10 by means of suitable fastening 
devices 15, preferably in the form of bolts 
which pass through the flange 14 and 
through the adjacent edges of the side mem 
bers. 
A bottom member 16 is provided with a 

series of openings having encompassing 
flanges 17 on the upper face thereof and 
depending from the lower face of the men 
bei 16 are flanges 18 which encompass the 
member and the flanges 18 are spaced from 
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the lateral edges of the member 16 so that 
the edges of this member will enter the 
gTOO Ves 12. Fastening devices such as bolts 
19 are provided for securing the member 
16 to the side members 10 and these fasten ing cleyices pass through the flanges 18 and 
the adjacent portions of the members 10. 
An end plate 20 engages the front edges 

of the members 10 to extend across the 
Space, therebetween and is secured in posi 
tion by means of fastening devices 21 22 
passing through the end member and the re 
Spective flanges 14 and 18. 
The end plate 20 is provided with a door 

opening 22 and a rear plate 23 secured in 
Position in the same manner as the front 
plate 20, is provided with an outlet Open 
ing 24 arranged preferably adjacent the top 
of the members 10. 
The structure thus formed constitutes a 

heating chamber and the members 10 are 
SO arranged that they will diverge from the 
bottom plate 13 to the top plate 16 to form 
inclined Walls. The end members 20 and 23 
are similarly shaped. 

re Tubular members 25 are arranged within 
the chamber thus formed, and the lower 
ends of these members telescope respectively 
with the flanges 17 and the upper ends telescope into openings 26 in the plate or 
illember 13. The tubular members 25 are of 

tape'ed construction, the larger diameter 
being disposed adjacent the bottom of the 
healing chamber, while the smaller diameter 
is disposed adjacent the top of the chamber 
so that the Walls of the tubular member 25 
Will converge in directions opposite to the 
direction which the Walls 10 of the heating 
chamber converge. 
With this construction it will be manifest 

that the heating area of the members 1() and 
of the peripheries of the tubular members 
25 will be increased. 
The structure thus formed is supported 

in any suitable manner preferably by means 
of suitable supports 27, any number of which 
may be provided and to which supports the 
heating chamber is secured. These supports 
27 are connected by means of suitable angle 
irons 28 which serve as a means for sup 
porting the structure intermediate the sub ports 27. 
A Second heating chamber designated gen 

erally by the reference numeral 29 and con 
structed in a manner similar to the hereto 
fore described chamber may be provided and 
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coupled with the first chamber. The second 
chamber is provided with an opening 30 in 
the end plate 31 adjacent the opening 24, and 
a coupling 32 is disposed between the open 
ings and these chambers may be fastened to 
gether in any suitable manner, such as by 
means of fastening bolts passing through 
suitable ears or projections 33 on the re 
spective adjacent end plates. 

Spacing nipples 34 may also be provided 
between the members. The chamber 29 is provided with conical 
members 35, similar to the conical member's 

top and bottom walls of the chamber 29 to 

25 and intermediate the members 35 are 
baffles 36 which are arranged in staggered 
relation and alternately extending from the 

terminate respectively short of the opposite 
wall so that the heated gases will flow in a 
tortuous passage through the chamber 29 
and around the tubular members 35. 
The end member 37 of the chamber 29 is 

provided with an outlet opening 38 encom 
passed by a flange 39 and to which outlet 
opening the smoke stack or ?lue (not shown) 
may be connected. 
The entire structure thus formed is ar 

ranged within an outer casing designated 
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generally by the reference numeral 40, 
which may be constructed of any suitable 
material, preferably sheet matelial and Se 
cured together in any suitable manner. The 
casing 40 is in the nature of a hood and en 
tirely encloses both of the chambers. The 
casing is of a size to be spaced from the 
walls of the chambers and is provided with 
flues 41 through which the heated air may 
be conveyed to the point of use. 

Burners 42 of any desired construction 
may be employed as a heating medium and 
if desired members 43 may be supported by 
means of suitable brackets 44 adjacent but 
spaced from the walls of the chambers and 
also from the walls of the casing 40. 
These members 43 are provided so as to 

hold the incoming air in contact with the 
side members of the heating chambers. It 
will be noted that the walls 10 of the heat 
ing chambers converge downwardly from the 
top and as the members 43 are arranged 
uprightly flues will be formed between the 
members 10 and the members 43. These 
flues decrease in size from the bottom to the 
top of the heating chamber, with the result 
that the passage of the air through the 
space between these two members will be 
retarded, thereby insuring a thorough heat 
ing of the air. . . . . . 

Air is supplied to the casing 40 in any 
suitable manner, such as through an air in 
let opening 45 in one of the walls of the 
casling. - 

With this improved construction it will be 
manifest that the parts may be manufac 
tured and shipped in a knock down condi 
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tion and may be readily assembled by fasten 
ing the various plates together. 
The walls of the heating chamber diverge 

from the bottom upwardly and these diverg 
ing walls co-operate with the walls of the 
casing 40 to form passages or flues which 
are gradually restricted or reduced from the 
botton to the top of the heating chamber, 
thereby retarding a sudden rushing of the 
aii'. Over the heating surfaces so as to insure 
a thorough heating of the air before it is 
discharged through the flues 41. 
While the preferred form of the invention 

has been herein shown and described, it is to 
be undel'stood that various changes may be 
made in the details of construction and in 
the combination and arrangement of the 
Several parts, within the scope of the claims, 
Without departing from the spirit of this in 
vention. , , : . 

What is claimed as new is:- 
1. A Warm air furnace embodying a cas 

ing having an air inlet and an outlet, a heat 
ing chamber within the casing and out of 
Colilmunication thereWith means support 
ing the chamber above the bottom of the casing, said heating chamber being spaced 
from the Wall of the casing and embodying 
upright Walls and top and bottom plates, 
Said plates having alined openings there 
through, the openings in the upper plate 
being of a smaller diameter than the open 
ings in the bottom plate, the side walls of 
the heating chamber diverging from the said 
bottom to the said top plate, vertical tubes 
arranged within the heating chamber, said 
tubes tapering from the bottom to the top 
thereof and having communication at their 
ends respectively with the openings in the 
said bottom and top plates, whereby com 
munication will be established with the said casing through the heating chamber, the said 
tubes co-operating with the side walls of the 
said casing to form passages for the prod 
licts of combustion tapering in a direction op 
posite to the direction of taper of the air 
passages through the flues, an inlet and an 
outlet to the said heating chamber both being 
disposed adjacent the base of the chamber 
but out of direct communication with each 
other, and a burner in the heating chamber. 

2. A Warm air furnace embodying a cas 
ing having an air inlet and an outlet, a heat 
ing chamber within the casing and out of 
communication there with, means supporting 
the chamber above the bottom of the casing, 
Said heating chamber being spaced from the 
wall of the casing and embodying upright 
walls and top and bottom plates, said plates having alined openings therethrough, the 
openings in the upper plate being of a 
smaller diameter than the openings in the 
bottom plate, the side walls of the heating 
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within the heating chamber, said tubes taper 
ing from the bottom to the top thereof and 
having communication at their ends respec 
tively with the openings in the said bottom 
and top plates, whereby communication will 
be established with the said casing through 
the heating chamber, the said tubes co-op 
erating with the side walls of the said cas 
ing to form passages for the products of 
combustion tapering in a direction opposite 
to the direction of taper of the air passages 
through the flues, an inlet and an outlet to 
the said heating chamber, both being dis 
posed adjacent the base of the chamber but 
out of direct communication with each other, 
a burner in the heating chamber, and baffles 
within the heating chamber intermediate the 
said tubes, said baffles being arranged in 
staggered relation with respect to each other. 

3. A warm air furnace embodying a casing 
having an air inlet and an outlet, a heating 
chamber within the casing and out of com 
munication therewith and spaced from the 
walls thereof, means for supporting the 
chamber above the bottom of the casing, said 
chamber embodying two sections out of com 
munication with each other except for a pas 
sage located at a predetermined point in the 
height of the chamber, each of Said sections 
embodying upright walls and top and bot 
tom plates, said plates having alined open 
ings therethrough, the openings through the 
top plates being smaller than the openings 
through the respective bottom plates, the 
side walls of the chamber sections diverging 
from the bottom to the top plates, vertical 
tubes arranged in the respective chamber 
sections, said tubes tapering from the bot 
tom to the top thereof and having communi 
cation at their ends respectively with the 
openings in the said bottom and top plates 
whereby communication will be established 
with the said casing through the respective 
chamber sections, the said tubes co-operating 
with the side walls of the respective chamber 
sections to form passages for the products of 
combustion tapering in a direction opposite 
to the direction of taper of the air passages 
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through the flues, an inlet and an outlet 
to the said heating chamber, both being dis 
posed adjacent the base of the chamber but 
out of direct communication with each other, 
and a burner in one of the heating chamber 
sections. 

4. A warm air furnace embodying a cas 
ing having an air inlet and an outlet, a heat 
ing chamber within the casing and out of 
communication therewith and spaced from 
the walls thereof, means for supporting the 
chamber above the bottom of the casing, said 
chamber embodying two sections out of com 
munication with each other except for a pas 
sage located at a predetermined point in the 
height of the chamber, each of said sections 
embodying upright walls and top and bot 
tom plates, said plates having alined open 
ings therethrough, the openings through the 
top plates being Smaller than the openings 
through the respective bottom plates, the 
side walls of the chamber sections diverging 
from the bottom to the top plates, vertical 
tibes arranged in the respective chamber sec 
tions, said tubes tapering from the bottom to 
the top thereof and having communication 
at their ends respectively with the openings 
in the said bottom and top plates whereby 
communication will be established with the 
said casing through the respective chamber 
sections, the said tubes co-operating with the 
side walls of the respective chamber sections 
to form passages for the products of combus 
tion tapering in a direction opposite to the 
direction of taper of the air passages 
through the flues, an inlet and an outlet to 
the said heating chamber, both being dis 
posed adjacent the base of the chamber but 
out of direct communication with each other, 
a burner in one of the heating chamber Sec 
tions, and baffles in the other chamber sec 
tion, said baffles being arranged in staggered 
relation with respect to each other. 

In testimony whereof I have signed my 
name to this specification, on this 27th day 
of May, A. D. 1927. 

ROBERT W. SATTERHOLM. 
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