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3 Claims. 
This invention concerns improvements in the 

construction, arrangement and details of a warm 
air furnace which may be fired by any suitable 
means such as oil or gas burners. 
The primary purpose of this construction is to . 

provide the most efficient heat transfer between 
the flue gases and the air to be warmed, where 
by a Small, light, inexpensive furnace, from One 

- third to one-half cheaper and Smaller taan ex 
isting furnaces of the same capacity, may be 
provided for house heating. Another purpose 
of the present invention is to provide a furnace 
which is easily assembled and which will occupy 
as little space as possible in Order that the fur 
naces may be installed in utility closets on the 
floor to be provided with warm air; whereas 
previous furnaces have been of Such size that 
the furnace is usually installed in the basement 
of the house. The third purpose of the present 
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invention is to design a furnace which is quiet 
in operation in order that the furnace may be 
installed adjacent the space to be conditioned. 
A fourth purpose of the present invention is to 
provide a furnace having all of the foregoing 
advantages in which all radiant, heat-transfer 
ring surfaces are wiped by moving streams of 
air to be warmed. A fifth purpose of the present 
invention is to provide a furnace wherein the 
radiant surfaces are surrounded by moving 
streams of air and are suitably spaced from the 
jacket of the furnace in order that the furnace 
jacket may not hecome overheated, some of the . 
spacing and insulation being provided by heat 
exchanging surfaces which are in turn contacted 
by moving streams of air to be warmed. A sixth 
purpose of the present invention is to provide 
a construction wherein the flue gases are caused 
to travel through Small heat exchangers arranged 
in parallel, whereby the greatest transfer of heat 

air to be warmed from the flue gases to the 
is achieved. Other purposes and advantages of the present 
invention will be apparent from a study of the 
following specification taken in connection with 
the accompanying drawings wherein like numer 
als refer to like parts throughout. In the draw 
ings, Fig. 1 is a front elevation of one size of 
furnace embodying my present invention; Fig. 
2 is a side elevation of the furnace shown in 
Fig. 1: Fig. 3 is a cross section taken along line 
3-3 of Fig. 2 looking in the direction of the 
arrows; Fig. 4 is a cross section taken along line 
4-4 of Fig. 2 looking in the direction of the ar 
rows; Fig. 5 is a vertical section taken along 
line S-5 of Fig. 3, showing the means of ano 

(C. 126-99) 
choring a baffle in the heat exchangers; Fig. 6 
is a side view on a small scale of a portion of the 
present furnace having an oil-burning device at 
tached thereto; and Fig. 7 is a view similar to 
view 6 showing a portion of a furnace having a 
gas burner attached thereto and illustrating the 
interchangeability of firing means for the pres 
ent type of furnace. 
The furnace construction comprises a jacket 
O which surrounds the firebox, heat exchangers, 

blowers and filter comprising the Operating parts 
of the furnace, and which is provided with an 
inlet which may be connected to a duct or 
left open to the room. The inlet f is prefer 
ably adjacent the bottom of the furnace, and 
the outlet 2 is preferably adjacent the top of 
the furnace in order to take advantage of natu 
ral draft in addition to forced draft provided by 
blowers 3 located in the bottom portion of the 
furnace and driven by a suitable motor 14. The 
blowers draw air inward through the opening , 
and through a filter 5 interposed between the 
opening and the inlet to the blowers. The blow 
vers and motor are suspended from a blower deck 
6 suitably. Supported by legs and cross braces 
8. The walls of the jacket 0 and the blower 

deck 6, together with the lower surfaces of the 
firebox and heat exchangers, form a plenum 
chamber 20 into which the air is discharged by 
the blowers. 3. An access door 2 is preferably 
provided in order to service the motor 4 and 
blowers 3, the same being provided with re 
movable fastening means 22. 
The upper ends of legs T are joined by angles 

25 upon which are supported the firebox and 
heat exchanger construction. The firebox pref 
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erably comprises a rectangular enclosure 26 of 
considerable height with respect to its cross-sec 
tional dimerisions, having parallel upwardly ex 
tending walls except for one wall (preferably the 
rear wall), which extends upwardly-to a point 
adjacent the hottest flame region and then di 
agonally inward and upward toward the opposite 
wall to form an inclined crown sheet 27 above 
the hottest portion of the flame rising upwardly 
from the burner 28. The upper front corners 
of the firebox are provided with laterally extend 
ing flues 29 which extend into the upper front. 
corners of. parallel heat exchangers 30 and 3. 
The heat exchangers are substantially rectangu- 50 
lar in shape and of the same height as the fire 
box, narrow in width, and extending from front 
to rear of the furnace from a point adjacent the front wall of the firebox to a point rearwardly 
of the rear wall of the firebox. The upper rear 
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corners of the heat exchangers are joined by a 
lateral exhaust flue 32 which is preferably tri 
angular in cross section as formed by extending 
the top and rear walls of the heat exchangers, 
and an inclined flue sheet 3 extending inwardly 
and upwardly, and parallel to the crown sheet 
2. The heat exchangers are spaced from the 
jacket Walls in order to provide passages for mov 
ing streams of air entirely around all of the heat 
ing surfaces, and the heat exchangers and rear 
Wall of the firebox provide a passage 34 of sub 
stantial dimensions extending upwardly into the 
inclined, forwardly extending passage 5 defined 
by the crown sheet 27 and flue sheet 33 whereby 
to provide means for moving a substantial quan 
tity of air over the hottest portion of the fire 
box. The heat exchangers are laterally spaced 
from the side walls of the firebox to provide 
passageways for substantial quantities of air adi 
jacent the radiant side walls of the firebox, and 
there is likewise a substantially large passage 
adjacent the front walls of the firebox and heat 
exchangers. All of these passages lead upward 
ly into a free space above the top of the firebox 
and heat exchangers, and the air moves through 
the passages and free space into the outlet open 
ing 2 which occupies a considerable portion of 
the front portion of the jacket top. The in 
clined passageway 35, which conducts the hot 
test air, extends forwardly and terminates ad 
jacent the opening 2 so that the hottest air 
is conducted into the outlet opening. Likewise, 
the uppermost portion of the firebox 26 and the 
lateral flues 29 are substantially centrally posi 
tioned with respect to the opening 2 so that 
radiant heat therefrom will not overheat any 
portion of the jacket. 
The heat exchangers are provided with baf 

fles 40 which are fastened to the top wall thereof 
and extend downwardly toward the lower wall 
thereof along a line substantially dividing the 
heat exchangers into two vertical sections, the 
forward section conducting the hot flue gases 
downwardly from the lateral flues 29, and the 
rearward Section conducting the cooler fuel gases 
upwardly into the exhaust flue 32 where the 
parallel streams of flue gases are combined and 
exhausted through a smoke stack 4. It is to 
be noted that the blowers 3 are preferably 
mounted so as to throw the greatest volume of 
air forwardly into the plenum space 20 whereby 
a greater quantity of moving air will tend to 
Wipe across the front of the firebox and the 
forward portions of the heat exchangers than 
at the rear of the firebox and heat exchangers. 
The firebox is preferably provided with a 

relief opening and went passage 45 which is 
closed by a gravity-actuated explosion door 46 
as is usual in furnace construction. The heat 
exchangers are also preferably provided with for 
Wardly extending cleanout passages 47 which 
extend through the jacket and are closed by re 
movable plates 48, in order that any soot col 
lected in the heat exchangers' may be removed 
from time to time. . 
The baffles 40 are preferably rigidly fastened 

to the top surface of the heat exchangers and 
hang downward therein, and the lower ends 

thereof are hooked at S about bolts 50 pass 
ing through the walls of the heat exchangers. 
Expansion of the ba?es 40 is permitted by the 
loose connection, the bafles being guided by the 
bolts 50 and the hooked lower ends 51. The 
bolts act as tie-rods to prevent the walls of the 
heat exchangers from reverberating and the baf 
files act as Spacers for the tie-rods. 
The burner 28 is suitably mounted in the 

firebox by rigidly fastening the same to a remov- 10 
able cast-iron burner plate 60 which is fastened to 
the front wall of the firebox by bolts 6 and 
sealed thereto by an asbestos gasket 62. As 
seen in Figs. 6 and , the burner plate 60-may 
be replaced by a suitable burner plate 60' which li 
is so fashioned as to provide a means of support 
ing an oil burner 28' instead of the gas burner 28. 
The furnace may be controlled by any suitable 

automatic or manual control system, as is Well 
known in the art, the control system being no 20 
part of my present invention. The present in 
vention is fully illustrated in the accompanying 
drawings and described in the foregoing. Speci 
fication, and it should be readily apparent to 
those skilled in the art that the same permits 
of modification in arrangement and detail, all of 
which are considered a part of my invention as 
determined by the scope of the following claims. 

claim: 
1. A warm air furnace comprising a substan- 0. 

tially rectangular firebox having an inclined 
crown sheet, a substantially rectangular heat 
exchanger of substantially the same height as 
said firebox at each side of Said firebox and 
spaced therefrom, a lateral flue extending from 
each of a pair of adjacent upper corners of said 
firebox near the top thereof and providing pas 
sageways for fue gases to pass from said adja 
cent upper corners of said firebox into the upper 
adjacent corners of said heat exchangers, a 40 
baffle in each heat exchanger extending down 
ward from the top wall thereof and ending above 
the bottom wall thereof whereby to divide each 
heat exchanger into a downwardly extending 
portion and an upwardly extending portion to 45 
cause the fue gases to flow downward then up 
ward through said heat exchangers, a lateral, 
substantially triangular exhaust flue joining the 
other upper corners of said heat exchangers, and 
an exhaust stack extending from said exhaust 50 
fue, said exhaust fuehaving a side Substantially 
parallel to and spaced from said inclined crown 
sheet whereby to form an air duct passing di 
rectly over the fame area of said firebox. . 

2. The structure set forth in claim, in which 55 
said side of said exhaust flue projects beyond 
the adjacent side of said firebox in order to di 
vert an upwardly moving stream of air into Said 
air, duct. . . 

3. The structure set forth in claim 1, in come 60 
bination with a jacket enclosing said firebox and 
flues and spaced therefrom in order to define air 
passages surrounding the heat exchanging surr 
faces, said jacket being provided with an outlet. 
opening for the warm air located above the top 65 
of said firebox and adjacent the outlet to said 
air duct. . . . . . . . 
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