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This invention relates to furnace constructions, 
and more particularly to a Warm or hot air fur 
I?8C?. 

Because of its quick response to changing 
weather conditions, and the normally low first 
cost and cost of installation of auxiliary equip 
ment, such as air ducts and radiators, the Warm 
or hot air furnace has achieved Wide popularity 
in many sections of the United States, particular 
ly for use in Smaller homes and buildings of One or 
tWo stories in height. In a conventional con 
struction, Such a furnace includes a Central COm 
bustion chamber, usually disposed vertically, in 
which the fuel is burned. This fuel may be 
natural or artificial gas, fuel oil or similar petro 
leum product, or coal. When coal is utilized as 
the fuel, an automatically controlled Stoker ar 
rangement is usually found to be more Satis 
factory than hand firing. In Such a furnace con 
struction, the upper end of the combustion cham 
ber is closed, with the hot gases passing laterally 
through a flue connected to the combustion 
chamber at a point adjacent the upper end. An 
air heating space is formed around the combus 
tion chamber by a shell which encloses the com 
bustion chamber and is spaced laterally there 
from and also at the top, the space between the 
top of the combustion chamber and the top of 
the shell forming a plenum or an air mixing and 
distributing space, the ducts for carrying the 
heated air to the desired points of distribution 
being connected to the plenun. The combustion 
chamber and shell may, of course, be round, 
square or rectangular, and with each a plenum 
or distributing space at the top. Cool or cold 
air to be heated is supplied at one or more points 
about the periphery of the air heating Space, ad 
jacent the bottom thereof. 

Certain improvements have been made in the 
construction of warm or hot air furnaces, but 
these improvements have been directed primarily 
to increasing the efficiency of combustion, or im 
proving the path of travel of combustion gases. 
One such improvement is that of the "Lennox' 
furnace, wherein a radiation unit or annular 
enclosure for the combustion gases is disposed 
concentrically and in spaced relation to a cylin 
drical, vertical combustion chamber. The com 
bustion gases, resulting from the combustion of 
either gas or oil, pass upwardly in the combus 
tion chamber, then through a short connecting 
flue at one side to the annular enclosure, thence 
around both sides of the annular enclosure, for 
exhaust through a fue leading outwardly fron 
the annular enclosure at the opposite side from 
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the connecting flue. In such construction, the 
connecting fue between the combustion cham 
ber and the annular enclosure is trapezoidal in 
cross section, with the narrow end at the top, to 
proportion more equally the amount of gases 
flowing through the annular encloSure. Despite 
Such improvements, there is still room for in 
provement in Warin and hot air furnaces, Occa 
Sioned primarily by the tendency toward uneven 
heating of the air, and the resulting differences 
in temperature between Various parts of the 
plenum space. As a result of such temperature 
differences, one duct may receive a greater 
amount of air at a considerable different tem 
perature than the air received by other ducts. 
Also, When the average temperature of the fue 
gases is raised, in order that a minimum temper 
ature. of hot air passing to the ducts may be pro 
duced, the maximum temperature of the air paSS 
ing to other ducts may approach a danger point, 
While the higher temperature of the fue gases 
also may approach the danger point. In addition, 
the higher the temperature of the flue gases, the 
less the amount of heat transferred to the air, and 
the lower the efficiency of , operation of the 
furnace. 
Among the objects of the present invention are 

to provide an improved furnace of the hot or 
Warm air type; to provide Such a furnace in Which 
a more even distribution of air to be heated in the 
heating Spaces is obtained; to provide Such a 
furinace in Which the temperature of VarioUS por 
tions of the air being heated are more nearly the 
same; to provide such a furnace in which a more 
uniform temperature of the heated air in the 
plenum or distributing Space is obtained; to pro 
vide Such a furinace Wherein the fue gas tempera 
ture may be reduced without a reduction in the 
minimum temperature of the heated air supplied 
to any single duct; to provide such a furnace 
which will be more efficient in Operation, and 
particularly more efficient in the transfer of heat 
to the air being heated; and to provide such a 
furnace wherein the improvements are relatively 
simple and inexpensive. 
Other objects and the novel features of this 

invention will become apparent from the de 
scription which follows, taken in connection with 
the accompanying drawings, in which: 

Fig. 1 is a perspective view, with certain parts 
broken away to show the interior construction, 
of a hot air furnace constructed in accordance 
with this invention; 

Fig. 2 is a vertical cross section through the 
heating portion of the furnace of Fig. 1; 
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Fig. 3 is a partial vertical section taken along 
line 3-3 of Fig. 2; 

Fig. 4 is a partial vertical section taken along 
line 4-4 of Fig. 2; 

Fig. 5 is a horizontal cross Section taken along 
line -5 of Fig. 2; and 

Fig. 6 is a vertical section similar to Fig. 2, but 
illustrating an alternative embodiment of this 
invention. 
As illustrated in Fig. 1, the principles of this 

invention may be applied to a hot air furnace of 
a type which may operate on either oil or gaS 
as fuel and which includes an outer shell or 
casing S, into the top of which an air intake 
dict Or ductS (not ShoWin) delivelrS air for paS 
sage through a pair of angularly disposed filters 
i0. The air passes downwardly to the intake 
of a blower B, driven in a suitable manner, as by 
a motor , the air passing from an air Space 
A within shell S, provided by a partition 2, to 
casing 3 of the blower B. Rotor 4 of the blower 
B forces the air into a heating space H on the 
opposite side of the partition 2. Disposed cen 
trally in the heating space H is a combustion 
chamber 5, in the lower end of which is installed 
a bulner unit U to Which fuel, Such as gaS, may 
be supplied through a gas pipe 6. The burner 
unit U is conventional in construction, the hot 
gases of combustion passing upwardly in the 
combustion chamber 5, and, as in Fig. 2, then 
at one side to an annular enclosure , having 
vertical inner and outer Walls 8 and 8', re 
spectively. The hot gases pass around both sides 
of the annular enclosure 7 to a flue 9 on the 
opposite side thereof, from which the hot gases 
are exhausted to the Stack or chimney. 
The heating space H may be substantially rec 

tangular at its lower end, With the upper end 
formed by a cylindrical shell 20, disposed con 
centrically and in Spaced relation to the an- ; ) 
nular enclosure 7. A transverse partition 2 
may extend from the lower end of shell 20 across 
to the outer shell S and the partition 2, so as 
to force the air delivered by blower B to flow 
within the confines of shell 20, and upwardly 
through a space 23 between combustion chamber 
5 and annular enclosure T, and also through a 

Space 24 between annular enclosure 7 and the 
shell 2. The outlet of the blower B may open 
directly into the heating space H, as in Fig. 1, 
or the blower may be connected by a duct 25, 
as in Fig. 2, With the heating Space H. 
In accordance with this invention, in order to 

force the air flowing upwardly around the com 
bustion chamber to follow a circuitous path 
through the spaces 23 and 24, and preferably 
Such a path that each portion of the air passes 
entirely around the combustion chamber, i. e. 
approximately 360°, a plurality of bafiles 26, 27, 
28, 29 and 30, respectively, extend spirally be 
tween the exterior of combustion chamber 5 and 
the inner Wall 3 of annular enclosure 7. Simi 
larly, a Series of baffles 3, 32, 33, 34 and 35, re 
Spectively, extend Spirally in space 24, between 
Shell 28 and the outer wall 8 of annular en 
closure i7. As in Figs. 2 and 5, the lower ends 
of the baffles 26 to 30; inclusive, and also the 
bafiles 3 to 35, inclusive, are spaced equidis 
tantly, and each baffle preferably extends for 
about 360°, i. e. makes one complete revolution 
between the lower end of annular enclosure f7 
and the upper end thereof. The baffles 26 to 30, 
inclusive, and 3 f to 35, inclusive, may extend 
Spirally upwardly in the same direction, although 
the direction of the baffles in space 24 may be the 
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4 
reverse of that of the baffles in Space 23, Such as 
shown in Fig. 6, described in detail later. 

In further accordance with this invention, the 
combustion chamber 5 and the annular en 
closure are connected by a pair of flues 36 
and 3, respectively, flue 36 being a smaller flue 
disposed in an upper position, and flue 37 being 
a larger fue disposed in a lover position. The 
difference in the size of the flues 36 and 3; tends 
to equalize the flow of hot gases from combus 
tion chamber 5 to the interior of enclosure , 
since the hot gases naturally tend to rise and 
pass through the upper fue, but the lower fue 3. 
being larger, causes a more nearly equal propor 
tion of the hot gases to flow to the lower portion 
of the annular enclosure . As in Fig. 5, the 
hot gases flow from flueS 36 and 37 around each 
side of the annular enclosure T, as indicated 
by arrows 38, and thence to stack flue f9. 

In further accordance With this invention, the 
baffles 26 to 30, inclusive, and 3 to 35, inclusive, 
are So disposed and Spaced that one of the baffles 
intersects each of the flues f9, 36 and 37, respec 
tively, So that the flues provide a minimum of 
resistance to flow of air being heated along the 
Spiral paths provided between the baffles. Thus, 
as in Figs. 2 and 3, the lower end of baffle 26 is 
disposed beneath lower flue 37, while the next 
bafile 27 intersects fue 37, preferably substan 
tially centrally thereof so that one half of the 
flue 3 will be in the spiral passageway beneath 
baffle 27 and the other half in the spiral passage 
way above baffle 27. Bafiles 28 and 29 are so dis 
pOSed that they interSect neither flue 36 nor flue 
3i, while baffle 30 intersects upper flue 36, pref 
erably centrally. Also, the upper end of baffle 26, 
after completing a complete revolution, is dis 
posed above flue 36. As in Figs, 2 and 4, fiue 9 
is intersected centrally by baffle 34, with baffle 33 
passing bellow and baffe 35 passing above fue 9. 
Preferably flues 9, 36 and 37 are cylindrical or 
tubular, for ease in construction, although oval, 
elliptical or other cross-sectional shapes may be 
utilized. As is evident from Figs. 2 to 5, inclusive, 
each set of baffles is shown as being five in num 
ber, but any other desired number may be used. 
The air passing through the spiral passageway 

defined by each baffle and the next adjacent 
baffle, preferably passes completely around the 
combustion chamber 5 or the annular enclosure 
T, SO that heat will be transferred on all sides 

to each portion of the air. This feature is of 
importance in equalizing the transfer of heat to 
the air, and in maintaining a more uniform tem 
perature of each portion of the air being heated, 
as Wellas a more uniform temperature of the fue 
gases. AS in Fig. 2, each portion of the air being 
heated, now at or about the same temperature, 
passes into the plenum chamber 39 at the top of 
the furnace, and thence into duct header 40, from 
which individual ducts 4í lead to the points of 
use of the heated air. As will be evident, the 
Swirling movement imparted to the various por 
tions of the air due to the movement thereof 

5 through Spiral passageways, further tends to 
increase the mixing action in plenum chamber 
39, thereby insuring a more uniform temperature 
of the heated air supplied to the duct header 40. 
AS indicated previously, sets of baffles may be 

any desired number, such as each set of baffles 
being four in number, as in Fig. 6. Thus, baffles 
42 to 45, inclusive, extend spirally in one direction 
between combustion chamber 5 and annular 
enclosure 7, while baffles 46 to 49, inclusive, 
extend Spirally in the opposite direction between 
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the annular enclosurel and shell 20. Each baffle 
again preferably extends for about 360°, or One 
complete revolution. Also, the baffles intersect 
the flues 9, 36' and 3?', substantially centrally 
thereof, as before. Thus, baffle 43 interSects lower 
fue 37”, baile 35 intersects, upper flue 36”, and 
baile 8 intersects Stack fue 9 centrally. The 
positions of flues 36' and 3’ may need to be 
adjusted slightly upwardly or downwardly, to 
insure central intersection by the respective baffle. 
The action of the baffles 42 to 45, inclusive, and 
f6 to 9, inclusive, of Fig. 6, is similar to that of 
the baffles of the previous embodiment, except 
that the air passages may be slightly larger due 
to the lesser number of baffles, and a more thor 
ough mixing of the air in the plenum chamber 
39 tends to be produced, due to the fact that the 
air discharged from the spaces betWeen baffles 
42 to 35, inclusive, tends to be moving in the 
opposite direction from the air discharged from 
the spaces between baffles 66 to 49, inclusive. 

ihe spiral baffles may be readily made of sheet 
metal or other suitable material, and may be 
brazed or otherwise Suitably secured to the com 
bustion chamber, the annular enclosure, or the 
shell. Since an air tight Seal around the edge 
of each bafile is un necessary, it may in many 
instances be Suitable to attach the baffles, as by 
brazing or the like, only to the inner and outer 
Walls of the annular enclosure, for instance, 
So that the enclosure and baffles may, as a unit, 
be inserted in the furnace. The flues be 
tween the combustion chamber and the annu 
lar enclosure may be inserted later, or attached 
to the annular enclosure and baffles, and then 
attached to the combustion chamber upon assen 
bly. Cr, the entire unit may be assembled and 
the bailes brazed to the combustion chamber, 
annular enclosure and shell, in One operation. 
The exhaust flue may be inserted, after assembly, 
through the shell, or may be made in two sections, 
One section being attached to the respective baffle 
and the annular enclosure, and extending to the 
outer shell, with the other section fitting there 
into and being attached to the first section upon 
assembly. 

In controlling the operation of a furnace Con 
Structed in accordance with this invention, sub 
stantially conventional control mechanism may 
be used, but the control may be set so as 
to increase the effectiveness and efficiency of the 
furnace operation. In furnace control systems 
generally in use at the present time, a therno 
Stat. Which is responsive to the temperature in the 
l'OOn or Space being heated, is adapted to close 
a control circuit Whenever the room cools to a 
predetermined lower temperature, and to open 
the circuit, whenever the temperature in the room 
reaches a predetermined higher temperature. 
SuperimpoSed upon the room thermostat control 
is a circuit controlled by the temperature within 
the plenunn, so that whenever the plenum tem 
perature reaches a predetermined maximum, the 
burner will be shut off, and cannot be turned on 
again until the pleinum cools to a predetermined 
ininimum temperature. The maximum tempera 
ture is controlled by the danger of wood or simi 
iar material adjacent the furnace or stack catch 
ing on fire if the fiUe gas temperatures are too 
high, So that a maximum temperature of the fue 
gases of below 700°F. is necessary, and desirably 
500 º Fº. Cill belloW. 
With a gravity type furnace, i. e. wherein air 

circulation is by gravity, the controls are normal 
ly Set higher, Since a higher plenum temperature 
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is necessary to start adequate circulation, so 
that a maximum of somewhat near 300° F. and a 
minimum of 225° F. or above may be utilized. 
In nearly all modern installations, particularly 
of gas, and oil fired furnaces, a fan or blower is 
utilized, and the plenum control temperatures 
may be lower, While an additional control is 
usually provided for the fan. The blower control 
is normally a thermostatic control responsive to 
the temperature in the plenum, and is set to 
turn the fan on whenever the plenum tempera 
ture is Sufficiently high to warrant, such as 30° 
F. to 50 F. below the maximum plenum tempera 
ture, and to turn the fan off whenever the plenum 
teinperature drops below a lower tennperature, 
Such as about 30°F. below the fan starting tem 
perature. With gravity type furnaces, the stack 
temperature is generally on the order of about 
twice the plenum temperature, so that when the 
plenum temperature reaches a maximum of, say, 
300 F., the stack temperature will probably be 
about 600 F., which is approaching the danger 
ZOne, SO that it is usual to Set the maximum at 
about 275 F., roughly equivalent to a stack tem 
perature of about 550 F., for shutting off the fuel. 
When a fan or blower is used, the plenum con 

trol temperatures may be set somewhat lower, 
Such as a maximum plenum temperature of 200° 
F or 210° F. and a minimum of 130° F., with the 
type of furnace wherein there is a single heating 
paSSage Surrounding the combustion chamber, 
Which may be termed a "single direct pass' 
furnace. The Stack temperature will generally 
again be roughly double the plenum temperature, 
or about 400°F. to 420 F., but sometimes higher, 
Such as 450 F. to 500 F. The fan control ther 
in OStat may be set to turn the fan on at about 
30 F. below the maximum plenum temperature, 
Or 170 F. to 180° F., and to turn the fan off at 140° 
F. to 150 F. With a type of furnace having an 
annular enclosure spaced from the combustion 
chamber, through which the gases of combustion 
are also passed, which may be termed a “double 
direct pass' furnace, the controls may be set, 
Somewhat lower, Such as for a maximum plenum 
temperature of 160°F. and a minimum of 130° F., 
With the fan starting temperature closer to the 
maximum, Such as about 150° E. In this type 
of furnace, the Stack temperatures will be lower, 
reaching the much safer temperature of about 
350° F. Or slightly leSS, when the plenum reaches 
the maximum temperature. However, there is 
One common characteristic of the “direct pass' 
furnace, through which the air is blown by a 
fan, and this is that when the fan is turned on, 
the plenum temperature is quickly reduced, so 
that the fan then turns off but the burner stays 
on and the stack temperature continually rises, 
often to as high as 500 F. or more. Thus, when 
heat is called for by the room thermostat, the 
burner is turned on, the plenum heats up, then 
the fan is turned on, then the plenum cools and 
the fan turns off, and the later the plenum heats 
up again and the fan is turned on again, the cycle 
being repeated until the space to be heated 
reaches the desired temperature. Not only is 
Such heating intermittent, but also the continual 
Operation of the burner and the higher stack 
temperatures indicate a considerable loss of 
heat. The plenum temperature seldom reaches 
the maximum, but the stack temperature con 
tinues high. 
In the case of a furnace constructed in accord 

ance With this invention, as indicated by data, 
obtained by tests thereof, a different condition 
prevails. The effectiveness and efficiency of heat 
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transfer to the air is Sufficiently greater So that 
the stack temperature, with the fan running, is 
Only slightly greater than the plenum tempera 
ture. For instance, when the plenum tempera 
ture of an experimental model was 225 F., the 
stack temperature was between 230 F. and 
240° F. This means that the maximum plenum 
temperature can be set much higher, Such as 
225° F. to 250 F., without danger in the stack. 
Also, when the fan is turned on, the plenum tem 
perature rises, due to the greater transfer of heat 
to the air, and as Soon as the plenum tempera 
ture reaches the maximum, the burner shutS off. 
As soon as the plenum temperature drops to the 
minimum, the burner is turned on again. Thus, 
the fan will l'un continuously, rather than inter 
mittently, thereby continuously Supplying heated 
air to the space to be heated, and the burner 
will operate intermittently, the total period of 
operation thereby being considerably less, with 
a consequent Saving in fuel. With a higher max 
imum plenum temperature, such as 225 F. to 
250° F., the minimum plenum temperature is 
also preferably set higher, such as about 195° F. 
to 220 F., to provide a 30° F differential and 
also to reduce the possibility of condensation in 
the Stack. i the fan control is also preferably set 
differently in relation to the plenum control than 
With a direct pass furnace, the fan being set to 
turn on at a much lower temperature relative 
to the maximum plenum temperature, such as 
190° F., or even lower, and to turn off at a tem 
perature about the same or lower than the tem 
perature at which it turns on, but in any event 
lower than the minimum plenum temperature, 
thereby aSSuring that the fan will continuously 
Supply heated air, which, of course, is the object 
of using the furnace, and the burner will be on 
a minimum of time. 
From the foregoing, it will be apparent that 

the furnace of this invention fulfills to a marked 
degree the requirements and objects hereinbefore 
Set forth. The Spiral baffles in the air heating 
Spaces produce a more even distribution of air, 
render the temperature of various portions of 
the air more nearly the same, and provide a more 
uniform temperature of heated air in the plenun 
or distributing space. More effective heating of 
the air provides greater efficiency in operation, 
aind a consequent saving in fuel. The fan will 
also operate more nearly continuously, and Sub 
stantially continuous fan Ol' bioWer operation, as 
long as heat is called for by the room thermostat, 
means that the Space to be heated is heated more 
quickly and a greater degree of comfort is as 
Sured. Also, there is a possibility of a Smaller 
furnace and bulner requiring less fuel, With con 
sequent obvious savings, for heating a space re 
quiring a larger furnace of the direct pass type. 

It will be evident, of course, that the furnace 
of this invention may be constructed in any suit 
able manner, other than that described; that 
the spiral baffles of this invention may be applied 
generally to different sizes and shapes of air 
heating spaces; that the number and slope of 
baffles may be varied; that other flue arrange 
ments may be used; and that the control system 
and its settings may be varied from that de 
Scribed. It will also be evident that various other 
changes may be inade, and that embodiments 
other than those described may exist, all with 
out departing from the spirit and scope of this 
inVention. 
What is claimed is: 
1. In a furnace construction having a generally 
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8 
cylindrical combustion chamber disposed with 
its longitudinal axis in vertical position, Spaced 
Walls defining an annular encloSure including an 
inner wall of greater diameter and disposed Sub 
stantially coaxially With and in Spaced lateral 
relation to said combustion chamber, means fol' 
conveying hot gases from Said combustion cham 
ber to said annular enclosure, means for per 
mitting Said gases to exhaust from Said annular 
enclosure, a shell surrounding said annular en 
cloSure in Spaced relation to the outer Wall there 
of, and means for effecting passage of air to be 
heated through the Space between said combus 
tion chamber and annular enclosure and also 
through the Space between said annuiar enclo 
sure and shell, the improvement which com 
prises a first plurality of spirally extending baffles 
between Said combustion chamber and the inner 
Wall of Said annular enclosure; and a second plu 
rality of spirally extending baffles between the 
Outer Wall of Said annular enclosure and said 
Shell, all of Said baffles being adapted to cause 
air to be heated to follow a plurality of circui 
tous paths in passing through said spaces. 

2. In a furnace construction as defined in 
claim 1, wherein each baffle extends for about 360°. 

3. In a furnace construction as defined in 
claim 1, Wherein each baffle has Substantially the 
same slope and Said first and second baffles are 
axially Spaced Substantially equidistantly. 

4. In a furnace construction as defined in 
claim 1, wherein Said first plurality of baffles 
slope in the opposite direction to said Second plu 
rality of baffles. 

5. In a furnace construction as defined in 
claim 1, Wherein said first plurality of baffles slope 
in the same direction as said Second plurality of 
baffles. 

6. In a furnace construction having a gen 
erally cylindrical combustion chamber disposed 
with its longitudinal axis in vertical position, 
Spaced Walls defining an annular enclosure in 
cluding an inner wall of greater diameter and 
disposed Substantially coaxially with and in 
spaced iaiteral relation to said combustion cham 
ber, a shell surrounding said annular enclosure in 
Spaced relation to the outer Wall thereof, an ex 
haust flue leading from Said annular enclosure 
outwardly through said shell, and means for ef 
fecting passage of air to be heated through the 
space between Said combustion chamber and an 
nular enclosure and also through the space be 
tween said annular enclosure and shell, the im 
provement which comprises at least two vertically 
aligned and Spaced flues connecting said shell 
With Said annular enclosure on the opposite side 
of Said enclosure from Said exhaust flue; a first 
plurality of spirally extending baffles between Said 
combustion chamber and the inner Wall of Said 
annular enclosure, said baffles being spaced axially 
so that each said spaced flue Will be interSected 
substantially centrally by a bafile; and a second 
plurality of spirally extending baffles between the 
outer wall of said annular enclosure and Said 
shell, said baffles being axially Spaced so that 
said exhaust flue will be intersected Substantially 
centrally by a baffle. 

7. In a furnace construction as defined in 
claim 6, wherein said upper flue is Smaller than 
Said lower fue. 

8. In a furnace construction as defined in claim 
7, wherein each said baffle extends for about 360°. 

9. In a furnace construction as defined in claim 
8, wherein said first plurality of baffles slope 
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in the same direction as said second plurality of 
baffles. 

10. In a furnace construction as defined in 
claim 8, wherein said first plurality of baffles slope 
in the opposite dirSction to Said second plurality 
of baffles. 

11. In a furnace construction having a gen 
erally cylindrical combustion chamber disposed 
with its longitudinal axis in Vertical position, 
Spaced Walls defining an annular enclosure in 
cluding an inner wall of greater diameter and 
disposed Substantially coaxially With and in 
spaced lateral relation to said combustion chann 
ber, means for conveying hot gases from Said 
combustion chamber to Said annular enclosure, a 
tubular exhaust flue extending outwardly for 
leading said gases from the upper portion of Said 
annular encloSure, a Shell Surrounding Said an 
nular enclosure in Spaced relation to the oute' 
wall thereof, and biower means for effecting pas 
Sage of air to be heated through the Space be 
tWeen Said combustion chamber and annular en 
closure and also through the Space between said 
annular enclosure and shell, the improvenient 
which comprises two vertically aligned tubulal' ; 
flues connecting Said combustion chamber with 
Said annular encloSure, Said connecting filles be 
ing disposed opposite said exhaust flue and one 
of said connecting flues being Smaller in dianetar 
than the other said connecting flue with the 
Smaller fue connecting With the Upper portion 
of Said annular encloSure and the larger flue coin 
necting with the lower portion of Said annular 
enclosure; a first Set of five equally spaced and 
equally inclined spirally extending baffles between 
said combustion chamber and the inner wall of 
said annular enclosure, each said baffle extend 
ing for approximately 360° around Said annUlar 
enclosure, one of Said first set of baffles intercept 
ing Said upper flue centrally of Said flue and an 
other of said first Set of bafiles intercepting Said 
lower fue centrally of said flue; and a second 
set of five equally spaced and equally inclined 
spirally extending baffles between the outer wall 
of said annular encloSure and Said Sheil, said Sec- . 
Ond, Set of baffles extending Spirally in the Same 
direction as Said first set of baffles and each of 
Said Second set of bailes extending spirally for 
apprOXimately 360° around Said annular e 
closure, and one of said Second set of baffles inter 
cepting said exhaust flue substantially centrally 
of Said exhaust file, all of Said baffles being 
adapted to cause air to be heated to follow a 
plurality of circuitous paths in passing through 
Said Spaces. 

12. In a furnace construction having a general 
ly cylindrical combustion chamber disposed with 
its longitudinal axis in vertical position, Spaced 
Walls defining an annular enclosure including 
an inner Wall of greater diameter and disposed 
Substantially coaxially with and in Spaced latera 
relation to Said combustion chamber, means for 
conveying hot gases from Said combustion cham 
ber to said annular enclosure, a tubular exhaust 
fue extending outWardly for leading said gases 
from the upper portion of Said annular enclosure, 
a shell Surrounding Said annular enclosure in 
Spaced relation to the Outer wall thereof, and 
blower means for effecting passage of air to be 
heated through the Space between said combus 
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tion chamber and annular enclosure and also 
through the Space between said annular enclosure 
and shell, the improvement which comprises two 
Vertically aligned tubular flues connecting said 
combuiSition chamber with said annuar enclosure, 
Said connecting fiues being disposed opposite said 
exhaust flue and one of said connecting flues 
being Smaller in diameter than the other said 
connecting fue with the Smaller fue connecting 
with the upper portion of said annular enclosure 
and the larger flue connecting With the lower 
portion of Said annular enclosure; a first set of 
four equally Spaced and equally inclined spirally 
extending baffles between said combustion cham 
ber and the inner wall of said annular enclosure, 
each Said baffle extending for approximately 360 
around Said annular enclosure, one of said first 
set of bafles intercepting Said upper flue central 
ly of Said flue and another of said first set of 
baffles intercepting said lower flue centrally of 
said flue; and a second set of four equally spaced 
and equally inclined Spirally extending baffles be 
tween the outer wall of said annular enclosure 
and said shell, said Second set of baffles extends 
ing Spirally in the opposite direction to said first 
Set of baffles and each of said second set of baffles 
extending spirally for approximately 360° around 
Said annular enclosure, and one of said second 
Set of baffles intercepting said exhaust flue sub 
stantially centrally of said exhaust fue, all of 
Said baffles being adapted to cause air to be heated 
to follow a plurality of circuitous paths in pass 
ing through said spaces. 

13. In a furnace construction having a com 
bustion chamber disposed with one axis thereof 
in generally vertical position, spaced walls defin 
ing an enclosure disposed in spaced relation to 
and Surrounding Said combustion chamber, and 
including an inner wall disposed in spaced lateral 
relation to said combustion chamber, means for 
Conveying hot gases from said combustion cham 
ber to said enclosure, means for permitting said 
gases to exhaust from said enclosure, a shell sur 
rounding said enclosure in spaced relation to the 
Outer Wall thereof, said shell and outer wall de 
fining an air passage and said combustion cham 
bel and inner Wall defining another air passage, 
and means for effecting movement of air to be 
heated through Said passages, the improvement 
which comprises a first plurality of generally 
spirally extending baffles between said combus 
tion chamber and said enclosure inner wall; and 
a second plurality of generally spirally extending 
baffles between said shell and Said enclosure outer 
Wall. 

RAY W. RIFLEY. 
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