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1 
My invention relates in general to heaters and, 

more particularly, to a heater of the type in 
which heat is transferred from one fluid to an 
Other, a primary object of the invention being 
to provide a heater having an improved heat 
exchanging means. 
More specifically, the invention is directed to 

a heater having one or more substantially ver 
tical coils of tubing through which a fluid to 
be heated may flow. 
A further object is to provide a heater which 

includes a substantially vertical flue positioned 
above and extending upwardly from a burner, 
which includes concentric inner and outer coils 
encircling the flue and adapted to convey the 
fluid to be heated, and which includes a hood 
over the coils and the flue, the hood being 
adapted to deflect products of combustion flow 
ing upwardly through the flue from the burner 
outwardly and downwardly so as to form an an 
nular stream which flows downwardly between 
the flue and the hood in contact with the coils. 

Still another object is to provide a heater 
wherein the hood, coils and flue are encircled 
by a casing which cooperates with the hood to 
provide an annular space communicating with 
the space between the hood and the flue so that 
the products of combustion may flow upwardly 
through this annular space after flowing down 
wardly past the coils. 
: An important object of the invention is to 
provide a heater wherein the inner coil contacts 
the flue and wherein the outer coil contacts the 
hood so that heat may be transferred from the 
products of combustion flowing upwardly through 
the fue. to the fluid in the inner coil by Con 
duction through the walls of the flue, and may 
be transferred from the products of combustion 
flowing upwardly through the annular Space be 
tween the casing and the hood to the fluid in 
the outer coil by conduction through the walls 
of the hood. Another important object in this 
connection is to provide a heater wherein the 
coils are flattened to provide large areas of Con 
tact with the walls of the flue and the hood. 
This construction permits a considerable quan 
tity of heat to be transferred from the products 
of combustion to the fluid in the inner and Outer 
coils by conduction through the walls of the 
fue, and the hood, which is an important fea 
ture of the invention. 
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2 
Another object is to provide a heater hav 

ing means for transferring heat to a stream of 
air flowing through the heater. A related object 
is to provide a heater having an outer hood 
which is Spaced from the casing to provide a 
chamber through which air to be heated may 
be circulated. 
Another important object of the invention is 

to provide a device which, in addition to be 
ing capable of heating a fluid flowing through 
the coils, is also adapted to be used to cool a 
fluid flowing therethrough. 
The foregoing objects of the invention and 

the advantages suggested thereby, together with 
various other objects and advantages which will 
become evident, may be attained through the 
utilization of the exemplary embodiment which 
is illustrated in the accompanying drawing and 
which is described in detail hereinafter. Re 
ferring to the drawing: 

Fig. 1 is a utility view showing an applica 
tion of a heater which embodies the invention to 
the cooling System of an automobile engine. 

Fig. 2 is a vertical sectional view of the heater; 
Fig. 3 is a vertical sectional view of the heater 

which is taken along the broken line 3-3 of 
Fig. 2; and 

Fig. 4 is a transverse sectional view which is 
taken along the broken line 4-4 of Fig. 2 of 
the drawing. 
The heater of my invention, indicated gen 

erally in the drawing by the numeral 0, is sus 
ceptible of various applications, one of these 
being illustrated in Fig. 1 wherein I show the 
heater connected to the cooling system of an 
automobile engine 2 for purposes of illustra 
tion, the heater being mounted on the fire Wall 
3 of the automobile in which the engine is 
mounted. In the particular installation illus 
trated in Fig. 1 of the drawing, one of the func 
tions of the heater ) is to maintain the Water 
or other fluid in the cooling system i? at or 
near operating temperature so as to eliminate 
any necessity for preliminary warm-up of the 
engine after starting same. However, the heat 
er f0 may be employed for other purposes, such 
as maintaining the oil of an aircraft engine 
at or near Operating temperature, and it Will be 
understood that I do not intend to be limited 
to the specific application illustrated in the draw 
ing. - 
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Considering the heater O in more detail, it 
includes a vertical, substantially cylindrical cas 
ing 5 having an upper end wall 6 and a pe 
ripheral wall , the lower end of the casing be 
ing closed by a base 8 having an annular flange 
9 Which telescopes over the casing. Disposed 

Within the casing 5 is a burner 22 which is 
mounted on a cup-shaped bracket 23 carried by 
the base 8, the burner being supplied with fuel, 
such as gas or gasoline, through a fuel line 24. 
The burner 22 per se forms no part of the pres 
ent invention and, since any suitable burner may 
be employed, it is not shown and described in 
detail. 
A member forming an annular chamber 25 

having an upper wall 26 and inner and outer 
walls 27 and 28 is carried by the base 8 and 
encircles the burner 22, the inner wall 27 pref 
erably being sealed with respect to the burner, 
and the inner and outer walls 21 and 28 pref 
erably being sealed with respect to the base, 
as by welding annular flanges 29 at the lower 
ends of the inner and outer Walls to the base. 
It will be noted that the inner Wall 2 of the 
annular chamber 25 and the cup-shaped bracket 
23 cooperate to define an annular Space 30, con 
bustion air being supplied to the burner 22 
through the annular space 30 and chamber 25 
by way of openings 3 in the base 18, openings 
32 in the inner wall 2 of the chamber and open 
ings 33 in the upper wall 26 of the chamber, as 
indicated by the arrows 34. With this construc 
tion, in the event of a flash-back from the burner 
22, any flames are extinguished either in the 
annular chamber 25, or in the annular Space 3 
between the cup-shaped bracket 23 and the 
chamber 25, so that no flane can escape from 
the casing 5, which is an important feature of 
the invention. 

Gases produced by combustion of the fuel Sup 
plied to the burner 22 flow upwardly from the 
burner through a flue 38, as indicated by the 
arrows 39, the combustion zone extending up 
wardly into the flue so that the latter may be 
regarded as a combustion chamber for the fuel 
supplied to the burner. The flue 38 includes a 
lower, upwardly converging, frusto-conical por 
tion 40 and an upper, cylindrical portion Af. The 
flue 38 is centrally located within the casing 5 
and is mounted on an annular shroud 42 which 
extends inwardly from the peripheral wall 7 
of the casing, the shroud terminating in an 
upwardly converging, frusto-conical flange 43 
which extends into the frusto-conical portion 
40 of the flue, the flue being secured to the shroud 
by rivets 44 or the like. The shroud 42 provides 
a seal between the casing 5 and the flue 38 so 
that all of the products of combustion emanating 
from the burner 22 flow upwardly through the 
fue. 

Disposed within the casing 5 over the fue 
38 is a hood 47 having an upper end Wall 48 
which is spaced from the upper end of the flue 
and which is suitably secured to the upper end 
Wall 6 of the casing, as by Spot Welding for 
example. The hood 47 is provided with a down 
wardly extending peripheral wall 49 which ter 
minates above the shroud 42 and Which divides 
the space between the peripheral wall of the 
casing 5 and the flue 38 into annular Spaces 
5 and 52. Secured to the upper end wall 48 
of the hood 47 is a generally conical baffle 53 
which is aligned with the flue 38 and is spaced 
from the upper end thereof, the baffle being 
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4. 
flowing upwardly through the flue outwardly 
and downwardly into the annular space 5 in 
the form of an annular stream, as indicated by 
the arrows 54. Subsequently, the products of 
combustion flow from the annular space 5 into 
the annular space 52 and flow upWardly through 
the latter into an exhaust tube 55 connected to 
the casing 5, as indicated by the arrows 56. A 
suitable exhaust line (not shown) connected to 
the outlet 55 may be employed to convey the 
products of combustion to a suitable point of 
disposal, such as the exterior of an automobile, 
for example, in which the heater 9 may be 
installed. . . . . . . . . m 

Concentric, substantially vertical inner and 
outer coils 6 and 62 are disposed in the annular 
space 5 between the flue 38 and the peripheral 
wall 49 of the hood 47, each coil comprising a 
helical tube through which Water from the cool 
ing system ff, for example, may flow. The lower 
ends of the helical tubes forming the coils 6i and 
62 are interconnected, as by a manifold 63, and 
the upper ends thereof are similarly intercon 
nected, as by a manifold 64, the lower ends of 
the helical tubes being connected to an inlet 
tube 65 which is threaded into the manifold 63, 
and the upper ends thereof being connected to 
an outlet tube 66 which is threaded into the 
manifold 64, all as best shown in Fig. 2 of the 
drawing. As indicated in Fig. 1 of the drawing, 
the heater may be connected in the cooling sys 
tem f?, for example, by lines 67 and 68 connected 
to the inlet 65 and outlet 66, respectively. How 
ever, it will be understood that the invention is 
susceptible of various other applications as here 
inbefore discussed. . 
As best shown in Fig. 3 of the drawing, the 

inner coil 6f contacts the flue 38 so that some 
heat may be transferred from the products of 
combustion flowing upwardly through the flue 
to the water or other fluid in the inner coil by 
conduction through the walls of the flue and the 
tube forming the inner coil. Similarly, the outer 
coil 62 contacts the peripheral wall 49 of the 
hood 47 so that some heat from the products 
of combustion flowing upwardly through the an 
nular space 52 may be transferred to the water 
or other fluid in the outer coil by conduction. 
In order to increase the quantity of heat trans 
ferred to the water or other fluid by conduction 
in this manner, the tubes forming the inner and 
outer coils 6? and 62 are preferably flattened, 
as indicated by the numerals 70 and 7 f, respec 
tively, to increase the areas of contact between 
the inner coil and the flue 38 and between the 
outer coil and the hood 47, which is an important 
feature of the invention. 

Considering the operation of the heater to as 
thus far described, fuel, such as gasoline, may 
be admitted to the burner 22 by opening a valve 
72 interposed between the fuel line 24 and the 
burner and may be ignited by energizing a suit 
able Spark-producing device 73, as is well known 
in the art. Air for the combustion of the fuel 
Supplied to the burner 22 flows through the an 
nular Space 3; between the cup-shaped bracket 
23 and the annular chamber 25 and through the 
annular chamber 25, as indicated by the arrows 
34, the annular space 38 and chamber 25 pre 
Venting any flash-back as previously discussed. 
Preferably, the areas of the openings 3-1; 32 and 
33 through which the air supplied to the burner 
flows are such that an excess of combustion air 
is Supplied to the burner to insure complete com 

adapted to direct the products of combustion 25 bustion of the fuel as is well known in the art. . 
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The products of combustion, emanating from 
the burner 22, flows upwardly through the flue 
38 and become thoroughly mixed with any excess 
air supplied to the burner So that, by the time 
the products of combustion reach the upper end 
of the flue, the temperature thereof is Substan 
tially uniform. It will be noted that the flue 38 
prevents the products of combustion from COn 
ing in contact with the coils 6 and 62 until Such 
uniform temperature is attained, thus preventing 
local overheating of the coils, which is an in 
portant feature of the invention. As previously 
discussed, some of the heat contained in the 
products of combustion flowing upwardly through 
the file 38 is transferred to the water or other 
fluid in the inner coil 6 by conduction, the tube 
forming the inner coil being flattened to increase 
the quantity of heat transferred in this manner. 
As the products of combustion reach the upper 

end of the flue 38, they are directed downwardly 
and outwardly by the baffle 53 and flow down 
wardly through the annular Space 5 in contact 
with the coils 6 and 62, additional quantities 
of heat being transferred from the products of 
combustion to the fluid in the coils by conduc 
tion through the walls of the tubes forming the 
coils. Subsequently, the products of combustion 
flow from the annular space 5 into the Space 
52 and flow upwardly through the latter to the 
exhaust tube 55, as indicated by the arrows 56. 
As previously discussed, an exhaust line (not 
shown) leading to a suitable point of disposal 
may be connected to the exhaust tube 55. 
As heat is transferred to the fluid in the coils 

6 and 62 in this manner, the fluid therein cir 
culates upwardly through the coils by convection. 
Thus, a countercurrent relationship between the 
direction of flow of the fluid through the coils 
6 and 62 and the direction of flow of the prod 
ucts of combustion contacting the coils obtains, 
which is an important feature of the invention. 
In the particular application of the invention 

illustrated in the drawing, Water from the cool 
ing system flows by convection through the 
line 67 to the heater and returns to the cooling 
system through the line 68. It will be under 
stood that the water in the cooling system 
may be maintained at any desired temperature 
by regulating the amount of fuel supplied to the 
burner 22. When the engine 2 is started, the 
heat produced thereby normally will maintain 
the temperature of the water in the cooling Sys 
tem. at the proper operating level and the 
burner 22 may be extinguished. 
As previously discussed, an important feature 

of the invention is to provide a heater which, in 
addition to maintaining the temperature of a 
fluid, such as the water in the cooling system , 
at a predetermined value, is also adapted to Sup 
ply heated air which may be used for heating 
the passenger compartment of an automobile, 
for Windshield defrosting, etc. As best shown in 
Figs. 2 and 3 of the drawing, the heater 0 in 
cludes an outer casing 75 which is connected to 
the casing 5 by bolts 76, the outer casing being 
spaced from the casing 5 and being sealed with 
respect thereto. The outer casing 75 is provided 
with an inlet duct 77 having therein a motor 78 
Which is adapted to drive a fan 79, and is pro 
vided with outlet tubes 8) and 8 to which ducts 
(not shown) leading to points where heated air 
is desired may be connected. For example, a 
duct terminating in the passenger compartment 
of an automobile may be connected to the out 
let tube 80 and a duct leading to a windshield 
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6 
defroster may be connected to the outlet tube 8 f. 

Air is circulated through the Space between 
the outer casing 75 and the inner casing 5 by 
the fan 79 and is heated therein by conduction 
through the peripheral wall 7 of the inner CaS 
ing and by conduction through the upper end 
wall 48 of the hood 47 and the upper end wall 6 
of the inner casing, the heated air being dis 
charged through the outlet tubes 80 and 8. 
Thus, the heater ?o is capable of Supplying heat 
ed air for various purposes, in addition to being 
adapted to heat the fluid circulating through 
the coils 6 and 62, which is an important fea 
ture of the invention. 
As best shown in Figs. 3 and 4 of the drawing, 

the peripheral wall of the inner casing 5 and 
the peripheral wall 49 of the hood 4 are pro 
vided with openings 84 and 85, respectively, which 
are aligned with the inlet duct 77, the Openings 
84 and 85 normally being closed by curved shut 
ters 86 and 87 which are movable in Suitable 
tracks 88 and Which may be opened manually 
by a handle 89 connected thereto. It will be 
apparent that when the shutters 86 and 8 are 
opened, the fan 79 may be employed to circulate 
air through the annular Space 5 containing the 
coils 6 and b2, such air escaping through the 
exhaust tube 55. This feature of the invention 
is important in that it permits the fan 79 to be 
used to circulate air for reducing the temperature 
of the Water or other fluid in the coils 6 and 62 
to reduce the temperature of the cooling system 

, for example, if the engine 2 tends to over 
heat in hot Weather. Since the air heated in 
this manner escapes through the exhaust tube 
55, Which, as previously discussed, may be con 
nected to a Suitable point of disposal, it is not 
discharged into the interior of the automobile. 
Although I have disclosed an exemplary em 

bodiment of my invention and have described a 
Specific application thereof for purposes of ill 
lustration, it will be understood that I do not in 
tend to be limited thereto since the invention is 
Susceptible of various other applications and 
since various changes, modifications and substi 
tutions may be incorporated in the exemplary 
embodiment disclosed, all without necessarily de 
parting from the Spirit of the invention. Con 
Sequently, I hereby reserve the right to the pro 
tection afforded by the full scope of the appended 
claims. 

I claim as my invention: 
1. In a heater, the combination of: a burner; 

a substantially vertical flue positioned above and 
extending upwardly from said burner; a sub 
Stantially vertical coil Comprising a helical tube 
which encircles Said flue, said tube having an 
inlet at One end for a fluid to be heated and hav 
ing an outlet at its other end for heated fluid; 
a. hood Over Said flue and said coil, said hood com 
prising an end Wall which is spaced from the 
tipper end of Said flue and comprising a down 
Wardly extending peripheral wall which encir 
cles said coil and said flue; an inner Casing en 
closing Said hood and having a peripheral Wali 
Which is concentric with and spaced from said 
peripheral Wall of said hood, said inner Casing 
being provided With an outlet adjacent its upper 
end which communicates with the space between 
Said peripheral walls; and an outer casing over 
Said inner casing, said outer casing being Spaced 
from Said inner casing and being provided with 
an inlet and an outlet which communicate with 
the Space between said casings, 



2. A heater as set forth in claim 1 wherein REFERENCEs. CITED 
said peripheral wall of said hood and said periph- The following references are of record in the 
eral Wall of said inner casing are provided with file of this patent: - - - - - 
aligned openings, whereby air may flow through it - 
said openings into said inner-casing and said 5 UNITED STATES PATENTS 
hood and out through said outlet in said inner Number Name Date 
casing, said heater including shutter means for 995,751 Worthington ------ June 20, 1911. 
closing said openings. 2,074,168 Danuser et al. ------ Mar. 16, 1937 

3. Aheater as set forth in claim 1 including 2,201,625 LaMont------------ May 21, 1940 
means for propelling air through said openings 10 2,231.391 Martois ------------ Feb. 11, 1941 
and into said inner' casing and said hood. 2,294,579 Sherman ---------- Sept. 1, 1942 

2,388,969 Hesset al. ----------Nov. 13, 1945 
CHARLES: M. BACKUS. 2,507,113 Marshall ------------ May 9, 1950 

  


