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3 Claims. (C. 126-16) 
1. 

My invention relates to heaters and more par 
ticularly to heaters of the internal combustion type. 
In heaters of the internal combustion type, it 

is common to have products of combustion pass 
directly from a combustion chamber into one 
end of a heat exchanger over which ventilating 
air is directed. That portion of the heat ex 
changer which is first contacted by the hot gases. 

5 in Fig. 1. 

2 
Fig. 1 is a longitudinal, sectional view of a 

heater embodying my invention; 
Fig. 2 is a transverse, sectional view taken on 

the line. 2-2 of Fig. 1; and 
Fig. 3 is an end elevation looking from the left 
The heater shown in Figs. 1, 2 and 3 has a 

generally cylindrical casing 9 provided with a 
tapered inlet end f2 adapted to be connected to 

issuing from the combustion chamber is heated 10 a ram, blower, or other suitable source of air 
to a much higher temperature than is the re- Supply. Part of the air entering the inlet 2 
mainder of the heat exchanger, with the result flows lengthwise through a tube 4 and enters 
that this portion of the heat exchanger is some- the tapered inlet. 6 of a pipe 8 leading to a 
times burned out or temperature stresses and carburetor 20. The garburetor is provided With 
strains are set up in the heat exchanger which l the usual float bowl 22 connected by pipe 2 to 
shorten its life and impair its efficiency. An ob- any Sible, Source of fuel Supply. The fight 
ject of my invention is to overcome these disad- bowl 22 furnishes fuel to a jet 26 located in the 
vantages of the prior art heaters. " throat of the Venturi tube 28 which delivers a 
Another object of my invention is to vary the mixture offelandir an inditioub rate of heat transfer between the hot products The induction be spy of 

of coabustion and the Walls confining these gases 
by varying the velocity of flow of these gases in 
different parts of the heater. 
Another object of my invention is to vary the 

rate of heat transfer between walls heated by the 
hot gases of combustion and Ventilating air di 
rected over these Walls by varying the Velocity of 
flow of the ventilating air in different parts of the 
heater. 
Another object of my invention is to vary the 

velocities of flow of fluids passing through the 
heater in different portions of the heater to pro 
vide a more uniform heating of the metal parts 
of the heater. x 
Another object of my invention is to provide 

a heater wherein walls separating the hot prod 
ucts of combustion from the ventilating air are 
maintained at substantially uniform tempera 
ture throughout the heater. - 
Another object of my invention is to provide 

a heater wherein hot products of combustion 
and ventilating air flow in opposite directions and 
wherein a substantially uniform rate of heat 
transfer from the products of combustion to the 
ventilating air is maintained throughout the en 
tire heater. 
Other objects and advantages will become ap-. 

parent as the description proceeds. 
In the drawings: 
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form diameter and extends through the casing 
fe and outer wall 32 of a combustion chamber 
34 formed between the cylindrical sheet metal 
outer wall 32 and a cylindrical sheet metal inner 
wall 36. The induction tube 30 has a preheating. 

. ... -- 38 which lies within the combustion 
chamber 34 and is curved about the axis thereof. 
This induction tube terminates in an outlet end 
40 positioned to discharge combustible mixture. 
tangentially to the annular combustion chamber 
to create a ring of flame therein, as described 
and claimed in the co-pending application of 
Henry J. DeN. McCollum, Serial No. 477,080, filed 
February 25, 1943, now Patent No. 2,433,618 is 
sued December 30, 1947. 
The fuel and air mixture delivered to the com 

bustion chamber by the induction tube 30 is 
ignited by an electrical igniter 42 (Fig. 3). The 
hot gases resulting from the combustion in the 
combustion chamber, pass from the righthand 
end of this chamber into a tapered annular pas 
sage 44 formed between tapered sheet metal walls. 
46, and 48, which constitute extensions of com 
bustion chamber walls. 32 and 36, respectively. 
As the hot gases flow lengthwise of the tapered 
passage 44, they are mixed with secondary air 
entering this passage by way of a circular series 
of openings.50, preferably formed by displacing 
tongues 52 and arranging these tongues at Such 
an angle that the Secondary, air entering the 

  



3 
passage 44 is traveling in the same general direc 
tion as the gases therein. 
As the hot gases travel lengthwise of the pas 

sage 44, these gases give up their heat to the 
walls 46 and 48 thereof. Because the croSS-Sec 
tion of the passage 44 decreases toward the outlet 
54 through which the cooled gases are discharged 
to atmosphere, the Velocity of flow of the gases 
continually increases as these gases approach this 
outlet. The rate of heat transfer between these 
gases and the walls 46 and 48 tends to increase 
with the increased velocity of flow of these gases, 
as they approach the outlet 54, but this is offset 
somewhat by the cooling of these gases as they 
travel lengthwise of the passage 44. 
The heat transferred from the hot gases of 

combustion to the wall 46 and combustion cham 
ber Wall 32 are absorbed by the Ventilating air. 
flowing through an annular passage 56 formed 
between these walls and the casing 0. The ta 
pered wall 46 causes the cross-section of this pas 
sage 56 to decrease from right to left so that the 
ventilating air flowing through this passage is 
flowing at a faster Velocity as it approaches the 
lefthand end of the passage and tends to absorb 
more heat from the lefthand end of the wall 46. 
The reverse tapering of the gas passage 44 and 
of the ventilating air passage 56 on opposite sides 
of the wall A6 are designed to maintain this wall 
at Substantially uniform temperature throughout 
its length. to prevent overheating of any particu 
lar portion of this wall, to prevent the creation 
of temperature strains and stresses therein and 
to provide maximum efficiency of operation of 
the heater. 1 - . 

The heat absorbed by the tapered wall 48 and 
inner wall 36 of the combustion chamber is ab 
Sorbed by ventilating air flowing through the an 
nular passage 58 formed between these Walls and 
the tube 4. This passage 58 decreases in cross 
section from right to left, as viewed in Fig. 1, so 
that the velocity of air flow therethrough pro 
greSSively increases despite the diversion of a 
Small amount of Secondary air through the open 
ings 50 and into the gas passage 44. The differ 
ing Velocities of flow of the hot gases on one side 
of the tapered wall 48 and of the ventilating air 
on the opposite side thereof serve to maintain 
this Wall at Substantially uniform temperatures 
throughout and thus prevent, excessive heating of 
any portion of this wall, prevent the formation of 
undue temperature stresses and strains therein, 
and promote maximum heat transfer through this 
Wall. - 

The righthand ends of the ventilating air pas 
Sages 56 and 58 are in open communication with 
the air inlet 2 and the lefthand ends of these 
passages discharge into the lefthand end of the 
casing C. This end of the casing may direct the 
Ventilating air into an airplane cabin or other 
space to be heated or into a duct system having 
Selected outlets located in the same or different 
SpaceS. 
The combustion air flowing to the carburetor 

2. through the tube 4 absorbs heat from the 
walls of this tube to facilitate vaporization of the 
fuel mixed with this air. Additional preheating 
of the combustible mixture is provided by the 
curved portion 38 of the induction tube 30 which 
is made of the appropriate length to insure the 
desired preheating of the mixture. The length of 
this portion 38 will, of course, vary, being shorter 
for light fuel such as gasoline, and longer for 
heavy fuels such as kerosene or fuel oil. 

From the foregoing description it will be ap 

2,457,518 

O 

5 

4. 
parent that the velocity of flow of the products 
of combustion increases as these products move 
farther and farther away from the combustion 
chamber, whereas the ventilating air travels 
faster and faster as it approaches the combus 
tion chamber and these varying Velocities of gas 
and air flow are utilized to improve the efficiency 
of the heater and to eliminate temperature StreSS 
es and strains and burn out portions. These ad- . 
vantages are accomplished by a simple structure 
which is light in weight and which may be easily 
and economically manufactured of conventional 
materials to produce a compact heater having a 
high heat output and capable of use With light 
or heavy fuels. 
While I have illustrated and described a single 

: embodiment of my invention, my invention is not 
limited to the details shown and described, but 

20 

25 

30 

may assume numerous other forms and the scope 
of my invention is defined in the following claims. 

claim: 
1. A heater of the class described, comprising 

a cylindrical casing having one end adapted to 
be connected to a source of air supply, a frusto 
conical wall in said casing and cooperating there 
with to form a tapered ventilating air passage 
communicating with said source, a second frusto 
conical wall in said first-mentioned wall and co 
operating therewith to form a gas passage ta 
pered oppositely to said ventilating air passage, 
a tube in said second-mentioned wall and coop 
erating therewith to form a Ventilating air pas 
sage tapered in the same direction as said first 
mentioned air passage, a carburetor receiving a 
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supply of combustible air from said tube, means 
forming a combustion chamber communicating 
with said tapered gas passage, and an induction 
tube connecting said carburetor with said com 
bustion chamber. 

2. A heater of the class described comprising a 
tubular casing having one end connected to a 
source of air supply, a tapered tubular wall co 
axially disposed in said casing and cooperating 
therewith to form a ventilating air passage com 
municating with said source and tapering con 
tinuously therefrom, a second tubular wall co 
axially disposed, within said first mentioned Wall 
and tapered in the opposite direction to form a 
gas passage tapered oppositely to said ventilating 
air passage, an additional tubular member co 
axially disposed within said second tubular wall 
and cooperating thereWith to form a second ven 
tilating air passage tapered in the same direction 
as said first mentioned air passage and also com 
municating with said source, and means forming 
a combustion chamber communicating with the 
larger end of the tapered gas passage. 

3. A heater, of the class described comprising 
means forming a combustion chamber, heat ex 
change means receiving hot products of combus 
tion from said combustion chamber, and means 
for directing ventilating air over said heat ex 
change means toward the combustion chamber, 
said combustion chamber forming means and 
Said heat eXchange means consisting of Walls 
forming a single relatively long passageway 
for conveying the products of combustion, said 
passageway tapering continuously with increased 
distance from said combustion chamber to cause 
the products of combustion to flow therethrough 
with accelerating velocity, and said ventilating 
air directing means comprising a shell concen 
tric with said passageway and forming with one 
of said passageway forming Walls a ventilating 
air conduit decreasing continuously in cross sec 
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tional area as it approaches the combustion 
chamber for causing the ventilating air to flow 
with continuously increasing velocity toward said 
combustion chamber. 
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