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ABSTRACT OF THE DISCLOSURE 
A heater generally for domestic use and having a verti 

cal vent tube and a horizontally extending heat exchanger 
tube and a ?ame tube located generally within the heat 
exchanger tube. 

The present invention relates to heater constructions. 
The heater of the present invention is constructed of a 

minimum number of components and is of a minimal size. 
In addition the construction is such that pressure differen 
tial conditions which could cause ?ame out are minimized. 
While the heater of the present invention is not limited in 
its application, because of its unique construction it is 
particularly useful in house or travel trailer applications. 

It is a general object of the present invention to provide 
a novel heater construction. 

It is another object of the present invention to provide 
a heater construction requiring a minimal number of 
parts. 

It is another object of the present invention to provide 
a heater construction in which adverse pressure differen 
tial conditions which can cause ?ame out are minimized. 

It is another object of the present invention to provide 
a compact heater construction requiring minimum space. 

It is another object of the present invention to provide 
a heater construction which is particularly useful for 
house or travel trailer applications. 

Other objects, features, and advantages of the present 
invention will become apparent from the subsequent de 
scription and the appended claims, taken in conjunction 
with the accompanying drawings, in which: 
FIGURE 1 is a pictorial representation of the heater 

of the present invention shown mounted to an outside 
wall of a house or travel trailer; 
FIGURE 2 is a sectional view of the apparatus of FIG 

URE 1 taken substantially along the line 2—2; 
FIGURE 3 is a view to reduced scale of the apparatus 

of FIGURE 2 taken ‘in the direction of the arrows 3—3; 
and 
FIGURE 4 is a sectional view taken substantially along 

the line 4-4 in FIGURE 3. 
In FIGURE 1 an opening 10 is shown in the side wall 

12 of a trailer, with the opening receiving a heater 14 
which receives fuel via a fuel line 16. The heater 14 can 
be controlled by appropriate control apparatus well 
known in the art and ‘generally indicated by the numeral 
19. Looking now to FIGURES 24 a mOllnting plate 15 
is in the opening 10 and is mounted to the side wall 12 
by fastener 17. The plate 15 is of a dished construction 
and de?nes a recess 18 which extends interiorly from the 
outer surface of the wall 12 and hence locates a portion 
of the heater 14exteriorly of the trailer; the recess 18 can 
be covered by a cover plate 21 (only partially shown) 
Which is vented to atmosphere. 
The heater 14 is of a simple, construction including a 

vent or ?ue tube 20, a heat exchanger or chamber tube 22 
and a’ ?ame tube 24.'The vent tube.20 is formed of a gen 
erally rectangular cross-section (see FIGURE 4), which 
is decreasing from its lower end to its upper end and 
which is de?ned in part at least by outer and inner walls 
28 and 30, respectively. The vent tube 20 terminates at 
its upper end in an opening 26 to permit the escape of 
products of combustion in a manner to be described. Prox 
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imate its lower end, the vent tube 20 in its outer wall 28 
has an inwardly extending annular ?ange 32 and in its 
inner wall 30 has an inwardly extending ?ange 34 which 
is coaxial with and of a larger diameter than the annular 
?ange 32. 

The ?ame tube 24 is a hollow tube open at both ends 
and has its outer end of a diameter generally equal to the 
inside diameter of the annular ?ange 32 and is located 
therein and secured thereto as by welding, etc. Thus the 
?ame tube 24 secured at its outer end to ?ange 32 extends 
inwardly from the vent member 20 through opening 10 
and into the con?nes of the space to be heated. The ?ame 
tube 24, while of a generally uniform diameter, is formed 
to taper radially inwardly at its inner end 25. 
The chamber tube 22 is enclosed at its inner end and 

open at its outer end which is generally of a diameter 
equal to the inner diameter of the ?ange 34. Its outer end 
is located within the ?ange 34 and is secured thereto by 
welding or other suitable means. A burner member 36 
has its inlet located outwardly from the outer end of the 
?ame tube 24 and extends inwardly into the tube 24 and 
has its outlet end located within the con?nes of burner 
tube 24. The burner 36 can be of a conventional construc 
tion and includes an air inlet 38 with fuel being injected 
via the line 16. The burner 36 is supported within the 
burner tube 24 by means of a support ring 40 which is 
generally opened and in turn is supported at the outer end 
of the ?ame tube 24. Combustion generally takes place 
within the ?ame tube 24 with the chamber tube 22 receiv 
ing heat for transfer to an appropriate medium i.e., water 
and air, etc., via radiation from the ?ame tube 24 and via 
the products of combustion. The chamber tube 22 extends 
substantially beyond the open inner end of the ?ame tube 
24 to de?ne a volume to receive the products of combus 
tion. The ?ame tube 24 is of a smaller diameter than the 
chamber tube 22 whereby an annular passageway 42 is 
de?ned therebetween. In operation then, fuel injected via 
the line 16 is burned at the outlet end of the burner 36 
Within the ?ame tube 24. The products of combustion 
generally move in the direction shown by the arrows and 
hence will move into the space between the end of the 
?ame tube 24 and the chamber tube 22. These products 
of combustion will then travel through the annular pas 
sageway 42, which passageway also extends between an 
nular ?anges 32 and 34 and then up through the passage 
Way through the vent tube 28 and out through the open 
ing 26 to the atmosphere. The chamber tube 22 can be 
utilized to transfer heat either to water or to the adjacent 
air. The tube 22 can be provided with exterior ?ns to aid 
in heat transfer. Note that the chamber tube 22 in separat 
ing the ?ame tube 24 from the medium to be heated pro 
vides for a better distribution of heat along its surface 
than present along the surface of the ?ame tube 24, i.e., 
minimizes localized hot spot conditions and at the same 
time de?nes a passage for the escape of the combustion 
products. The ?ame tube 24 is provided of a diameter 
only slightly less than the diameter of the chamber tube 
22 whereby the passageway 42 is relatively narrow. It is 
believed that this proximity between tubes 22 and 24 pro 
vides for good heat transfer from ?ame tube 24 to cham 
ber tube 22. Also the narrow passageway 42 provides in 
timate contact between the heated products of combustion 
passing therethrough and the walls of the chamber tube 
22 whereby good heat transfer results. 

In order for complete combustion to CO2 to occur the 
- mixture in the area of combustion must be relatively hot. 

70 

If this temperature is not high enough incomplete com 
bustion, i.e., to CO, can occur resulting in a loss of effi 
ciency and, of course, in the presence of harmful products 
i.e., CO. In the present invention the products of com 
bustion in passing through passageway 42 transfer heat to 
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the ?ame tube 24 whereby the gases within its con?nes are 
heated to a temperature at which more complete com 
bustion occurs. Thus the narrow passageway 42 serves 
several useful heat transfer functions in addition to pro 
viding a path for the ?ow of products of combustion. 

In order that the heater 14 work e?iciently it is neces 
sary that the products of combustion be discharged and 
fresh air brought in to insure an adequate supply of oxy 
gen for combustion purposes. By providing the tapered 
end 25 of ?ame tube 24 the velocity of the gases emitted 
from the tube 24 are increased as a result of the nozzle 
e?fect caused by the decreasing aperture. It is believed 
that this increase in velocity enhances the removal of 
products of combustion and the intake of fresh air. Note 
also that by virtue of the taper at the end 25 the inlet to 
passageway 42 is of an enlarged cross-section to aid the 
?ow of the combustion products. 

Note that the heater 14 has good ?ow characteristics 
and as a result the vent tube 20 can be of a relatively small 
height. This is an important feature since it permits the 
location of heater 14 in a small space. 
With a heater constructed in accordance with the pres 

ent invention a compact structure can be obtained; note 
for example that the vent tube 20 is slightly longer than 
the ?ame tube 24 and slightly shorter than the chamber 
tube 22. Yet this compact design is effective in providing 
a substantial output; for example a heater having an out 
put of approximately 13,000 B.t.u./hr. could be construct 
ed with a vent tube 28 approximately 141/2" in height, a 
?ame tube 24 approximately 13" in length, and a cham 
ber tube 22 approximately 19” in length. 
The output of the heater 14 can be controlled or varied 

for different applications by varying the cross-sectional 
area of the tubes 22 and 24. Note that with the exit 26 
of the ?ue pipe 20 located within the recess 18 and with 
the input to the burner tube 24 likewise located within 
the Same recess, drastic differences in air pressure due to 
erratic air velocities, especially if the heater 14 is located 
in a vehicle adapted to be moved and while the vehicle is‘ 
moving, will be substantially eliminated and hence the 
chances of ?ame-out will be minimized. 
A heater 14 of a simpli?ed construction has been 

shown; also a heater 14 has been shown in an assembly 
Where differentials in pressure causing ?ame-out are sub 
stantially obviated; also, the heater 14 is readily adaptable 
for a variety of applications, i.e., hot water, air, etc. In 
addition, with the heater of the construction as shown and 
described, a minimum amount of space is required for its 
installation. 

While it will be apparent that the preferred embodi 
ment of the invention disclosed is well calculated to ful 
fill the objects above stated, it will be appreciated that 
the invention is susceptible to modi?cation, variation and 
change without departing from the proper scope or fair 
meaning of the subjoined claims. 
What is claimed is: 
1. A heater comprising vent tube means comprising 

a ?rst tubular body having an outlet for exhausting prod 
ucts of combustion at one end and a passageway con 
nected to an inlet at an opposite end, chamber tube means 
comprising a second tubular body connected to said ?rst 
tubular body and having one end opened and connected 
to said inlet and having an opposite end closed, and ?ame 
tube means comprising a third tubular body open at 
both ends and located within and spaced from said second 
tubular body and connected to said ?rst tubular body 
with one of said both ends connected to said inlet and 
with the other of said both ends spaced from said opposite 
end of said second tubular body, said one of said both 
ends being in communication with the atmosphere, means 
for generally blocking said third body from said ?rst 
body at said one of said both ends, burner means for 
providing a supply of fuel to be burned in said ?ame tube 
means and having an outlet located within said ?ame tube 
means and an air inlet located outside of said ?ame tube 
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4 
means whereby air from the atmosphere is drawn for 
combustion, and passage means de?ning a passage for 
the products of combustion from said ?ame tube means 
and between said second and third tubular bodies to said 
inlet, said passageway, and said outlet, said ?rst tubular 
body extending generally vertically and with said second 
and third tubular bodies extending generally horizontally. 

2. The heater of claim 1 with said third tubular body 
having a cross-section tapering radially inwardly to a 
reduced section at said other of said both ends. 

3. The heater of claim 1 with said passage means in 
cluding a relatively narrow ?uid path between said second 
and third tubular bodies. 

4. The heater of claim 2 with said ?uid path being of 
a relatively uniform cross-section and having an enlarged 
opening between said second and third tubular bodies at 
said other of said both ends of said third tubular body. 

5. The heater of claim 1 with said ?rst tubular body 
having a generally rectangular cross-section and having 
a ?rst radial ?ange with said second tubular body having 
a generally circular cross-section and being connected 
to said ?rst radial ?ange. 

6. The heater of claim 1 with said ?rst tubular body 
having a generally rectangular cross-section and having 
a second radial ?ange with said third tubular body having 
a generally circular cross-section and being connected to 
said second radial ?ange. 

7. The heater of claim 5 with said ?rst tubular body 
having a second radial ?ange with said third tubular body 
having a generally circular cross-section and being con 
nected to said second radial ?ange, said ?rst and second 
?anges being separated to de?ne a portion of said passage 
means. 

8. In combination with the heater of claim 1 apparatus 
adapted for mounting said heater to a vertical wall con 
struction of a trailer having an opening therein said ap 
paratus comprising: a mounting plate having a dished 
construction de?ning a cavity extending interiorly from 
the outside surface of the wall construction, means sup 
porting said heater to said mounting plate with said 
vent tube means located generally within the con?nes of 
said cavity and with said chamber and ?ame tube means 
extending interiorly beyond said mounting plate with said 
inlet and said outlet located substantially within said 
cavity whereby unbalanced pressure effects on said inlet 
and outlet are generally obviated. 

9. The heater of claim 7 with said ?rst and second 
radial ?anges being located generally coaxially relative 
to each other and with said second and third tubular 
bodies being generally coaxial relative to each other. 

10. The heater of claim 1 with said ?rst tubular body 
having a height slightly less than the length of said sec 
ond tubular body and slightly greater than the length of 
said third tubular body. 

11. The heater of claim 9 with said ?rst tubular body 
extending generally vertically and having a height slightly 
less than the length of said second tubular body which 
extends generally horizontally and slightly greater than 
the length of said third tubular body which also extends 
generally horiozntally, said passage means including a 
relatively narrow ?uid path between said second and 
third tubular bodies, said second tubular body having a 
generally uniform cross section, said third tubular body 
having a cross section tapering radially inwardly to a 
reduced section at said other of said both ends. 

12. The heater of claim 9 with said ?rst tubular body 
extending generally vertically and having a height slight 
ly less than the length of said second tubular body which 
extends generally horizontally and slightly greater than 
the length of said third tubular body which also extends 
generally horizontally, said passage means including a 
relatively narrow ?uid path between said second and third 
tubular bodies, said second tubular body having a gen 
erally uniform cross section, apparatus adapted for 
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mounting said heater to a vertical wall construction of a 
trailer having an opening therein said apparatus compris 
ing: a mounting plate having a dished construction de 
?ning a cavity extending interiorly from the outside sur 
face of the wall construction, means supporting said heat 
er to said mounting plate with said vent tube means lo 
cated generally within the con?nes of said cavity and 
with said chamber and ?ame tube means extending in 
teriorly beyond said mounting plate with said inlet and 
and said outlet located substantially within said cavity 10 
whereby unbalanced pressure effects on said inlet and 
outlet are generally obviated. 
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