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WAER HEATER. 

Willian A. Sai'shal, Jr., Endia.inapolis, Std., as 
signer to Stewart-Warner Corporation, Chi 
cago, i., a, corgiation of Wirginia, 

Application Yiay 4, 1946, Serial No. 66,42: 
5 Clairs. 

The present invention relates to Water heaters 
and more specifically to a type of Small liquid 
fuel burning Water heaterS designed for in Ser 
tion in the line between an automobile engine 
cylinder block and a heating radiator of the hot 
Water type located within the driver's compart 
ment or the passenger compartment of the Ve 
hicle. 
Although the heater ShoWn and described is 

primarily for the purpose of giving quick heat 
in an automobile, it will be appreciated that the 
invention relates more generally to hot Water 
heaters and may also be applicable to apparatus 
for heating other liquids. 

Conventional hot Water heating Systems for 
automobiles usually comprise a heat exchanger 
or radiator located in the driver's or passengers' 
compartment of the vehicle and connected to 
receive hot water from the engine cylinder block 
and to discharge the water back to the cylinder 
block in a closed circuit. Water heated by the 
engine is, therefore, passed through the heat ex 
changer or radiator and a portion of the heat 
is removed therefron for heating the vehicle: 
radiation of this heat from the heat exchanger 
is commonly facilitated by an electric fan which 
passes air to be heated through or over the heat 
exchanger. However, with Such a system no 
heating effect is produced until the temperature 
of the water in the engine cooling system rises a 
Substantial amount. 
The heater of the present invention is in 

Serted in the hot water line which leads from the 
engine block to a hot water radiator or heat eX 
changer which may be like that of the conven 
tional System just mentioned; thus, all the Water 
passing to the heating radiator must pass 
through the device of the present invention, 
This device includes a combustion chamber in 
Which liquid fuel, Such as gasoline, is burned at 
a comparatively high rate so that heat can be 
transferred to water passing through the device 
at a rate of approximately 50,000 B. t. u. an hour. 
In this way the Water passing to the heat ex 
changer or heating radiator in the vehicle body 
is raised to a substantial temperature within a 
few seconds after the device of the present inven 
tion is started. 
One object of the invention is to provide an 

improved hot water heater of the type above 
indicated which is compact in proportions while 
affording a maximum of heat exchanging Sr. 
face through which the heat generated by com 
bustion in the heater is transferred to the water 
for circulation. V - , m 
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Another object of the invention is to provide 
a novel hot water heater adapted to be manufac 
tured at a comparatively low cost and by simple 
and conventional methods. 

It is also an object of the invention to provide 
a novel Water heater of the type indicated which 
is safe and sure in operation and unlikely to 
require any substantial attention for naintaining 
it in Service. 
Other objects and advantages Will become ap 

parent from the following description taken in 
connection with the accompanying dra Wings, in 
Which: 

Fig. 1 is a top view of a hot water heater en 
bodying the present invention with a portion of 
the liquid connection broken away to show in 
terior structure; 

Fig. 2 is a longitudinal sectional view of the 
heater illustrated in Fig. 1 and may be considered 
as taken substantially along the line 2-2 of Fig. 
in the direction indicated by the arrowS; 
Fig. 3 is an irregular transverse sectional View 

which may be considered as taken Substantially 
along the line 3-3 in the direction indicated by 
the arrows on Fig. 2. 
The heater indicated generally by the numeral 

is comprises a conical burner 2 located within a 
cylindrical inner shell 4 which forms the con 
bustion chamber for the heater with the large 
end of the burner toward one end of the shell 
while the smaller end thereof empties into the 
generally cylindrical space in the shell 4. The 
shell. A together with a concentric larger sleeve 
6 forms an inner water jacket f8 which is 

closed at its ends by means of annular flanged 
rings 2 and 22 soldered or brazed to the cylin 
drical sleeves 4 and 6. This inner Water 
jacket 8 is surrounded by an outer Water 
jacket 24 spaced therefrom and comprised of a 
pair of generally cylindrical concentric Spaced 
sleeves 26 and 28. At the bottom of the heater 
the inner of these sleeves 26 is formed to provide 
a depressed cone 39 which is brought into con 
tact with the sleeve 6, this depressed cone being 
punched to provide a circular opening, through 
which a portion of the metal of the sleeve 6 is 
extruded and rolled over to form a circular Sean 
32 around the opening, which provides con 
munication between the outer Water jacket 24 
and the inner Water jacket 8. To prevent eak 
age, this searn is soldered. At the bottom of the 
heater this opening or passage is indicated by 
the numeral 35 while at the top of the heater a 
similarly formed passage is indicated by the 
numeral 36. 
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At the end of the heater opposite the burner 
12, the outer water jacket is extended to form a 
re-entrant portion by means of inner and outer 
cones 38 and 40, respectively. As will be seen 
in Fig. 2, the inner cone 38 is rolled over near 
its outer edge to provide a cylindrical portion 
42 which is soldered to the end of the sleeve 26. 
Similarly, the outer cone 40 is rolled over and 
soldered to the end of the outer shell 28. In 
order to space the cones 38 and 40 a proper dis 
tance apart to provide a water jacket, these 
cones near their centers are provided with mu 
tually abutting extrusions 44 and 46 which pre 
vent the cones from approaching each other 
more than a predetermined distance. Similarly, 
extrusions 48 are provided in the outer shell 28 
so as to space this shell from the next adjacent 
Shell 26, 
At the burner end of the heater, a flanged 

ring 49 acts as a cap to provide a closure for 
the end of the outer water jacket Space 24 
while a stepped cup 50 closes the space between 
the shell 26 and a cylindrical baffle 52 which 
acts to prevent products of combustion from flow 
ing directly from the burner to the exhaust con 
nection. The central portion of the cup 50 also 
acts as the closure for the back of the burner f2. 
Near the bottom of the burner 2 the closure 

cup 50 is provided with a pocket 54 into which 
liquid fuel flows by way of a tube. 56 and fitting 
58. This pocket also is equipped to receive an 
igniter 69 of the hot wire type energized through 
an igniter wire 62. The igniter when energized 
acts to vaporize gasoline or other liquid fuel in 
the pocket 54 and Subsequently ignites the com 35 
bustible vapor to start the fire in the burner 2. 
After the fire has been started, the igniter may 
be de-energized. Air for combustion is intro 
duced through a tube 64 which enters the burner 
tangentially at the top thereof. This tube ex 
tends through baffle 52 and the shells 26 and 28 
forming the Outer water jacket 24. Outside the 
heater case it is bent at right angles and is con 
nected to the outlet of a centrifugal blower 66. 
This blower is driven by a Small electric motor 
68 which is secured to the heater case by means 
of a Suitable bracket 70. - 
When the burner is operating, products of com 

bustion flow from the burner 2 into the cylin 
drical combustion chamber formed by the inner 
sleeve f4 and heat the latter. Heat is therefore 

0 

4. 
passes into the jacket 8 by way of the opening 
34. At the top of the heater the outer Water 
jacket 24 is provided with an outlet opening 80 
directly opposite the passage 36 which communi 
cates between the inner and outer jacketS. The 
metal around the opening 80 is extruded out 
Wardly and rolled over to form a connection with 
an elbow fitting 82, the joint being sealed with 
solder to prevent leakage. Elbow fitting 82 is 
connected at its outlet by means of a rubber 
sleeve 84 with an adapter 86 which in turn is 

20 

: 

transferred to the water within the jacket 8. 
The hot products of combustion also flow against 
the conical Surface 38 and heat the water jacketed 
between this cone and the outer cone 40. After : 
transferring a considerable portion of heat to 
the water as above indicated, the products of 
combustion flow around the end of the ring 20 
and between the shells 6 and 26, thereby trans 
ferring more heat to the water within the jacket 
8 and to the water within the outer jacket 24. 
At the burner end of the heater the products of 
combustion are collected within the annular 
plenum chamber 12 and pass outwardly through 
an exhaust Spud 4 which communicates with 
the plenum chamber 72 through an opening 76 in 
the shells 28 and 26, this opening being sealed 
against Water leakage in the same manner as the 
OpeningS 34 and 36. 
Water is introduced into the outer jacket space 

24 by means of a tubular fitting 78 rolled over 
the edge of an opening in the shell 28, the fitting 
then being Soldered in place to insure against 
leakage. Water flowing into the heater, there 
fore, directly enters the outer jacket 24 and 

() 

s 

connected to a rubber hose 88 which carries the 
hot Water away from the heater. In a COnven 
tional installation the hose 88 will be connected 
to a conventional hot water radiator located 
within the driver's or passengers' compartment. 
In order to control the flow of liquid through 
the system, the hose connection 84 contains a 
liquid thermostat 90 which may be of conven 
tional type and which opens at a predetermined 
temperature, as an example, i40 degrees F., SO 
as to permit water to flow through the System as 
long as the water temperature is above this pre 
determined level and to inhibit flow through the 
system until this level has been reached. 
The top of the elbow fitting 83 in a position 

directly opposite the passages. 3) and 38 is pro 
vided with a threaded boss 92 to receive the head 
94 of a thernostatic bulb. 96 which is connected 
by means of a capillary tube 93 with a pressure 
responsive control switch mechanism at id, 
Whenever, with this system, the temperature of 
the buib. 38 rises, the vapor pressure therein 
will rise, thus raising the pressure in the tube 
98 and in the pressure responsive switch . 
The bulb 96 contains a quantity of fluid with 
proper vapor pressure characterististics to op 
erate Within the temperature range desired. 
The tube 93 is connected to actuate the switchi 
mechanisin at 33 and this device controls the 
circuit for the igniter 68 and also controls the 
fuel feed through solenoid valves 4 and 6, 
When combustion has been started and a mod 
erate temperature has been attainsd in the wi 
cinity of the bulb. 96, the igniter is switched off. 
At a Somewhat higher temperature the fuel feed 
is restricted by opening the circuit of the valve 
f f4 and allowing this valve to shift from full 
flow position to restricted flow position. At a 
predetermined maximum temperature the valve 
f 6 is de-energized and allowed to close, cutting 
off the fuel supply and shutting down the heater 
until the temperature at the bulb 96 drops to a 
predetermined value. This control of the heater 
by means of the temperature responsive bulb 96 
and the switch mechanism 63 forms the sub 
ject matter of the application of John H. Leslie, 
II, and William A. Marshall, Jr., Serial No. 
636,743, filed December 22, 1945. 

It will be noted that the construction of the 
heater is so planned as to facilitate assembly 
and to employ conventional operations in the 
formation of the parts. The cylindrical shell 
A8 and the sleeve 6 which form the inner wa 
ter jacket are of equal length and are connected 
at their ends by the annular channel-shaped 
members 2a and 22. The cylinder is fits snugly 
around the inner flanges of these channels while 
the cylinder is fits snugly within the outer 
flanges of the channels so that the ehannels 
Serve to space the cylinders 4 and £8 from each 
other and to maintain them in coaxial relation. 
Similarly the channel-shaped ring 49 conneets 
and spaces the inner cylinder 26 and the outer 
cylinder 28 of the outer water jacket at one end. 
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At the end of the heater opposite the burner 2 
the cylinders 26 and 28 are closed by the end 
walls 38 and 40 which fit telescopically over the 
ends of the two cylinders, respectively, with the 
truncated conical portions projecting into the 
combustion chamber. The mutually abutting 
bosses 44 and A6 centrally located in the flat end 
portions of these end walls 38 and 4 and Secured 
together as by welding serve not only to Space 
the truncated conical parts from each other but 
also to center them with respect to each other 
so that at their telescopic connections with the 
cylinders 26 and 28 they maintain the cylinders 
in properly spaced relation and keep then 
coaxial. To some extent, of course, this Spac 
ing of the two walls of the outer water jacket 
is supplemented by the extrusions or bosses 48 
shown in Fig. 2. 
While there is shown and described herein 

certain structure embodying the invention, it is 
to be understood that the invention is not lim 
ited thereto or thereby but may aSSume nun 
erous other forms and includes all modifications, 
variations and equivalents coming within the 
Scope of the following claim.S. 

I claim: 
1. In an internal combustion heater, a cylin 

drical shell forming a combustion chamber, a 
sleeve surrounding said shell and Spaced there 
from to form an inner water jacket, annular 
members closing both ends of said jacket, a 
burner disposed at one end of said shell and 
adapted to discharge products of combustion to 
Ward the opposite end of the shell, an outer Wa 
ter jacket surrounding the inner jacket and : 
spaced therefrom to provide a passage of annu 
lar cross section for products of combustion, 
said outer jacket having an end wall which in 
ciudes a re-entrant portion extending around 
the said opposite end of the shell of said inner 
jacket in spaced relation thereto and having a 
truncated conical form projecting into the con 
bustion chamber and tapering toward the burn 
er, the re-entrant end portion of the Outer 
jacket within the combustion chamber includ 
ing flat circular walls formed with mutually 
abutting bosses which space them apart to pro 
vide a water Space in communication. With the 
remaining space of said outer jacket. 

2. In an internal combustion heater which in 
cludes a cylindrical shell forming a combustion 
chamber and a burner disposed at One end of 
said shell, a Water jacket spaced from Said shell 
to provide a path for products of combustion, 
Said jacket comprising an inner cylinder and an 
outer cylinder, an annular member of channel 
shaped cross Section closing one end of Said 
jacket, the inner fiange of Said channel fitting 
Snugly within the end of said inner cylinder and 
the end of the outer cylinder fitting Snugly with 
in the outer flange of said channel, and an end 
wall for the opposite end of each cylinder fitted 
telescopically over that end of each cylinder and 
including a re-entrant portion extending around 
the corresponding end of the combustion cham 
ber shell in spaced relation thereto, said end 
walls being of truncated conical form nested in 
Spaced relation and projecting into the combus 
tion chainber toward the burner, and the Smaller 
ends of Said truncated conical parts having imu 
tually abutting bosses Secured together and hold 
ing said parts into axial relation. 

3. In an internal combustion heater, a cylin 
drical shell forming a combustion chamber, a 
Sleeve Surrounding said shell and spaced there 
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6 
from to form an inner water jacket, annular 
members closing both ends of Said jacket, a 
burner disposed at one end of said shell and 
adapted to discharge products of combustion 
toward the opposite end of the shell, an outer 
water jacket surrounding the inner jacket and 
spaced therefrom to provide a passage of annular 
cross-section for products of combustion, said 
outer jacket including an end wall which extends 
across the end of said inner jacket and con 
bustion chamber opposite that at which the 
burner is located, said wall being spaced from 
said opposite end of the inner jacket to provide 
a connecting passage between the combustion 
chamber and the space between said jackets, 
means forming an exhaust outlet leading from 
said space, and means connecting the inner wall 
of the outer jacket to the outer Wall of the inner 
jacket comprising an annular portion pressed 
out from one of said walls extending toward an 
opening in the other and connected to the rim 
of said opening in watertight relation, said con 
necting means providing communication between 
the inner and outer jackets and maintaining the 
space between them as a passage for the flow 
of products of combustion. 

4. In an internal combustion heater, a cylin 
drical shell forming a combustion chamber, a 
sleeve surrounding said shell and spaced there 
from to form an inner water jacket, annular 
members closing both ends of Said jacket, a 
burner disposed at one end of said shell and 
adapted to discharge products of combustion 
toward the opposite end of the shell, an outer 
Water jacket Surrounding the inner jacket and 
spaced therefrom to provide a passage of annu 
lar cross-section for products of combustion, said 
outer jacket including an end Wall which extends 
across the end of Said combustion chamber oppo 
site that at which the burner is located, said 
wall being spaced from the corresponding end 
of the inner jacket to provide a connecting pas 
sage between the combustion chamber and the 
space between said jackets, means forming an 
exhaust outlet leading from said Space, a con 
nection between the inner Wall of the Outer jacket 
and the outer wall of the inner jacket comprising 
an annular portion pressed out from one of said 
walls extending toward an opening in the other 
and connected to the rim of said opening in 
Watertight relation, a Second and similar connec 
tion between the inner wall of the outer jacket 
and the outer wall of the inner jacket located 
at the opposite side of the axis of the heater 
from the first mentioned connection, a water 
inlet coupling Secured in an opening in the 
outer jacket opposite one of said connections, 
and a water outlet connection secured in an 
opening in said outer jacket opposite the other 
of Said connections, 

5. In an internal combustion heater, a cylin 
drical shell forming a combustion chamber, a 
sleeve Surrounding Said shell and Spaced there 
from to form an inner Water jacket, annular 
members closing both ends of said jacket, a 
frusto-conical burner disposed at one end of said 
Shell and adapted to discharge products of com 
bustion toward the opposite end thereof, an outer 
water jacket Surrounding the inner jacket and 
being spaced therefrom to provide a passage of 
annular cross-section for products of combus 
tion, said outer jacket including a first end wall 
which extends across the end of said combustion 
chamber opposite that at which the burner is 
located, said first end wall being spaced from 
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the corresponding end of the inner jacket to 
provide a connecting passage between the com 
bustion chamber and the space between Said 
jackets, means forming an exhaust outlet lead 
ing from said space, a stepped circular end wall 
fitted within the end of said outer jacket oppo 
site that in which the first mentioned end wall is 
located, said burner having a base adapted to 
be received over the step in said stepped circu 
lar end wall for supporting Said burner inwardly 
of the said second mentioned end portion of Said 
outer jacket and the corresponding end of said 
inner jacket terminating at a point inwardly of 
the innermost face of said stepped circular end 
wall, and a cylindrical baffle fitted onto said step 
around the base of Said burner and extending 
therefrom into telescopic engagement with the 

O 
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8 
inner water jacket for Supplementing said jacket 
as a partition between the combustion chamber 
and the annular paSSage through which prod 
Licts of combustion flow from Said chamber to 
the exhaust outlet. 

WILLIAM. A. MARSHALL, JR. 
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