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The present invention relates generally to in 
ternal Cornbustion engines, 

More particularly the invention relates to an 
improved fuel preheater adapted to be employed 
in conjunction. With the fuel feeding System of an 
internal combustion engine for volatilizing the 
fuel or increasing the energy content thereof to 
inprove the Operating efficiency of the engine. 

It has long been recognized by those skilled 
in the internal combustion engine art that only a 
fraction of the available chemical energy of the 
fuel is able to be effectively utilized in the per 
formance of useful Work. As a rough estimate it 
has been stated that approximately one-third of 
the available energy is lost as waste heat, and 
one-third due to incomplete combustion, leaving 
approximately one-third of the energy for the 
performance of useful Work. 
In the search for ways to improve engine oper 

atting efficiency the trend has been towards the 
use of more volatile and correspondingly more 
expensive fuels in an effort to improve the vapori 
Zation and mixing of the air-fuel mixture to 
thereby achieve more nearly perfect combustion. 
I have found, however, that by properly preheat 
ing the fuel before it is fed to the engine cylinders 
it is poSSible to use a relatively low grade fuel 
Such as kerOSene or fuel oil in a conventional in 
ternal combustion engine, such as an automobile 
engine, without injuring the latter and with the 
production of increased operating efficiency and 
reduced Operating costS. 
Accordingly, the principal object of this inven 

tion is to provide a fuel preheater embodying 
no Vel principleS Of construction to enable a rela 
tively cheap, low grade fuel to be successfully 
USed in modern internal combustion engines. 
Another object of the invention is to provide a 

fuel preheating System for use with an internal 
combustion engine wherein at least two preheat 
ing units are connected in parallel by conduits 
eXtending between the fuel supply tank and the 
engine carburetor. 
A further object of the invention is to provide 

a fuel preheater for use with an internal com 
bustion engine which comprises a pair of inter 
related chambers, one of which includes a por 
tion adapted to be Screwed into the conventional 
Spark plug Socket of an engine cylinder and has a 
Spark plug mounted therein so that fuel flowing 
through the other chamber may be heated by 
the gases of combustion produced by operation 
of the Sparkplug to ignite the fuel mixture within 
the cylinder. 
Another object of the invention resides, in the 
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Several embodiments thereof, in the provision of 
improved fuel preheating apparatus of the type 
described having interrelated chambers formed 
in accordance with novel principles of construc 
tion to obtain maximum preheating efficiency. 
Other objects of the invention will become ap 

parent during the course of the following de 
Scription. 

In the drawing I have shown several embodi 
mentS. of the invention. In this showing: 

Fig. 1 is a longitudinal cross-sectional view 
through one embodiment of the invention; 

Fig. 2 is a longitudinal cross-sectional view 
through a modified form of preheater; 

Fig. 3 is a longitudinal cross-sectional view 
Sinilar to FigS. 1 and 2 but illustrating another 
modified form of fuel preheater; 

Fig. 4 is a longitudinal cross-sectional view 
Similar to FigS. 1-3 but illustrating still another 
embodiment of the invention; and 

Fig. 5 is a diagrammatic view ilustrating the 
application of the improved preheaters to the 
fuel Supply System of a multi-cylinder internal 
Cornbustion engine. 

Referring to the drawing and in particular to 
Fig. 5 thereof, the fuel Supply System for an in 
ternal combustion engine in accordance with 
the present invention comprises a fuel tank to 
and a carburetor 2, each of which may be of 
any Suitable construction and located in conven 
tional manner With respect to an internal com 
bustion engine. A pair of parallel fluid conduits 
AA and 6 extend from the fuel tank 0 to a pair 
of fuel preheaters designated generally by ref 
erence numerals 3 and 20, respectively. A simi 
lar pair of parallel fluid conduitS 22 and 24 ex 
tend from the fuel preheaters 8 and 20, respec 
tively, to the carburetor 12, the entire assembly 
constituting a fuel preheating system, the pre 
heating units of which are connected in parallel 
relationship between the fuel tank and the carbu 
retor. 

Referring to Figure 1 of the drawing, one em 
bodiment of improved fuel preheater in accord 
ance with the present invention comprises a gen 
erally cylindrical hollow outer casing 26 having 
a. Similarly shaped but Smaller inner casing 28 
in Spaced fluid-tight relation thereWith. The 
botton end wall 3 of the Outer chamber 26 is 
provided with a tubular projection 32 which may 
be Suitably Secured thereto as by means of Weld 
ing or the like and includes an externally threaded 
portion 34 adapted to be engaged with similar 
internal threads formed in the usual spark plug 
opening (not shown) of an engine cylinder. The 
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projection 32 is open to provide an unobstructed 
paSSage 36 adapted to afford communication be 
tween the interior of an engine cylinder and a 
Space 38 formed between the outer casing cham 
ber 26 and the inner casing 28. 
A conventional Spark plug 40 is threaded into 

a boss 42 formed in the top end wall 44 of the 
outer casing 26 and may be connected in the 
usual manner to the engine ignition system. 
Fluid coupling devices 46 and 48 are provided at 
opposite sides adjacent the top and bottom, re 
Spectively, of the outer chamber 26 and are 
adapted to connect the inlet and discharge con 
duits i 4 and 22 in a fluid-tight manner to the 
interior of the inner chamber 28. The various 
arrows show schematically in Figure 1 the di 
rection of flow of the fuel through the inner 
Casing 28 and also the direction of flow of gases 
from an engine cylinder into the space 38. 
In the modified form of apparatus illustrated 

in Figure 2, the fuel to be preheated is fed di 
rectly into the outer casing 26 instead of through 
the Wall of the outer casing to the inner cas 
ing. In this case, the inner casing is constitut 
ed by a substantially straight tubular member 
50 firmly secured in the end Walls A4 and 3) 
of the outer casing 26 and having a portion 52 
projecting outwardly beyond the bottom end 
Wall 39 of the outer casing adapted to be en 
gaged Within the Spark plug opening of an en 
gine cylinder. The gases of combustion produced 
by Operation of the Spark plug A) in this modi 
fication are contained entirely within the space 
54 of the tubular member 56, the fuel circulat 
ing through the annular space 58. It will also 
be noted in this modification that the spark 
plug 40 is threaded at 58 into the top of the tu 
bular member 50, the latter being secured in a 
fluid-tight manner within the boss i2. 
The modified form of fuel preheater illustrat 

ed in Figure 3 of the drawings is generally sim 
ilar to that illustrated in Figure 1. In this case, 
however, the fuel preheating chamber is in the 
form of a helically coiled tube 69 which is pref 
erably made of copper or the like and is mount 
ed in Spaced fluid-tight relation within the outer 
casing 26. It will be noted that the construc 
tion illustrated in Figure 3 provides a relatively 
large Space for the circulation of the gases of 
combustion and by reason of the elongated path 
of the fuel through the tube 69 improved con 
tact with the heated gases of combustion is in 
SUred. 
The modified form of apparatus illustrated in 

Figure 4 is also quite similar to that illustrated 
in Figure 1. In this modification, however, the 
inner casing 28 takes the form of a truncated 
hollow cylinder having its circular base 62 at 
the top and its elliptical base 64 at the bottom 
thereof. It will also be noted in this modifica 
tion that the Spark plug 40 is mounted in a 
threaded boss 66 formed in the side wall of the 
outer chamber 26 adjacent the bottom of the 
latter in such position as to be roughly Opposed 
to the elliptical face 64 of the inner chamber 
28. By this arrangement, which constitutes a 
preferred construction of the apparatus, the cir 
culation of the gases of combustion within the 
Outer casing 26 is improved while at the same 
time a relatively large contact area is provided 
on the inner chamber 28. The Sloping ellipti 
cal end Wall 64 also improves the necessary 
Scavenging action within the outer chamber 2s 
and provides for an improved rate of flame prop 
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agation from the Spark plug to the engine cyl 
inder. 
While I have illustrated a number of modified 

forms of my invention, it will be apparent that 
the use of one form or the other is to be gov 
erned by the particular circumstances of each 
Case, Such aS the precise nature of the fue to 
be employed, the operating temperatures of the 
internal combustion engine with which the pre 
heater is to be used, the cylinder pressures and 
piston Velocities of the engine, and so forth. 
It Will also be understood that in each case 
there will be no departure from the basic prin 
ciples of the invention, the combined fuel pre 
heater and Spark plug taking the place of the 
conventional engine spark plug and serving to 
preheat or vaporize the fuel prior to its admis 
Sion to the carburetor. 

Each form of the invention is adapted for use 
With an internal combustion engine to render 
practicable the use of heavier fuels than gaso 
line, for example, kerosene and fuel oils. Dur 
ing the operation of the engine, unburned fuel 
mixtures will be forced upwardly into the cham 
ber 38 in Figure 1, for example, and the fuel 
mixture will be fired by the spark plug 49. At 
each explosion of the fuel Substantial heat will 
be generated and there will be a considerable 
absorption of the heat by the fuel flowing through 
the casing 28. The chamber of the heavier fuel 
thus will be raised to the point of vaporization. 
This renders the fuel capable of use in an en 
gine primarily designed to use gasoline as its 
fulle. 
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7.) 

The operation of each of the other forms of 
the invention will be obvious. In each case, the 
device is provided with a threaded projection 
Which is Screwed into the spark plug opening of 
One cylinder of an engine, and an opening is 
provided for the reception of such spark plug 
So as to fire the explosive mixture which flows 
into the firing chamber from the cylinder. 
In each case, there is a continuous flow of the 
fuel through or around the firing chamber so 
as to absorb heat in the manner stated. 

It Will be obvious that it is unnecessary to use 
One of the devices in connection with each cylin 
der of a multi-cylinder internal combustion en 
gine. For relatively small engines, for example 
a two or four-cylinder engine, it is necessary to 
use only one of the devices. For an engine hav 
ing more cylinders, however, one of the devices 
may not have the necessary capacity for gassi. 
fying sufficient fuel to meet the demands of the 
engine. In Such case, two of the devices, as in 
dicated by the numerals 8 and 20 in Figure 5, 
Will be employed, each being tapped into one of 
the conventional spark plug Openings. Such an 
alrangement Will provide double the capacity of 
a single device. 
I claim: 
1. Fuel preheating means for an internal com 

bustion engine having a plurality of cylinders 
provided with Spark plug openings, a fuel tank 
and a carburetor, comprising a plurality of pre 
heating units, each unit Comprising inner and 
Outer casings in sealed fluid tight relation to each 
other and providing a space therebetween, one 
of Said casings being connected at one end to said 
fuel tank and at its other end to said carbure 
tor whereby liquid fuel will flow through such 
casing, the other casing having a threaded prO 
jection engageable in the spark plug opening of 
One of Said cylinders, and a spark plug threaded 
in the other of Said casings to ignite fuel therein 
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from the associated engine cylinder to heat fuel 
passing through said first named casing. 

2. A fuel preheating device for an internal com 
bustion engine having a cylinder provided with a 
spark plug opening, a fuel tank and a carburetor, 
comprising an outer casing, an inner casing in 
fixed fluid tight relation to said outer casing and 
spaced therefrom, one of said casings having 
means at its top and bottom respectively con 
nectible to said tank and to said carburetor for 
the flow of fuel through such casing, a tubular 
projection on the other casing adapted to be 
threaded in the spark plug opening, and a Spark 
plug monnted in said last named casing to ignite 
fuel therein from said cylinder to preheat fuel 
passing through said first named casing. 

3. A fuel preheating device for an internal com 
bustion engine having a cylinder provided with a 
Spark plug opening, a fuel tank and a carburetor, 
comprising a casing having a reduced tubular 
projection adapted to be threaded in the Spark 
plug opening, said casing having another Open 
ing for the threaded reception of a Spark plug to 
fire fuel in said casing, and an inner casing Spaced 
from and in fluid tight relation within said outer 
casing, said inner casing having means adapting 
it for connection respectively with said tank and 
said carburetor for the flow of fuel therethrough 
to be preheated by the fuel ignited by Said Spark 
plug. 

4. A fuel preheating device for an internal Com 
bustion engine having a cylinder provided with a 
spark plug opening and a carburetor, compris 
ing a cylindrical casing having a reduced tubular 
projection adapted to be threaded in the spark 
plug opening for the flow of fuel into said casing 
from the engine cylinder, said casing having an 
opening for the threaded reception of a sparkplug 
to fire fuel thereWithin, an inner cylindrical cas 
ing arranged within and in spaced relation to said 
first named casing, and a pair of fuel ducts Com 
municating with said inner Casing and project 
ing in fluid tight relation through said outer cas 
ing, one of said ducts being connected to the car 
buretor and the other being adapted for the in 
troduction of liquid fuel into said inner casing 
to be preheated by the fuel ignited in said first 
named casing by the sparkplug. 

5. A fuel preheating device for an internal . 
combustion engine having a cylinder provided 
With a spark plug opening, and a carburetor, 
comprising a casing having a tubular projection 
at one end adapted to be threaded in said spark 
plug opening and having an opening in its other 
end for the threaded reception of a spark plug 
for firing fuel entering said casing from the en 
gine cylinder, and a helically coiled tube Within 
said casing having its ends projecting there 
through in fluid tight relation therebetween, one 
end of said tube being connectible to the car 
buretor and the other end being adapted for 
the introduction of liquid fuel to be heated by 
the fuel ignited in said casing by the spark 
plug. 

6. A fuel preheating device for an internal 
combustion engine having a cylinder provided 
With a Spark plug opening, and a carburetor, 
comprising a casing having a tubular projection 
at one end adapted to be threaded in Said spark 
plug opening and having an opening for the 
threaded reception of a spark plug for firing fuel 
entering said casing from the engine cylinder, 
a truncated cylindrical casing within and spaced 
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from said first named casing, said inner casing 
having a circular top and a sloping elliptical 
bottom, the spark plug being threaded in Said 
outer casing generally opposite said elliptical 
bottom, and a pair of fuel ducts extending 
through one side of said outer casing in fluid 
tight relation therewith and communicating with 
said inner casing, one of Said ducts being con 
nectible with the carburetor and the other being 
adapted for the introduction of fuel to be pre 
heated in said inner casing by the burning fuel 
ignited in said first named casing by the Spark 
plug. 

7. A fuel preheating device for an internal 
combustion engine having a Spark plug opening, 
and a carburetor, comprising a tube having one 
end externally threaded for reception in the 
spark plug opening and having its other end in 
ternally threaded for the threaded reception of 
a spark plug for igniting fuel in Said tube, a 
casing surrounding said tube in fluid tight rela 
tion therewith and forming a preheating cham 
ber, and a pair of ductS communicating With 
the interior of said casing for connection re 
spectively with a source of liquid fuel and With 
the carburetor for the passage of fuel through 
said chamber to be preheated by the fuel ignited 
by the spark plug. 

8. As a fuel preheating means for an internal 
combustion engine having a cylinder provided 
with a threaded spark plug opening, a unitary 
device comprising a pair of chambers in sealed 
fluid type relation to each other and arranged 
one within the other, a tubular projection com 
municating with one of said chambers and ex 
ternally threaded for reception in the Spark plug 
opening of the cylinder, said one chamber being 
defined by a casing having an internally threaded 
opening corresponding to the spark plug open 
ing of the engine cylinder for the reception of 
the threaded end of a Spark plug therein, and in 
let and outlet ducts communicating with the 
other chamber. 

9. As a fuel preheating means for an internal 
45 combustion engine having a cylinder provided 

with a threaded spark plug opening, a unitary 
device comprising a pair of casings one of which 
forms a chamber thereWithin, said casings being 
spaced to form a second chamber therebetween, 

50 one of said casings being provided with a tubular 
extension having a threaded end for reception in 
the spark plug opening of the engine cylinder, 
said one casing having an opening internally 
threaded to correspond to the threads of the 

55 spark plug opening of the engine cylinder, said 
tubular extension forming a passage communi 
cating between the interior of the engine cyl 
inder and one of said chambers and the other of 
said chambers having fuel inlet and outlet ductS. 

JOSEPH RODNESKY. . 

O 

15 

20 

25 

30 

35 

40 

60 

REFERENCEs CITED 
The following references are of record in the 

file of this patent: 
65 UNITED STATES PATENTS 

Number Name Date 
1,117,354 Erickson ------ ---- Nov. 17, 1914 
1,267,185 . Coffman --------- May 21, 1918 

70 FOREIGN PATENTS 
Number Country Date 

15,887 Great Britain ------ July 10, 1913 

  


