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TETRAETHYL LEAD 

Boyd W. Tullis, Wichita, Kans, assignor to The 
Coleman Lamp and Stove Company, Wichita, 
Kans, a corporation of Kansas 

Application January 12, 1942, serial No. 426,420 
9 Claims. (C1. 158-67) 

This invention relates to liquid fuel burning 
appliances and particularly those for burning low 
boiling point petroleum hydrocarbons such as 
straight run gasolines and naptha. However, 
fuels of this type are not always conveniently 
obtainable and in many localities are not avail 
able when needed. Consequently attempts have 
been made to use present day automotive or mo 
tor fuels as they are always convenient to obtain 
even at the most remote outpost of civilization, 
but fuels of this character have not functioned 
in such appliances for the reason that they con 
tain considerable solid material such as hydro 
carbon gums and coloring materials, as well as 
antiknock compounds, for example tetraethyl 
lead. When these materials pass through the 
extremely hot zone pf the generating devices of 
Such appliances they clog the generators within 
a very few hours burning time. This is attrib. 
uted to carbonizing of the gums and decomposi 
tion of the tetraethyl lead within the generator 
by reason of the intense heat required to effect 
complete vaporization of the fuel before it is 
Supplied to the burners of the appliances. 

It is, therefore, the purpose of the present 
invention to provide a burner structure and ar 
rangement thereof which operates satisfactorily 
using automotive fuels containing tetraethyl lead 
and other extraneous materials which ordinarily 
cause clogging of conventional equipment. 
Another object of the invention is to provide 

a simple and inexpensive burner structure for a 
great variety of cooking and heating appliances 
and which is particularly adapted for military 
use and for general utility use by motorists, 
hunters, sportsmen and exploration parties, be 
cause a suitable fuel for the burner is always 
near at hand, namely the fuel tank of their mo 
tor vehicle, aircraft, motor boat, or the like. 

Further objects of the invention are to incor 
porate with the burner features permitting use 
of motor fuels, instant lighting by air atomiza 
tion of the fuel, a shield for limiting external 
cooling effects upon the bowl of the burner, and 
& mechanism for cleaning the discharge orifice 
of the vaporizer. - . . . ." 

In carrying out my invention, I find that auto 
motive fuels and the like may be used success 

O 

ficient readily combustible vapor to maintain 
combustion of the higher boiling point fractions 
and the tetraethyl lead through contact thereof 
with the flames resulting from the evolved Ya 
pors. The burning fuels are then caused to im 
pinge upon surfaces approaching incandescence 
and spread thereby into contact with sufficient 
air to assure complete combustion. . 
In accomplishing these results, I have pro 

vided improved burner structure, illustrated in 
the accompanying drawings, wherein: 

Fig. 1 is a vertical section through a stove 
equipped with a fuel supply and burner appa 

30 

ratus constructed in accordance with the present 
invention. - 

Fig. 2 is an enlarged vertical section through 
the burner, vaporizer and control valve on the 
line 2-2 of Fig. 1. 

Fig. 3 is a cross-section through the vaporizer 
cm the line - of Fig. 2. 

Fig. 4 is a cross-section through the heat con 
ducting connection between the burner bowl and 
wall of the vaporizer. via 

Fig. 5 is a detail perspective view of the burner. 
Referring more in 'detail to the drawings: 

designates a stove equipped with a burner 
and fuel supply means embodying the features 
cf. the present invention. It is to be understood, 
however, that the invention is adaptable to any 
heating or cooking appliance which is to be oper 
ated with a hydrocarbon type fuel. The stove 
illustrated in conjunction with my improved 
burner is one of general utility type, character 
ized by its ease of transportation and is, there 
fore, one, to which the burner, is especially. 
adapted. 
The specific structure of the stove is illustrated 

and described in detail in an application on 
Portable stove, fled January 12, 1942, Serial No. 
426,421, and other than the burner and fuel 
supply means and control mechanisms, consti 

'' tutes no part of the present invention. 
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fully by initially vaporising a part of the fuel, 
that is by vaporizing the low boiling point frac 
tions within a vaporizer and discharging the liq 
uld tetraethyl lead and higher boiling point frac 

50 

tions which contain the guns from the vapors 
- 

izer in liquid or atomized state. The low boiling 

The stove includes a tank. 2. for containing 
fuel to be supplied to the burner 3 which may 
be an ordinary motor fuel, for example a gaso 
line blended to have a high octane value and con 
taining an antiknock compound such as tetra 
ethyl lead. The fuel is admitted to the tank 2 
through a filler neck 4 ordinarily closed by a 
pressure-tight cap S. Connected with the tank 
is a fuel control valve 6 carrying a vaporizer tube 
7, which in turn supports the burner 3. Carried 
by the tank on an annular bead 9 is a spider 0 
having an opening registering with a threaded 

point fractions, or those vaporized, provide suf- 55 bore 2 in a bushing 13, the bushing 3 being 

  



2 
sealed within an opening 4. Carried by the 
airns of the spider are posts is extending up 
wardly alongside of the burner and carrying a 
grid 6 for supporting a cooking vessel over the 
flame of the burner 3. 
The valve 6 includes a body having an ex- . 

ternally threaded leg f 8 projected through the 
Opening in the spider and threaded into the 
bushing 3 whereby the valve is supported in rigid 
position on the tank and the spider is anchored 
in position on the bead 9 by a jam-nut 9 threaded 
on the leg and bearing against the upper surface 
of the spider, as best shown in Fig. 1. Formed 
in the leg 8 of the valve body is a bore 20, having 
a threaded portion 2 in whichrthe threaded neck 
22 of a nipple 23 is threaded. The nipple 23 car 
ries an Outer tube 24 which depends into the 
fuel contained in the tank and carries a cap 25 
on the lower end thereof having an inlet orifice 

. 28 located in close proximity to the bottom of the 
tank. Also carried by the nipple 23 is an inner 
tube 2 of smaller size than the outer tube to 
form an annular passageway 28 therebetween 
which communicates at its upper end with the 
air space 29, above the level of the liquid in the 

O 

5 

20 

25 tank through openings 30 so that under certain 
CoEditions air is discharged into chamber-3 of 
She cap 25 to effect atonization of fuel admitted 
through the orifice 28. The nipple 23 has an 
upper bore 32 connecting with the upper end of 
the inner tube through which fuel is discharged 
into the bore 20 and from the bore 20 into a cham 
ber 33 in the valve body. The chamber 33 aligns 
with a lateral arm 3 of the valve body having 
a threaded axial bore 35 and a packing corn 
taining chamber 86. 
Formed in the valve body coaxially with the 

bores of the arm 34 is a port 3 having con 
Knection with an axial bore 38 opening downward 
ly within an axial arm 39 of the valve body 
through an angularly arranged port 40. Rotat 
ably mounted within the bores of the arm 34 is 
a valve stern 4 having a threaded portion 62 
engaging the internal threads of the bore 35 and 
having a conical end 43 arranged so that the point 
thereof enters the port 37 for shutting off or 
throttling flow of fuel to the upper bore 38 of 
the valve body. The Outer end of the valve stem 
projects from the arm 34 of the valve body and 
carries a knob 44 whereby the valve may be 
rotated to move the conical end 43 thereof to and from the port 37. 
(Contained within the bore 36 and seated against 

an internal shoulder 45 therein is a packing 46 
retained in sealing relation with the valve stem 
by a packing nut 47 threaded upon the arm 34 
of the valve body. The conical end of the valve 
is spaced from the threaded portion 42 by a 
cylindrical portion 48 which, when the valve is 
closed or slightly opened, extends across the bore 
20 to effect depression of a throttling rod 49, the 
throttling rod having a head 50 freely mounted 
in the bore 20 and provided with an annular col 
lar 5 for seating one end of a coil spring 52 hav 
ing its opposite end seating against the nipple 
23 for retaining a stem, 53 on the head of the 
throttling rod in contact with the valve stem. 
The throttling rod also includes a wire 54 ex 
tending downwardly through the bore of the nip 
ple, through the inner tube, and through the in 
let orifice 26 whereby the effective area of the 
orifice is limited so that fuel passing therethrough 
is caused to move at sufficient velocity in propor 
tion to a stream of air being discharged into the 

33 

45 
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an atomized fuel mixture, which mixture is dis 
charged through the atomizer to the burner to 
start operation of the burner, as later described. 
After starting operation, the valve is opened so 
the stem 53 rides against the conical end of the 
valve stem responsive to action of the spring 52 
which lifts the throttling rod out of the inlet 
Orifice 26 to allow full flow of fuel therethrough 
to supply the full demand of the burner and 
forms a liquid seal to prevent further flow of air 
downward through tube 24. 
The upper portion of the axial arm 39 is ex 

ternally threaded, as at 55, and is provided with 
a bevelled edge 56 for seating a flared flange 57 
on the base of the vaporizer tube 7. The vapor 
izer tube includes a cylindrical wall portion 58 
forming an internal vaporizing chamber 59. The 
wall portion 60 of the vaporizer above the cham 
ber 59 is substantially thicker than the lower 
portion. So as to better retain the amount of 
heat necessary in maintaining a selected tem 
perature for controlling vaporization of a selected. 
portion of the fuel passing into the vaporizer so 
that other portions, that is those normally causing . 
the vaporizer to clog, are discharged as an 
atomized liquid, as later described. The thick 
ened wall portion of the vaporizer tube is in 
ternally threaded, as indicated at 6, mounting 
the threaded neck 62 of a nozzle tip 63 having 
a relatively small discharge or burner feeding 
orifice 64 opening into a counterbore 65 which 
allows the fuel discharged from the nozzle to 
spread within the bowl 66 of the burner, 3. The 
nozzle tip has, an annular shoulder 67 so that 
when it is threaded into the thickened end of the 
vaporizer tube the shoulder seats tightly against 
the tube to provide a tight joint. 
The burner bowl 66 includes a relatively thick 

collar or base portion 68 formed of heat con 
ductive material and having an axially threaded 
bore 69 engaging the external threads on the 
thickened portion of the tube to provide a close 
connection therebetween and a ready path for 
the heat conducted from the burner bowl to the 
vaporizer tube. Attention is here directed to the 
fact that the amount of conductive metal, and 
extent of the thread connection, are accurately 
determined, as these factors govern the temper 
ature at which the vaporizing tube operates, 
which in turn determines the temperature of 
the liquid fuel being partially vaporized. This 

55 

70 

fuel temperature is maintained below the vapor 
izing temperature of the liquid tetraethyl lead or 
non-hydrocarbon compounds which pass through 
the nozzle tip 63 and orifice 64 in liquid form to 
gether with the vaporized portion of the fuel. 
Only gasolines or light napthas whose composi 
tion provides ample fractions of low temperature 
volatility will thus operate, therefore, this in 
vention is directed to such fuels. So also, any 
device which has its vaporizer operating attem 
peratures sufficiently high to completely vaporize 
kerosene, naptha or gasoline, will not accom 
plish the purpose of my invention since the lead 
in solid form will be deposited within the va porizer, quickly clogging same. 

For example, since the boiling point of tetra 
ethyl lead is approximately 400' E. and 450°F, 
under pressure at which the fuel in my stove is usually subjected during operation, I have pro 
vided a structure which coordinates the elements 
of conductivity and radiation to maintain during 
9peration a temperature of the fuel being par. chamber 30 by Way of the passage 28, producing 7s tially vaporized at a point which will vaporise, 
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within the vaporizing member that major por 
tion of the fuel possessing low temperature vola 
tility which vapor acting under pressure causes 
other compounds such as tetraethyl lead and 
those fractions of the hydrocarbon fuel having 
high temperature volatility to be discharged from 
the nozzle. 63 in liquid form to be subsequently 
vaporized,and combusted in the burner bowl 2 
73. The temperature of the burner bowl in oper 
ation, the character and thickness of the bowl, 
the extent of contact of bowl to the vaporizing 
tube, and the conductivity of the vaporizing tube 
itself are all coordinated with the factor of radia 
tion to maintain the required temperature of the 
fuel being vaporized as above set forth. The 
periphery of the collar 68 has an annular shoulder 
To encircling a flange i? encircling the threaded 
bore 69 thereof in spaced relation with the nozzle 
tip, The burner bowl has an upwardly and out 
wardly curved lower portion 2 of substantially 
semispherical shape, an outwardly, flaring upper 
portion 73, and an intermediate corrugated belt 
portion 74. The inner surface of the flaring por 
tion 73 is contacted by flames resulting from 
ignition of the fuel and impinging against a de 
flector plate 75. 
The deflector 75 includes a substantially con 

cavorconvex member of smaller diameter than 
the flange portion of the bowl so that the periph 
erythereof cooperates with the flare of the bowl 
in forming an annular flue-like passageway for 
the deflected flames and to effect draft of com 
bustion supporting air into the burner bowl 
through air inlet openings 76 in the semispheri 
cal portion thereof, the member 75 being turned 
so that the convex side faces the burner and 
forms an upwardly and Outwardly deflecting Sur 
face which becomes heated intensely. The flame 
deflector is supported in position by means of 
radially extending arms 77 projecting from the 
periphery thereof and extending through slots 
78 in the burner bowl. Cooperating with the 
semispherical portion of the burner bowl and en 
circling the flange 7 f is an inner bowl 79 closely 
contacting the burner bowl and having openings 
80 therein registering with the air inlet openings 
TB. The rim of the inner member has corruga 
tions 82. corresponding to the corrugations 14 
previously described. 

In order to control movement of combustion 
supporting air, limit external cooling effects on 
the burner bowl, and prevent drafts from inter 
fering with operation of the flame, the portion of 
the burner bowl that is contacted by the flame 
is encircled by a tube-like shield 83 which is spaced from the periphery of the burner bowl 
and which extends downwardly thereof to pro 
vide an annular passageway 84 for the discharge 
of secondary air. The shield is supported in 
position on extensions 85 of the arms 77. The 
shield also extends downwardly over the vaporizer 
tube so that the air moving into the burner passes 

tangular cross-section guidingly supported in the 
bore 38 of the valve body and has a stem 89 pro 
jecting through the vaporizer chamber into an 
enlarged bore 90 of the nozzle tip which receives 
a needle 9 of sufficient diameter to be project 
able through the orifice 64. The clean-out device 

O 

is operated by a rock shaft 2 rotatably supported 
in a laterally extending arm 93 of the waive body. 
The shaft extends through a packing 94 con 
tained in a shouldered bore 95 of the arm and 
which is pressed in sealing contact with the rock 
shaft by a packing gland 96. The inner end of 
the rockshaft has a crank arm 97 having a pin 
portion 98 engaged in a transverse groove 99 
formed in the head 88 of the clean-out device so 
that when the shaft is rotated the needle 9 is 
moved through the outlet orifice 64 to clear it of 
any matter that may be lodged therein. The end 
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of the rock shaft projecting outwardly from the 
packing gland is bent laterally to provide a 
handle OO by which it is readily oscillated. 
Air pressure is supplied to the fuel tank 

through the control valve when the valve is open 
and to effect atomization when starting the burn 
er. The air is supplied by means of a pump O 
carried by the top of the tank and having a bar 
rel portion projecting thereinto. The pressure 
outlet of the pump has connection with the air 
space above the fuel through a duct 02 as shown 
in Fig. 1. Contained in the pump barrel is a 
plunger (not shown) which is actuated by a 
plunger rod 03 carrying an actuating knob 04. 
In operating the burner constructed and as 

sembled as described, a fuel, for example an or 
dinary automotive gasoline, is poured into the 
tank through the filler neck 4 up to the outlet 
end thereof, which leaves the air space 29 in the 
top of the tank. The control valve 6 is closed 
and the plunger rod fo3 of the pump O is actu 
ated to build up pressure within the tank to force 
the fuel upwardly through the inner tube 27 
when the control valve 6 is open. The clean 
out device 87 may be actuated by rocking the 
shaft 92 with the handle 00 to raise and lower 

5 the needle 9 through the orifice 64 of the nozzle 
tip. The control valve is then opened slightly, 
whereupon liquid in the tank is discharged 
through the inlet orifice 26, which, because of the 
throttle rod 49, is a relatively small quantity, to 
produce a readily ignited mixture with the air 
passing from the tank downwardly through the 
annular space 28 between the tubes 2 and 27. 
The mixture is discharged upwardly through 

the valve body and vaporizer tube at sufficiently 
high velocity and pressure to be discharged from 
the nozzle tip in a fine mist, which is readily ig 
nited to start the burner. The resultant fame 
plays against the deflector and is directed out 
wardly upon the inner surface of the flaring por 
tion of the burner bowl to heat the metal there 
of and cause an updraft of air from the lower 
end of the tubular shield 3 through the open 
ings 76 and 80, into the burner bowl, and through . 

in close relation with the vaporizer tube to co 
operate with the heat conductive capacities 
thereof in maintaining the desired predetermined 
uniform temperature of the vaporizer walls. 

In order to assist in vaporization of the fuel, 
the vaporizing chamber has a plurality of layers 
of screen-like material for distributing the con 
ducted heat to the fuel moving through the 
chamber. - - . 

In order to assure that the orifice of the nozzle 
tip is kept clean, the burner is provided with a 

70 

the passage 84 formed between the deflector 
and flaring portion of the bowl. It will be noted 
that the portion of the... shield which encircles 
the flame contacting portion of the burner bowl 
limits external cooling effects on the bowl. The . 
heat is conducted downwardly through the semi 
spherical portion of the bowl to the collar BS 
thereof and through the threaded connection 
into the thickened wallportion B of the vapor 
izer tube, the rate of heat conduction being con 
trolled, as above stated, by the extent of engage-, 

clean-outdevices, including ahead 68 of rec-75 ment of the collar with the vaporizer tube and 
a . . . . c. 

  



4. 
the thickness of the metal of the burner bowl so 
that the heat is utilized to cause vaporization of 
the lower boiling point fractions of the fuel mix 
ture passing through the vaporizing chamber. As . 
soon as gas begins to discharge into the burner 
bowl, the control valve 6 is opened sufficiently 
wide to allow.movement of the stem of the throt. 
tling rod upwardly along the conical end is of the 
valve stem 4 under influence of the spring 52, 
which spring raises the throttling end of the rod 
from the inlet orifice 26 so that liquid fuel is 
delivered from the tank into the vaporizer tube. 
I find that ordinary leaded motor or automotive 
fuels may be preheated to approximately 400 F. 
and under someconditions may be raised to 450 

iéFeiwithieut appreciable distillation of the heavier 
fractions which contain the objectionable guns 

2,868,098 
be heated by.combustion within the burner bowl 
and having a limited portion in variable heat 
conductive contact with said thick Wall portion 
of the vaporizer for conducting an amount of 
heat necessary to maintain the fuel within the vaporizer at a vaporizing temperature below the 
decomposing point of said compound so that the 
compound is discharged into the burner bowl 
without being decomposed in the vaporizer, a 

0 

5 

and lead. . The tetraethyl lead content becomes . 
volatile at these comparatively low temperatures 
and does not begin to separate and form solid 
deposits until the temperature reaches 400 F. 
and under operating pressure night rise to 450 
F. Therefore, since the burner structure is de 
signed to maintain a vaporizer temperature bes 
tween 400 and 450 F. it is not hot enough to 
effect vaporization of the higher boiling point 
fractions of the fuel or break down of the tetra. 
ethyl lead compound, consequently these parts 
are discharged from the vaporizer in the form of 
atomized liquid into burning vapor resulting from 
the vaporized lower boiling point fractions. It is 
thus obvious that the portions of the fuel ordi 
narily tending to clog the burner cannot break 
down until they have reached the hotter zone in 
the burner bowl where they are readily consumed 
in the flame and substantially complete combus 
tion is effected. The flame playing against the 
deflector soon brings the metal to an intense heat. 

. It is obvious that the partially vaporized fuel is 
delivered upon the superheated deflector plate 
with considerable force and at atmospheric press 
sure, which assures complete vaporization and 
causes dissipation of any solid particles that 
might be formed in the burner bowl. 
The deflected flame playing upon the flared 

wall of the burner bowl supplies heat to the wa 
porizer almost entirely through conduction and 
since the movement of combustion supporting air 
through the burner is substantially constant, the 
temperature of the vaporizer is kept approxi 
mately uniform and cannot reach the point 
where the objectionable elements are deposited in 
the vaporizing chamber and clog the orifice of 
the needle tip. Should any objectionable mat 
ter be deposited it is so light and infinitesimal 
that the orifice of the nozzle tip is readily cleared 
thereof by the cleaning needle. Therefore the 
vaporizer will operate over.a long period of time 
without repair or replacement eventhough auto 
motive fuels are used in the stove. 
What I claim and desire to secure by Letters 

Patent is: 
1. An apparatus for burning liquid hydrocaro 

bon fuel containing a compound which produces 
objectionable deposits when said compound is 
heated to decomposing temperature, including a 
burner bowl for burning said fuel and having an 
air inlet to supply combustion supporting air into 
the burner bowl, a vaporizer having a nozzle tip 
provided with a fuel outlet orifice arranged to 
discharge into the burner bowl, means for sup 
plying said fuel to the vaporizer, said vaporizer 
having a thick wall portion surrounding the noz 
zle tip and spaced from the outlet orifice, heat 
conducting means having a portion in position to 

clean-out needle supported in the vaporizer, and 
means for selectively projecting the needle 
through the orifice of said nozzle tip. 

2. An apparatus for burning liquid hydrocar 
bon fuel containing a compound which produces 
objectionable deposits when said compound is 
heated to decomposing tempegature, including a . 
burner for burning said fuel and having an air 
inlet to supply combustion supporting air into 
the burner, a vaporizer having an externally 
threaded, end, a fei discharge nozzle projecting 
from said end of the vaporizer to discharge fuel 
into the burner, means for supplying said fuel to 
the vaporizer for discharge into the burner, and 
a collar having heat conductive connection with 

2 5 
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40 

the burner to conduct heat of combustion within 
the burner and having threads engaging the 
threaded end of the vaporizer to conduct said 
heat to the vaporizer, said collar being adjust 
able to vary the extent of engagement of the 
threads so that heat may be conducted in an 
annount Substantially proportional to the extent 
of engagement of Said threads for maintaining 
the fuel within the vaporizer at a vaporizing tem 
perature below the decomposing point of Said 
compound so that the compound is discharged 
into the burner without being decornposed with 
in the vaporizer. 

3. An apparatus for burning liquid hydrocar 
bon fuel containing a portion which produces 
objectionable deposits when heated to decompos 
ing temperature, including an Open top burner 
bowl for burning said fuel and having an air inlet 
to supply combustion supporting air into the 
burner bowl for maintaining combustion of fuel 
within the burner bowl, a vaporizer having an 
outlet discharging into the burner bowl, means 
for supplying the liquid hydrocarbon fuel to the 
vaporizer under pressure, fuel atomizing means 

60 

cooperating with the fuel supply means for ini 
tially delivering air with the fuel for atomizing 
said fuel discharged into the burner bowl during 
starting operation to initially heat the burner 
bowl, and a heat conductive connection between 
the burner bowl and Said vaporizer to conduct a 
predetermined amount of heat from the burner 
bowl to the vaporizer for heating the fuel within 
the vaporizer to a temperature below the decom 
posing point of said objectionable portion of the 
fuel and sufficient to vaporize portions of the fuel 
having a lower distillation point whereby the 
objectionable portion is discharged from the 
vaporizer into the burner bowl in Substantially 
liquid form and said other portions in vapor 
form for continuing operation of Said apparatus. 

65 
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4. An apparatus for burning liquid hydrocar 
bon fuel containing a portion which produces ob 
jectionable depositS when heated to decomposing 
temperature, including an open top burner bowl 
for burning said fuel and having an air inlet to 
supply combustion supporting air into the burner 
bowl for maintaining combustion of fuel within 
the burner bowl, a vaporizer having an outlet dis 
charging into the burner bowl, means for supply 
ing the liquid hydrocarbon fuel to the vaporizer 
under pressure, fuel atomizing means cooperating 
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with the fuel supply means for initially delivering ... 
air with the fuel for atomizing said fuel discharged 
into the burner bowl during starting operation to 
initially heat the burner bowl, and a collar have 
ing heat conductive connection with the burner 
bowl and engagement with a limited portion of 
said vaporizer below said outlet to conduct a pre 
determined amount of heat from the burner bowl 
to the vaporizer for heating fuei within the va 
porizer to a temperature below the decomposing 
point of said objectionable portion of the fuel 
and sufficient to vaporize portions of the fuel 
having a lower, distillation point whereby the 
objectionable portion is discharged from the va 
porizer into the burner bowl in substantially 
liquid form and said other portions in vapor form 
for continuing operation of said apparatus. 

5. An apparatus for burning liquid hydrocar 
bon fuel containing a portion which produces 
objectionable deposits when heated to decompos 
ing temperature, including an open top burner 
bowl for burning said fuel and having an air inlet 
to supply combustion supporting air into the 
burner bowl for maintaining combustion of fuel 
within the burner bowl, a vaporizer having an 
outlet discharging into the burner bowl, means 
for supplying the liquid hydrocarbon fuel to the 
vaporizer under pressure, fuel atomizing means 
cooperating with the fuel supply means for ini 
tially delivering air with the fuel for atomizing 
said fuel discharged into the burner bowl during 
starting operation to initially heat the burner 
bowl, a flame deflector, means Supporting the 
flame deflector within the open top of the burner 
bowl to deflect flame resulting from combustion 
of said atomized fuel into contact with an upper 
portion of the burner bowl to initially heat the 
burner bowl, and a heat conductive connection 
between the burner bowl and said vaporizer to 
conduct a predetermined amount of said heat 
from the burner bowl to the vaporizer for heating 
fuel within the vaporizer to a temperature below 
the decomposing point of said objectionable por 
tion of the fuel and sufficient to vaporize portions 
of the fuel having a lower distillation point 
whereby the objectionable portion is discharged 
from the vaporizer into the burner bowlin sub 
stantially liquid form and other portions of the 
fuel in vapor form for continuing operation of 
said apparatus. 

6. An apparatus for burning liquid hydrocar 
bon fuel containing a portion which produces 
objectionable deposits when heated to decom 
posing temperature, including an open top burner 
bowl for burning said fuel and having an air 
inlet to supply combustion supporting air into the 
burner bowl for maintaining combustion of fuel 
within the burner bowl, a vaporizer having an 
outlet discharging into the burner bowl, means 
for supplying the liquid hydrocarbon fuel to the 
vaporizer under pressure, fuel atomizing. means 
cooperating with the fuel supply means for ini 
tial'y delivering, air with the fuel for atomizing 
said fuel discharged into the burner bowl during 
starting operation to initially heat. the burner 
bowl, a heat conductive connection between the 
burner bowl and said vaporizer to conduct a pre 
determined amount of heat from the burner bowl 
to the vaporizer for heating the fuel within the 
vaporizer to a temperature below the decompos 
ing point of said objectionable portion of the fuel 
and sufficient to vaporize portions of the fuel 
having a lower distillation point whereby the 
objectionable portion is discharged from the va 
porizer into the burner bowl in substantially 

5 
liquid form and said other portions in vapor form 
for continuing operation of said apparatus, and 
a shield encircling the burner bowl for limiting 
external cooling effects on said burner bowl. 

7. An apparatus for burning liquid hydrocar 
bon fuel containing a portion which produces 
objectionable deposits when heated to decompos 
ing temperature, including an open top burner 
bowl for burning said fuel and having an air 

O 

s 

inlet to supply combustion supporting air into the 
burner bowl for maintaining combustion of fuel 
within the burner bowl, a vaporizer having an 
outlet discharging into the burner bowl, means 
for supplying the liquid hydrocarbon fuel to the 
vaporizer under pressure, fuel atomizing means 
COOperating with the fuel Supply means for ini 
tially delivering air with the fuel for atomizing 
Said fuel discharged into the burner bowl during 
starting operation to initially heat the burner 
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bowl, a flame deflector, means supporting the 
flame deflector within the open top of the burner 
bowl to deflect flame resulting from combustion 
of said atomized fuel into contact with an upper 
portion of the burner bowl to initially heat the 
burner bowl, a heat, conductive connection be 
tween the burner bowl and said vaporizer to con 
duct a predetermined amount of said heat from 
the burner bowl to the vaporizer for heating fuel 
within the vaporizer to a temperature below the 
decomposing point of said objectionable portion 
of the fuel and sufficient to vaporize portions of 
the fuel having a lower distillationi point where 
by the objectionable portion is discharged from 
the vaporizer into the burher bowl in substan 
tially liquid form and said other portions in vapor 
form for continuing operation of said apparatus, 
and a shield encircling the portion of the burner 
bowl contacted by said flame for limiting exter 
nal cooling effects on said burner bowl. 

8. An apparattas for burning liquid hydrocar 
bon fuel containing a compound which produces 
objectionable deposits when said compound is 
heated to decomposing temperature including, 
an open top burner bowl for burning said fuel 
and having an air inlet to supply combustion 
supporting air into the burner bowl, a vaporizer 
having an outlet for discharge into the burner 
bowl, means for supplying said fuel to the vapor 
izer for discharge into the burner bowl, heat 
conductive means connecting the burner bowl 
with a limited portion of said vaporizer for con 
ducting an amount of heat from the burner bowl 
to the vaporizer necessary to maintain the fuel 
temperature within the vaporizer below he de 
composing temperature of said compound so that 
the compound is discharged into the burner 
bowl without being decomposed in the vaporizer, 
a flame deflector located in the burner bowl 
within the path of discharge from the vaporizer 
and in position to be contacted by the flame 
resulting from combustion of fuel in the burner 
bowl for deflecting the flame into contact with 
an upper portion of the burner bowl, and a shield 
encircling the portion of the burner bowl con 
tacted by said flame for limiting external cooling 
effects on the burner bowl. 

9. An apparatus for burning hydrocarbon fuel 
containing a compound which produces objec 
tionable deposits when said, compound is heated 
to decomposing temperature including, an open 
top burner bowl for burning said fuel and having 
an air inlet to Supply combustion Supporting air 
into the burner bowl, a vaporizer having an out 
let for discharge into the burner bowl, means for 
supplying said fuel to the vaporizer for discharge 
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into the burner bowl, heat conductive means 
connecting the burner bowl with a limited portion 

d vaporizer for conducting an amount of 
het from the burner bowl to the vaporizer nec 

lary to maintain the temperature of fuel with 
in the vaporizer below the decomposing temper 
ature of said compound so that the compound is 
discharged into the burner bowl without being 
decomposed in the vaporizer, a flame deflector 
located in the burner bowl within the path of G 

discharge from the vaporizer and in position to 
be contacted by the fiane resulting from combus 
tion of fuel within the burner for deflecting the 
flame into contact with an upper portion of the 
burner bowl, and a shield encircling the portion 
of the burner bowl contacted by said flame and 
depending below said heat conductive means for 
limiting external cooling effects on said heat 
conductive means. 
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