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This invention relates to the regulation of burn 
ers of the type in which the hydrocarbons are 
generally vaporized and mixed with air in a fuel 
generating chamber and then burned at a throat 
or outlet leading from the chamber where sec 
ondary air is supplied, the heat of the burning 
fuel at the throat serving to radiate heat to the 
hydrocarbons so as to vaporize the same for ad 
mixture with primary air supplied to the chann 
ber. 

Distillates of the types presently most gen 
erally available are products of nodern catalytic 
cracking processes and are those which remain 
after the major portions of the more volatile 
fractions of the crude oil have been extra, Cted. 
As a result of this, the so-called burner oils now 
require greatly increased temperatures to trans 
form them to the vaporous condition neceSSary 
to insure complete and efficient combustion of the 
fuel. The conventional burner is generally in 
capable of developing, in the burner flame, a 
temperature sufficiently high to thoroughly vola 
tilize the catalytic-process distillates with the re 
sult that the burner operates not only at reduced 
efficiency so as to create an excessive amount of 
Smoke and soot deposit, but promotes Surging 
or periodic burning back into the vaporizing area, 
of the fuel generating chamber. 
An object of the invention is to provide an in 

proved process and apparatus for effecting effi 
cient combustion of, and for deriving a maximum 
amount of heat from characteristically refractory 
burner fuels such as the high boiling-point dis 
tillates obtained as products in the catalytic 
refining of crude oil. 
Another object of the invention is to provide, 

in connection with a burner having a throat at 
which may burn a principal flame resulting from 
an ignited admixture of air and hydrocarbon fuel 
vapor generated in a vaporizing chamber Con 
taining a body of liquid fuel exposed to thermal 
radiation from the principal flame, a means in 
dependent of said thermal radiation which will 
increase the temperature within the vaporizing 
chamber greatly in excess of that capable of being 
produced by the principal flame alone so as to 
create a highly combustible mixture of vapor 
and air in the chamber and, at the same time, 
which will inhibit premature ignition of the 
highly combustible mass of vaporized fuel and 
air prior to the latter coming within normal igni 
tion range of the principal flame. 
A further object of the invention is to provide, 

in a burner of the character described, appara 
tus which will institute a regenerative action in 
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the burner vaporizing chamber whereby a por 
tion of the fuel vapor created in the chaimber by 
thermal radiation from the principal flaime is 
utilized for creating supplemental direct and ra 
diated heat so as to greatly increase vaporization 
in the chamber thereby enriching the vaporous 
fuel supply of the principal flame and corre 
spondingly increasing the flame heat so as to aug 
ment the normal vaporization caused by the prin 
cipal flame and to increase the density of fuel 
vapor available and utilized for creating the afore 
Said direct and radiated heat. 
A further object of the invention is to provide 

an improved burner of the class described which 
is characterized by the production of a quieter 
fire, which indicated more efficient combustion 
by the deposit of less soot than ordinarily accu 
Inulates in burners of similar types, and Which is 
less susceptible to the condition known as Surging 
wherein the flame burning exteriorly of the gen 
erator or fuel vaporizing charnber recedes to buri). 
persistently within the chamber with an accom 
panying severe loss in combustion efficiency. 

Still another object of the invention is to pro 
wide heat control apparatus which may be readily 
attached to and incorporated in most types of con 
ventional hydrocarbon fuel burners of the char 
acter referred to without necessitating extensive 
structural changes in the latter. 
The invention possesses other objects and fear 

tures of advantage, some of which, with the fore 
going, will be set forth in the following descrip 
tion of the preferred form of the invention which 
is illustrated in the drawing accompanying and 
forming part of the specification. It is to be 
understood, however, that variations in the show 
ing made by the said drawings and description 
may be adopted within the scope of the inven 
tion as set forth in the claims. 

Referring to the drawings: 
Figure 1 is a top plan view of an oil burner 

equipped with the improved heat control appara 
tus of my invention. Portions of the view are 
broken away so as to more clearly disclose the 
internal structure. 

Figure 2 is a vertical sectional view taken in 
the plane indicated by the line 2-2 of Figure 1. 

Figure 3 is a top plan view of the burner show 
ing a modified form of heat control apparatus 
ceibodied therein. 

Figure 4 is a side elevational view of the struc 
ture of Figure 3 with a portion of the burner 
broken away so as to more clearly show the heat 
control apparatus, the latter being shown in ver 
tical Section. 
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Figure 5 is a vertical sectional view of a cylin 
drical type of burner housing showing a ring type 
air heating device of my invention included 
therein. 

In the drawings I have shown a burner of the 
fuel evaporation class such as disclosed in my 
prior Patent No. 2,109,946 and comprising as 
illustrated in Figures 1 and 2, housing 6 defining 
a generating or vaporizing chamber 7 at the 
bottom portion of which a pool 8 of liquid hydro 
carbon fuel is arranged to be created, the fuel 
being admitted from a suitable source of supply, 
and at a pre-regulated rate, through an inlet 9 
provided in the housing. The upper portion of 
the housing is provided with an opening or burner 
throat ; and a plurality of apertures 2, pierced 
through the housing side walls, serve to admit 
primary combustion-supporting air to the cham 
ber 7. In some burners of this type, ignition is 
instituted by introducing a flaming wad of paper 
or the like into the chamber 7 through an in 
Spection door Such as shown at 3 so as to raise 
the oil in the pool 8 to ignition temperature 
whereupon the rising vapors will combine with air 
admitted through the apertures 2 and, becom 
ing ignited, Will issue as a flame from the burner 
throat . Other burners are equipped with 
electrically energized glow devices or oil-fired 
pilot flames for initiating vaporization and com 
bustion of the fuel. When the usual fuels hav 
ing the relatively high proportion of readily 
vaporizable combustible fractions such as pre 
viously readily obtainable, was utilized for the 
operation of the typical burner thus described, 
the action of the burner flame established at the 
throat Was to effect vaporization of the oil by 
thermal radiation from such flame and by heat 
conducted through the housing to the pool 8. 
To permit, in such typical or other burners, 

use of catalytic distillates as the oil burner fuel 
instead of the fuel with the high percentage of 
the combustible fractions aforesaid, I provide 
for utilization with the burner, a novel means 
and process which involves in the preferred em 
bodiments of the invention, the projection direct 
ly into the vaporization chamber of numerous 
tongues or jets of flame consisting of volatile 
components of the fuel vapor in the vaporizing 
chamber and highly heated air drawn from a re 
stricted air chamber. This burning creates a 
controlled high temperature in the vaporizing 
chamber so as to greatly increase the rate of 
vaporization but without increasing the combus 
tion of the mixture in the vaporizing zone of the 
chamber. The aforesaid burning action may be 
provided for by a wide variety of mechanical ar 
rangements, several of which are here explained. 
In each of the arrangements here illustrated, 

an air heating chamber is provided in association 
with the vaporizing chamber and communicates 
therewith through a plurality of small perfora 
tions contained in a wall or other element sep 
arating the chambers from each other. 
As shown in Figures 1 and 2, as an example, 

the top wall member 4 of the housing 6 is pro 
vided with a comparatively large number of small 
apertures 6 each of which is about .086 inch in 
diameter, which form passages to the vaporiza 
tion chamber 7 from an air heating chamber 7 
disposed above the housing 6 and formed by a re 
cessed cap member 8, the latter overlying the 
apertures 6 and sealed to the top wall member 
4 in any suitable manner such as by screws 9. 
The cap member 8 is imperforate except for an 
aperture 2 (or a plurality if desired) in the top 
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4 
thereof which may be partially or fully opened 
by a shutter valve 22 Superposed thereOver and 
preferably forming part of an arm 23 which is 
mounted by a screw 24 or the like to swing over 
the cap member. The shutter valve forms the 
common control means for regulating the supply 
of air to all of the apertures 6. A downturned 
end portion 26 of the arm is adapted, preferably, 
to frictionally engage a portion of the cap mem 
ber or burner housing so that an adjustably fixed 
regulation of the uncovered area of the aperture 
2 may be secured. Instead of being on the top 
Wall 4, the chamber 7 may, as shown in Figures 
3 to 5 of the drawings, be provided in a separate 
housing 27 positioned at any Suitable location 
directly within the vaporization chamber 7. In 
such case, as in the embodiment shown in Figures 
3 and 4, the housing 27 may be supported by 
means including a tubular arm 28 extending from 
the housing and passing through an aperture 
provided therefore in a wall member of the main 
burner housing 6. The arm 28 has a longitudinal 
passage 29 therein which carries air from ex 
teriorly of the burner into the air heating chann 
ber and a shutter valve 3 is provided and 
adopted for operation similar to the valve 22. 

For the purpose of explanation reference Will 
be made to the embodiment of the invention 
shown in Figures 1 and 2. When the burner has 
been ignited for a short time, the jet flames at 
the apertures 6, will, as the result of the heat 
rising therefrom and conducted through the 
burner top wall 4, highly heat the air contained 
in the chamber 7, which air when passing 
through the apertures 6 will readily mix with 
fuel Vapor in the uppermOSt p01'tion of the WapOr 
ization chamber and thus effect continued propa 
gation of the jet flames The jet flames are very 
blue in color and are comparatively short, extend 
ing approximately no more than about 4 of an 
inch downwardly into the vaporization chamber. 

In the operation of the burner of my invention, 
and as a very important feature thereof, the 
cross-sectional area of the aperture 2 to the 
chamber is IeSS than the combined CIOSS-Sec 
tional area of the apertures 6, thus restricting 
the flow and reducing the velocity of the air from 
chamber 7 to the vaporizing chamber. In other 
words the flow from the apertures 6 into the 
vaporizing chamber will be restricted and at a 
much lower velocity than the air entering the 
vaporizing chamber through the apertures 2. 
The very low velocity of the air passing from the 
chamber 7 through the jet apertures 6 accounts 
for the shortness of the jet flames and the re 
stricted volume of the air is sufficient only to 
support the desired combustion for the produc 
tion of the aforesaid very blue flames. As Will 
be understood, when the burner is operating and 
combustion is taking place at the throat if, a 
considerable draft is induced in the Vaporization 
chamber so that the pressure therein Will be less 
than that of the pressure in chamber 7, and con 
sequently there will be a flow of air from cham 
ber 7 into the vaporizing chamber. 
Operation of the burner in this manner, even 

for a very short time, increases the temperature 
of the vaporizing chamber and of the flame burn 
ing at the throat by several hundred degrees 
Fahrenheit over that normally procurable in con 
ventional types of burners. This intense heat 
generated by the flames burning at the aper 
tures 6, in cooperation with the heat generated 
from the main flame, burning at the orifice (, 
is radiated through the mass of comparatively 
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heavy fuel vapor to finally permeate the portions 
of the pool of liquid fuel. In this manner the 
heavier air-borne components of the fuel mixture 
in the generating chamber will be broken down 
to more nearly approach a gaseous phase, and 
the body of the liquid fuel will become so thor 
oughly and highly heated that it is very rapidly 
and completely vaporized. It will thus be evident 
that with the higher temperatures obtainable in 
the burner of my invention, the complete vola 
tilization of the average catalytic-process distill 
lates may be readily effected. 
As the result of the thermal radiation from 

both the main burner fame and the numerous 
jet flames, a temperature will be attained in the 
vaporizing chamber which is considerably above 
the flash points of the fuid contents therein both 
in its liquid and vaporous phases, It will thus 
be evident that in a conventional burner and un 
der Ordinary conditions, such a temperature 
would result in the ignition and combustion of 
said contents in the chamber and produce the 
objectionable condition known in the art as 
"Surging.' It is a peculiar phenomenon of the 
present invention that notwithstanding the 
highly heated and vaporized condition of the fuel, 
the combustion thereof in the vaporizing zone of 
the chamber Will be inhibited until it reaches 
the Zone of the burner throat. 

Exactly What occurs in the vaporizing or gen 
erator chamber is not entirely clear for the rear. 
son that several actions may take place which 
prevent said combustion with resultant surging. 
It may Well be that the continuous generation 
of carbon dioxide and other products of combus 
tion from the small blue flames steadily burning 
from the heat control chamber, thins out and 
modifies the oil and vapor mixture to the ex 
tent that combustion in the vaporizing zone of 
the burner is prevented. It is also possible that 
the heat control arrangement of my invention 
causes a chemical reaction to take place within 
the burner chamber which produces a burning 
mixture quite different from the mixture ordi 
narily formed in the conventional burner, and 
that this mixture, so formed under higher tem 
peratures and with the added products of com 
bustion from the multiplicity of small blue flames 
contains a high proportion of alcoholic VaporS. 

I have found that burners, When equipped with 
the heat control arrangement of my invention 
have a much smoother and quieter fire. Also, as 
previously explained, not only does the aforesaid 
arrangement eliminate the periodic Surging, but 
no carbon Will accumulate within the generator 
chamber even when burning the heavy catalytic 
oils. 

I have also found in testing the burner of my 
invention that when better grades of fuel are 
used, most satisfactory fuel vaporization and 
burner performance will be obtained when the jet 
flannes are located at the lower Surface of the 
chamber top wall 4. However when lower grade 
fuels are used, which have Smaller amounts of 
the low-boiling point fractions, it has been found 
better to bring the jet flames into closer proX 
imity with the surface of the oil pool. This may 
be accomplished, by positioning the auxiliary 
housing 27 in the vaporization chamber at such 
a, location that the jet flames are sufficiently close 
to the oil pool to insure thorough heating there 
of and to effect substantially conplete reduc 
tion of the liquid thereof to the vaporous phase. 
Thus in Figure 5 is shown a burner of common 
form having a cylindrical housing 32 provided 
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6 
in its top wall 33 with a burner orifice 34 dis 
posed Substantially centrally above the fuel vapor 
generation chamber 38, an air heater housing 
3, being provided with the chamber 36, which 
is hollow to define an air chamber 38 connected 
by means of one of more tubes 39 with the burner 
housing 32. The tubes 39, besides serving as Sup 
ports for the air heater housing, provide ducts 
4 through which outside air may enter the 
chamber 38, the exterior ends of the ducts being 
capable of fractional or complete exposure by 
ineans of shutter valves 2 cooperating there 
with and mounted for pivotal movement by 
means of Screws 43 or the like On the burner 
housing 32. In the drawing I have shown the 
air heater housing as a disk-shaped body which 
Occupies Substantially the entire cross-sectional 
area, of the chamber 36 with the exception of 
a central portion thereof defined by an opening 
44 extending vertically through the air heater 
housing 37 and positioned substantially directly 
below the burner orifice 34. The underside of 
the housing 37 is provided with a large num 
ber of Small holes 46 entering the chamber 38 
and at which the jet flames described above may 
burn to heat the vapor content of the chamber 
and to project heat downwardly toward the sur 
face of the oil pool. If desired holes 4.6 may also 
be provided at the chamber 38. Thus the com 
bustion gases and the highly heated fuel vapor 
may pass upwardly through the opening 44 and 
thence directly through the burner orifice 34. It 
will of course be obvious that instead of the ring 
shaped disk housing shown in Figure 5, I may 
choose to employ a Solid disk type of housing 
which may be positioned and sized to underlie 
the burner orifice with the gas and vapor pas 
sage defined by a peripheral gap between the 
2Yargin of the disk and the adjacent Wall surface 
of the burner housing 32. Thus the gases and 
vapor generated will be caused to rise in the 
peripheral zone of the generator chamber 36 
and will be caused, by the housing top wall 33, 
to move convergently toward and through the 
burner orifice 34. In either case, a desired tur 
bulence in the fluid contents of the generator 
chamber is effected which, together with the high 
air temperature and combustion inhibiting action 
produced by the jet flames will produce greatly 
improved combustion in the main flame burning 
at the burner orifice and greatly increase the 
capacity of the burner. 
I claim: 
1. In a natural draft burner for hydrocarbon 

fuel having a housing with a horizontally elon 
gated chamber into which may be admitted, re 
spectively, fuel to be vaporized and primary air 
to be combined with vaporized fuel to form a 
combustible mixture, and said housing being fur 
ther provided with a burner throat overlying the 
chamber adjacent One end thereof and through 
which the fuel mixture may flow and in which 
Said fuel mixture may burn as a fame issuing 
from the housing, to radiate heat into the chan 
ber to contribute toward vaporization of fuel 
therein and to induce a draft of air into the 
chamber to form with the fuel vapor a combus 
tion propagating component of said fuel mixture, 
pre-ignition means overlying the chamber ad 
jacent the other end thereof and including means 
to introduce a separate fow of air into the 
chamber over Substantially the remaining portion 
of the chamber to combine with vaporized fuel 
therein and to form a separate fuel mixture ig 
nitable to burn within and to separately radi 
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ate heat into the chamber to further contribute 
to said fuel vaporization, and means for control 
ling admission of Said Separate foW of air, Said 
separate air flow means being in direct vertical 
flow communication with the fuel in said remain 
ing portion of the chamber whereby the burning 
thereat will radiate heat directly toward said 
fuel. 

2. In a natural draft burner for hydrocarbon 
fuel having a housing with a horizontally elon 
gated chamber into which may be admitted, re 
spectively, fuel to be vaporized and air to be comi 
bined with vaporized fuel to form a combustible 
mixture, and said housing being further pro 
vided with a burner throat overlying One por 
tion of Said chamber through Which the fuel 
mixture may flow and in which said fuel mixture 
may burn as a flame issuing from the housing, 
to radiate heat into the chamber to contribute 
toward vaporization of fuel therein and to in 
duce a draft of air into the chamber to form 
with the fuel vapor a combustion propagating 
component of Said fuel mixture, a housing mem 
ber associated with said burner housing and de 
fining an air chamber elongated in the direction 
Of elongation of the burner chamber and con 
tiguously related to and overlying substantially 
the entire remaining portion of said burner 
chamber, means to introduce a controlled flow 
of air into said air chamber, and means includ 
ing a plurality of jet openings positioned over the 
full length of the air chamber to conduct air 
from said air chamber into said burner cham 
ber to be mixed with fuel vapor in the latter and 
ignitable to burn as flames from Said jet open 
ings in proximity to said air chamber and ex 
posed within said burner chamber, said flames 
being separate from said throat flame and dis 
posed over the fuel in said remaining chamber 
portion whereby the heat from said flames will 
be radiated directly toward the fuel located under 
said air chamber. 

3. An oil burner comprising a housing provid 
ing a horizontally elongated oil-vaporizing and 
air-mixing chamber, means providing a pool of 
oil along the bottom of the chamber, said hous 
ing having a burner throat at the top thereof 
overlying one portion of the exposed surface of 
said pool, said housing also having openings in 
its sides for admitting primary air to the cham 
ber over substantially the entire Surface of said 
pool, means supplying secondary air to Said 
throat, a casing providing an air chamber along 
the upper portion of said first chamber and hav 
ing a plurality of jet openings in the bottom 
thereof overlying the other portion of the sur 
face of said pool, said jet openings being disposed 
at a level lower than said Secondary air means 
and arranged to propagate flames therefrom to 
radiate heat directly toward said other portion 
of the pool surface, and means for controlling 
the supply of air to said casing. 

4. An oil burner having a housing provided 
with an oil-vaporizing and air-mixing chamber, 
means providing a pool of oil along the bottom 
of said chamber, said housing having a burner 
throat at an upper portion thereof overlying One 
portion of the exposed surface of Said pool, said 
housing also having openings in the side thereof 
for admitting primary air to the chamber over 
substantially the entire surface of the pool, 
means supplying secondary air to said burne 
throat, a casing providing an air chamber sub 
stantially at the top of said first chamber and 
having a plurality of jet openings providing Con 
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8 
munication between said chambers and posi 
tioned directly over the other portion of the 
surface of the pool, said jet openings being lat 
erally offset and disposed below the level of said 
secondary air means, air supplying means inde 
pendent of said primary air openings and said 
secondary air supplying means for admitting air 
to said casing, the effective area of the air Sup 
plying means for said casing being less than the 
total cross-sectional area of said jet openings. 

5. An oil burner comprising a housing having 
side, top and bottom walls defining a horizontally 
elongated oil vaporizing chamber, said top Wall 
having a burner throat therein adjacent one end 
of said chamber, said side walls being perforated 
to admit primary air to the chamber Substan 
tially throughout the length thereof and having 
a substantially imperforate portion adjacent the 
top thereof near the other end of the chamber, 
secondary air supply means at said throat to pro 
vide with said primary air and oil vapor a com 
bustible mixture to burn at said throat and there 
by radiate heat in the chamber to vaporize the 
oil therein and induce a draft from said perfora 
tions to said throat, a casing providing an air 
chamber adjacent the top and said last mentioned 
end of the vaporizing chamber and having a bot 
tom wall with air discharge openings in the ZOne 
of said imperforate side wall portion, and air 
supply means to said Casing. 

6. An oil burner comprising a housing having 
top and bottom walls and elongated opposing side 
walls and front and rear side walls defining an 
elongated oil-vaporizing and air mixing chamber, 
means adjacent said rear side wall and cooperat 
ing With the top Wall of the housing to form a 
burner throat for the chamber, said elongated 
and rear side walls having openings therein for 
admission of primary air to the chamber, Said 
side walls having a substantially imperforate 
portion adjacent the top wall and front Side 
wall, means providing a pool of oil substantially 
over the entire length of the botton Wall, a cas 
ing positioned within the chamber opposite and 
between said imperforate portions and entirely 
removed from under the throat, said casing hav 
ing top, side and bottom walls defining an air 
chamber, the top Wall of said casing being Sub 
stantially imperforate and said bottom wall of 
the casing being formed with jet openings, and 
means securing said casing to the front Wall of 
the housing and providing a passage for air to 
Said casing chamber from exterior of the housing. 

7. The process of vaporizing oil and mixing the 
same with air in a horizontally elongated cham 
ber for discharging and burning in a throat at 
the top and adjacent one end of the chamber, 
which comprises the introduction of a thin film of 
oil across the entire bottom surface of said 
chamber, admitting primary air to said chamber 
along substantially the entire length thereof 
and closely adjacent to the surface of the oil, 
supplying secondary air for admixture with the 
air and oil mixture discharging at the throat, the 
amount of said primary air and oil in the cham 
ber being such that a combustible mixture will 
be provided with said secondary air and burned 
at said throat, supplying jets of air independent 
of said primary and secondary air to the mix 
ture in the chamber along the upper portion 
thereof laterally remote from Said throat, Se 
lectively controlling the amount of said air jets, 
Said amount being sufficient to provide a Zone of 
limited combustion in proximity to the Supply of 
air for said jets for preheating said supply prior 
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to the introduction of said jets in the chamber 
and for increasing the Waporization of the oil in 
the chamber. 

8. The process of vaporizing oil and mixing the 
Same With air in a horizontally elongated chan 
ber for dischalging and burning in a throat at 
the top and adjacent one end of the chamber, 
Which comprises the introduction of a thin film 
of oil across the entire bottom surface of Said 
chamber, admitting primary air to said chamber 
along Substantially the entire length thereof and 
closely adjacent to the surface of the oil, without 
effecting burning of Said primary air in said 
chamber adjacent the admission thereof, Sup 
plying secondary air for admixture with the air 
and oil mixture discharging at the throat, the 
amount of said primary air and oil in the cham 
ber being such that a combustible mixture will 
be provided with Said secondary air and burned 
at Said throat, Supplying jets of air independ 
ent of Said primary and secondary air to the mix 
ture in the chamber along the upper portion 
thereof laterally remote from said throat, and 
at an entering velocity substantially less than 
the primary air velocity, selectively controlling 
the quantity of Said air jets, said amount being 
sufficient to provide short streaks of blue fame 
in proXimity to the Supply of air for said jets for 
pre-heating Said supply prior to the introduc 
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tion of Said jets in the chamber and for increas 
ing the Vaporization of the oil in the chamber 
subjacent Said jets. 

HARRY C. LTTE. 
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