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My invention relatesto an apparatus for burn 
ing Oil as gas, and more particularly to anap 
paratus for combustion of oil Wherein a portion 
of the fuel to be burned, preferably oil or other 
hydrocarbon, is caused to combust in a manner 
to produce hot combustible gases Which are 
miXed at a Suitable temperature With a larger 
portion of fuel to gasifyit, and these mixed gases 
may be burned With sufficient air at Some dis 
tance from the Zone of gasification to produce 
the main Zone of combustion. 
A main object of the invention isto provide an 

apparatus Wherein a portion of the fuel, prefer 
ably oil, is heated and burned as a preliminary 
step with insufficient air for complete combus 
tion Soasto produce combustible gas and, there 
after, another portion Of fuelis intimately mixed 
With the hot products of partial combustion and 
gas to gasify the main portion of fuel mixed 
thereWith. 
Another object is to provide an apparatus 

Wherein the main portion of oil is gasified and 
maintained gasified in a suitably heated state 
While miXed With the gases formed by the par 

5 tial combustion of the Smaller portion of oil un 
til the miXture is permitted to meet preheated 
air in the burner OrburnerS. - 
Another object is to provide means to control 

the temperature of the gases formed by partial 
, combustion so that, When the larger portion of 
oil is Sprayed into or miXed With these gases, 
there Will be sufficient sensible heat in the gases 
to gasify the main portion of oil, but not enough 
sensible heatto cause any detrimental deposition 
of carbon at the time or point of mixing par 
ticularly Where the burnersare situated at a 
considerable distance from the point of produc 
tion. 
This application is a continuation in part o 

my application, Serial No. 689,767, filed July 10, 
1933, allowed September 1, 1934, and relates to 
a preferred form of apparatus for carrying out 
the method covered by said prior application. In 
the present application, the Smaller portion of 
oiltobe preheated is conducted through a Spi 
rally formed metal tube Which is positioned to 
surround the hot combustion ZOne in a manner 
to preheat this smaller portion of oil beforeit 
is discharged into the Zone Where this Smaller 

i portion of oil is partially combusted. I provide 
also a means in the form of spirally arranged 
cooling coils located in amanner to regulate the 
temperature of the hot gases of partial combus 
tion and, thereby indirectly, the temperature 

(CI. 158-53) 
at Which the larger portion of oil, or fuel, is 
gasified. Additionalmeans are provided to main 
tain the gasified oil in a heated state until 
the gasified oil and gases of partial cOm 
bustion are mixed With sufficienti air in the main 
fuel burner. This additional means may com 
prise air that has been preheated by proximity 
to the partial combustion Zone for the purpose 
of maintaining a reduced temperature thereof; 
and Which air, so preheated, is applied and used. 
to maintain the main portion of gasified oil in a 
suitably heated state by indirect heat exchange 
relation thereto preferably as a hotjacket around 
the miXed gases. This preheated air is finally 
consumed, all or in part, by being mixed into 
the made gases in the main burner Orburners; 
Which, OWing to the, application of heat as a 
surrounding jacket, may be positioned at a dis 
tance from the gasifier described, thereby pro 
ducing a more efficient, method of combustion. 
If the distance betWeen the point Of gasification 
and the burner is short and ample means are 
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applied to prevent material loss of heat from 
the gas mixture, I may dispense With the use of 
the heat applied as a surrounding jacket. 

In the accompanying draWing 
.. Figure i shows a vertical cross-section of an 

oil burner constructed to carry out the method 
described; 

Fig. 2 shows a cross-section on line 2-2 of 
Fig. 1; 

Fig. 3 shows a cross-Section on line 3-3 of 
Fig. 1, and 

Fig. 4 shows a modification Wherein means 
are provided to maintain the temperature of 
the return gaSeS. 
In the preferred form of apparatus Shown, a 

gasification chamber i is shown as having an. 
outer heat insulating Wall 2 and an inner refrac 
tory Wall 3 to provide an airconducting Space 4. 
The Smaller portion of oil that is to be gasified, 
or partially combusted, is supplied under a Suit 
able pressure from a conduit 5 into a spray tube 6. 
A device 7 is adapted to inject the oil by air floW 
therethrough. The tube 6 leads into chamber 1 
and the oil spray therefrom is conducted through 
a spirally arranged pipe 8 into a burner 9 to 
Whichit is fed from a nozzle i 0. This oil is pre 
heated in spiral pipe 8 which surrounds the partial 
combustion zone above burner 9. A blower il 
supplies air to a conduit 2 which is connected to 
a conduit 3 which terminates in anair feed pipe 
4 within burner 9. Avalve i 5 serves to control 

25 

30 

35 

40 

45 

50 , 

air supply to burner 9 in sufficient amount to caUSe 55 

  



2 2,047,871 
partial combustion, that is, enough air is used to 
burn all the carbon in that portion of oil to CO, 
but not enough air to combust the hydrogen nor 
make any CO2. Air from pipe i 4 draWS in heated 

5 oil from the spiral 8 at the throat 10' of nozzle 
i O.. If desired, starting ofburner 9 may be facili 
tated by heating oil in pipe 8 with electric heat 
ing coils therein. 
Air from conduit 2 enters the space 4 at inlet. 

10 16 and passes upwardly around the heated wall 3 
to become preheated. Air from the blower 
passes also through a conduit 7 and valve 18 and 
an inlet 9 into a spirally arranged conduit 20 
that surrounds the zone of combustionfrom burn 

15 er 9. The air in conduit 20 extractSheat from 
this zone of combustion in an amount regulated 
by valve i 8 and leaves the conduit 20 byan outlet 
2 Which communicates With the space 4. . ... - 
The preheated air in space 4 passesupWardl 

20 andis conducted along a path to Surround the gas 
outlet conduit being confined in a space 23 formed 

I between the conduit 22 and a heat insulated Wall 
24. The gases from chamber i pass upWardly 
through an outlet throat. 25 into the conduit 22. 

25: The: larger-portion of oil fuel is Supplied from a 
i pipe 27 andissprayed into the throat 25 by means 
of an oil injecting device 26, the oil flow being 
controlled by the Valves 28 and 28. 
Oil.sprayed into the throat 25 is gasified and 

30: is maintained in a gasified state by application 
thereto of heated air in the space 23 Which air 
functions as a heated insulating medium, hence 
this oil gas may be efficiety conducted. a. ap 
preciable distance from the chamberlto a Suita 

35 ble burner 29 or auxiliary burners 29'. Heated air 
from the Space 23 is supplied to the burner 
throughair inlet 30. and the oil gas is supplied, 
through the gas inlet. 3. . . . 
The air.passing through the spiral conduit 20 

40 serves to draW off excess heat from the gases of 
partial combustion in the chamber i before haW 

| ing the la:rger portion of oil fuel sprayed into these 
gases. at the throat 25 sothat the mixture Will 
assume the exact temperature desired. The tem 

45perature of the gases and gasified oil, admitted 
to the conduit 22-issoregulated that the mixture 
Will have a temperature. of about 600 degrees F. 
ocbelloW a temperature at Whichthere Will be 
any dissociation of carbonto forma deposit. The 

50 chamber 2,24: is, in effect, separate from the 
combustion chamberi, 2 and may be structurally 
associated With the latterinany desired mariner 
providing that hot gases generated in the latter. 
may be passedinto the chamber 22 to gasify oil 

55 sprayedthereinto. - - - 

In orderto maintain a complete gas cycle, my 
invertion.includes the feature of maintaining a 
supply of made gas. from the burner in excess of 
that required for anymaximum demand of the 

60 - burner orburners and any gas not consumedat 
the burneris returned to the point Wherethe new 
oil-gasis.being formed. To accomplish this pur 
pose, the excess gas is drawn off at: a point ad 
jacent the burner through an outlet 32 into a 

65 return conduit. 33 and is discharged at an outlet 
nozzle 34 into the gas stream that enters con 
duit 22. A blower 35 may be used in conduit. 33, 
to facilitate return of this unused gas. 
In Fig. 4, the gas return conduit 33' is shown 

7oas enclosed within the jacket 24 in a manner to 
maintain the temperature of the returned gas 

i substantially equalto the temperature of the gas 
in the conduit 22. If desired, the conduit end 
34 may be positioned infront of the throat 25 in- - 

650 degreesF, 75 stead of in the rearthereof, as shown. 

In the operation of my device, oil from spiral 
conduit 8 is supplied to nozzle 0 and air in regu 
lated amounts from air inlet, 14. This vaporized or 
partly vaporized oil and air is partially com 
busted, that is, the air is in insufficient amount 
to combust the hydrogen or make any CO2, 
although all of the carbon isburned to form 
CO. The Zone of combustion is indicated by 
dottedlines A-B. Air from conduit is forced 
through the spiral conduit 20 to be preheated and 10 
extract heat from the hot gases of partial com 

5 

bustion. This air is then passed into space 4 
and out of the gas generator and into the space 
23 to flow along the conduit 22. There is little 
orno interchange of heat between the hot air 15 
jacket and the made gases when not over 200 
degrees F. difference in temperature exists be 
tWeenthem When only a short time has elapsed 
fortransfer of the gas to the burner. The portion 
of oil from conduit 26 is sprayed into the throat 20 
25- and is-gasified and is maintained in that form 
deto: the stabilizing-action of.heated air. in the 
space 23 surrounding this gas. This heated air 
all or in part, in turn, is. Supplied to the burners 
to combust Withmade gases admitted from fuel 25 
passage 3.f. . . . - , . 

The temperature to be aimed at for the mix-- 
tre. of Sprayed Oil and gaSes of partial combus 
tion should be about 600 degrees F. so to bese 
cure from any, carbon deposition. Toprevent any 30 
breakdown of the unstable oil gases before reach 
ing the burner 29, the-pipe 22 conveying the above 
mixtluce is encased inanother-pipe, 24 making-a- 
double shell. The hot air between these shells.is 
maintained at about. 450 degrees F. Due to the 35. 
relation of made-oil gas- and heated air and the 
Stabilizing action of the heated air upon the tem 
perature of the oil gas, the oil gas may be conveyed 
to a burner or:burnerSlocated at Some distance. 
from the gasifier Without appreciable change in 40: 
character of the final mixture of generated - oil 
gases.One of the essential.features of this-ap 
paratuSisto controll the:temperature of the zone 
of gases of partial combustion A-B sothat when 
the larger portion of oilis sprayed into them, 45 
there will... be enough sensible heat in the gases 
to gasify the oil but notenough to cause anyde 
position of carbon, This is brought about by the 
cooling effect of the air which is passed through 
the spiral conduit 20, ... . . . . . . . . 
This gasification does notmake a fixed gas. but 

the gas or gases are permanent so longas they . 
arekept at a temperature Sufficiently high to pre 
Vent their liquification. For instance, gasolineis 
a gas at itS temperature. of distillation. butat-at-55 
mospheric pressureandinoraaltemperature takes 
a liquid form. So What I am doing-When-I apply 
generated hot combustible gas to a spray of oil, 
when the resuiting or final temperature is about 
650 degreeS.F., isto gasify the oil andinotmerely 60 
vaporize.it. Therefore, I propose to keep that 
latter gas at a temperature above, its reversioni 
point, andburn a mixture of true gases in the. 
burners, though it is not necessarily a mixture of 
fixed gases at atmospheric pressure and normal 65 

50 

temperature. 
The temperature of the hot gases of partial 

combustion may be from 900 degreesto 1000 de 
grees F. at the instant of spraying oil intosame, 
but the temperature of conversion orlowest tem-7o 
perature after production of the mixture of gases 
will be not over about 650 degrees, whereby there 
Will be no tendency to produce deposition of car 
bonas might occurat higher temperatures than 

75 
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While the apparatus disclosed is intended to 

illustrate a preferred form of the apparatus, it 
is to be understood that variations thereof are 
contemplated Such as Will be embraced Within the 
Scope of the appended claims. 
What I claim is: 
1. A device for burning oil comprising a cham 

ber, means to Supply oil to said chamber, means 
to partially burn said oil to produce a hot com 
bustible gas, a burner, a conduit connecting said 
chamber to said burner, a jacket compartment 
around Said chamber, a jacket compartment 
around Said conduit, and means to force air With 
in the first-named compartment to heat the air, 
Said compartmentSbeing in communication to 
permit the heated air to floW into the second 
named COmpartment. 

2. A device for burning oil comprising a cham 
ber, a main burner, a conduit connecting the 
chamber and burner, an auxiliary burner for fuel 
Within Said chamber formaintaining a Zone of 
hot combustible gas in said chamber, means for 
paSSing liquid fuel into the Zone of hot gas to 
gasify said fuel, the gasified fuel being supplied 
to the main burner through said conduit and 
means for by-passing a portion of the made gas 
from a point adiacent the junction of the con 
duit and the main burner to a point adjacent the 
juncture of the conduit and the chamber and 
feeding said portion of gas into the stream of 
hot newly made gas. 

3. In an oilburning device, a gasification cham 
ber, a main burner, a gas conduit connecting the 
chamber and burner, means for converting liquid 
fuel to gas in said chamber, said gas being sup 
plied to the main burner through said gas con 
duit, and a return conduit between the main 
burner and the chamber, said return conduit serv 

3 
ing to return to the chamber all' excess gas not 
consumed at the main burner, a jacket surround 
ing the gas conduit, means to supply a heating 
medium Within the jacket, the return conduit 
being positioned in the space between the gas 5 
conduit and the jacket. 

4. In an oilburning device, a combustion cham 
ber, an auxiliary burner in Said chamber, means 
to supply fuel to said burner and partially burn 
same to produce a hot combustible gas, a casing 0 
Surrounding said chamber and spaced therefrom, 
means to supply air between the chamber and 
casing to heat the air, means to Spray liquid fuel 
into the hot combustible gasto gasify the sprayed 
fuel, a main burner, a conduit for conducting 15 
made gases from the chamber to the main burn 
er, a jacket around Said conduit, the heated air 
from Within the casing being passed between the 
conduit and the jacket. 

5. In a deVice asset forth in claim 4, a return 20 
conduit interconnecting the outlet of the conduit 
to the outlet of the chamber, and means for forc 
ing gas not consumed at the main burner through 
the return conduit to the chamber. 

6. An Oil burner comprising a chamber, means 25 
for partially burning a portion of fuel to form a 
hot combustible gas, means to feed, in spray 
form, a portion of oil into the hot combustible 
gas to gasify said oil, a conduit positioned within 
Said chamber in position to contact the hot gas 30 
of partial combustion, means forpassing a supply 
of cooling air through said conduit to extractheat 
from said hot gas, a main burner, a conduit for 
passing the made gaSesto the burner, and means 
for passing the heated air from Said first-named 35 
conduit in indirect heat exchange relation With 
the made gases in said last-named conduit. 

CHARILES B. HLLHOUSE. 


