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o al con it may concern 
3e it known that we, Josu A . Nix and 

FRANC. NIx, citizens of the United States, 
residing at Alhambra, in the county of Los 
Angeles and State ef California, have in 

i venied a new and useful Process of Produc 
ing Gas of which the following is a specifi 
cation, , v. 

his invention, relates to the production 
of gas from liquid hydrocarbons such as 
crude petroielin, petroleum residues or dis 

duction of the gas. 
rther object of the invention is to 

provide for the production of a gas which is 
free fron tarry matter, as well as soot or 
inee carbon. - 

K) they' oijects of the invention will ap 
i ear hereinafter. 

he accompanying drawings illustrate 
ai a paratus suitable for carryin 
i vention, and referring thereto: Figure 1 
is a vertical section of the gas producer. 
Fig. 2 is a section thereof, on line aº-cº in 
Fig. 1. Fig. 3 is an elevation of a plate for 
dividing air into fine streams in its passage 
o the burner. Fig. 4 is a vertical section 
o the urner. , . 
The gas producer comprises a casing or 

prºducer body 1, formed preferably of 
asenry having, if desired, a shell 2 of 

sleet, metal whereby it is bound together, 
said casing or body 1 being formed in 
terioriy with any desired number of pri 
inary combustion or generator chambers 4, 
ai equalizing chamber 3 communicating 
with said chambers 4, a secondary combuis 
io and fixing chamber 5 within Said 
vi amber 3, and communicating therewith 
and with a supplementary fixing chamber 
(i below said central chamber 5 and com 
n'unicating at its upper end with said cen 
tral chamber 5 andat its lower end with 
an outlet passage , leading downward, 
preferaby obliquely to an outlet 8 for the 
produced gas, The parts exposed to the 
nesi intense heat, for example, the walls 

tiates, and the main object of the presenti 
i:véitin is to provide for utilizing sub 
sia tial aii of the carbon of the fuel in 

out the. 

of the combustion chambers 4 and 5 and 
s of the chamber 3, may be formed of or lined 
with fire brick. . . 
Any desired number of primary combus 

tion chambers 4 may be provided, said 
chambers 4 extending horizoutally from the 

50 

55 
outside of the casing into communication 
with the chamber 3 and being sufficiently 
elongated to enable the operation of the 
initial partial combustion to be effected 
therein. The fuel is supplied to said cham 60 
bers 4 through an oil atomizer 10, provided 
with an oil supply pipe 1 and stean sup 
ply, pipe 12, the Steam being supplied under 
sufficient pressure and in sufficient quantity 
to force the oil in a fine spray through a 
nozzle pipe 14 extending through a plate 
15 secured at the outer end of a tubular 
fitting 16, secured to the outside of the shell 2. Said plate 15 has a plurality of per 
forations 16' arranged in two ormore cir 
cular series concentric with the outlet nozzle, 
and means are provided for forcing air at 
a moderate pressure through these holes. 
The perforations 16 extend obliquely in 
Ward at an acute angle to the direction of 
the outlet nozzie, so as to converge toward 
a point within the chamber 4, in the line 
of the jet from atomizer nozzle pipe 14. 
For this purpose a blower or pumping de 
vice 20 is. connected to a tubular member 
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17, secured on the outside of Said plate 14, 
for example, by bolts 18, said tubular mem 
ber 17 communicating through a pipe 19 
with said blower. Said blower is prefer 
ably a steam jet blower, for example, of the 
compound type illustrated. it being of ad 

85 

vantage in working with some fuels to sup 
ply steam along with the air as hereinafter 
set forth. . . . 
The chamber 3 communicates with all of 

the primary combustion chambers 4 and 
communicates with the chamber 5, through 
ports or openings 22 in the cylindrical wali 

90 

23 óf said chiamber 5, Said openings. 22, being directly opposite the respective cham 
bers. 4. So that the hot gases isSuing from. 
'said chambers. 4 are not obstructed by any 

95 

solid wall. The chamber 3 extends below 
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the chambers 4 and the openings 22 to form 
a storage chalyber 24 for reserve carbon, 
this portion of the chamber 3 being provided 
with cleanout passages 26 havingdoors or 
closures 2f. Passages 28 may extend up 
wardly from the chamiber 3 and be closed 
at the top by removable plugs 29 so as to 
enable a supply of carbonto be deposited in 

I the lower part of the chamber 3 in starting 
O the producer in operation. 

The secondary combustion and fixing 
chamber 5 is extended above the level of the 

5 

preliminary combustion chambers 4, form 
ing a Superheating chamber or space 33 at 
the upper portion of the chamber 3, sur 

i rounding the central chamber 5. Auxiliary 
air supply meansare preferably provided 
for this chamber 5, the casing 1 being pro 

i vided with a vertical passage 34 extending 
20 upwardly from the central chamber 5 and i communicating at its upper end through, 
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perforations 35 in a plate 36, with a pipe 
37 provided with a steam jet blower 38. 
Atits lower, end, the chamber 5 is con 
tracted, forminga throat 40 communicating 
with theupper end of the supplementary 
fixing chamber 6 which extends or flares. 
downwardly from Said throat and is igain 
contracted at its lower portion as shown at 
42. Arches 43 may be provided in chamber 
6 to aid in the final fixing operation, as here 
inafter set forth. From the botton of 
chamber 6, a discharge passage 44 extends 

, obliquely 
35 

40 

down through casing 1 to an out 
let tube 45 lined with firebrick, as indicated 
at 45' and communicating with an ejector 

i casing 46 which extendsdownwardly into 
a box47. A steam pipe 48 projecting down 
wardly into casing46, in line with the ott 
let portion 46' théreof, produces an ejecting 
action on the gas in the casing and tends to 

45 

draw the gas from the chamber 6 and to 
maintain a condition of suction in said 
chamber. Box 47 may be immersed in water 
and be open at the bottorn and is provided 
with outlet 50 leading to the service pipe 
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orto anymeans for conducting away, stor 
ing, or using the gas; . . . 
The process constituting our invention 

consists in atomizing liquido hydrocarbon, 
impinging on the atomized liquid streams 
ofair and steam at sufficient velocity to 
break up the air and steam into a state of 
fine subdivision, that is, to atomize, the air 
and steam, causing said atomized air and 
steamto burn a portion of the liquid hy 
drocarbon undera condition of pressure, 
then adming a secondary supply of air 
and steam, tr produce a further partial com 
bustion at higher temperature and under 
a conditibn of pressure, then allowing the 
produced gas to expanà to a condition of 
partial vacuum and while in Such expanded 
condition, causing the portions of Such gas 
to be intermixed, to fix the gas. . 

mary combustion chambers 4. 
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A further feature of the process is theae, 
cumulation of solid carbonfom the partial 
"combustion attimes of excess of fuel supply 
over air supply and utilization of the re 
sulting body of solid carbon in furnishing 
heat and carbon to the gas at times of 
deficient fuel supply. 
Another feature of the process is the con 

version of any free carbon in the produced 
gas into combustible gas by admitting steam 
to the gas while the gas is at a temperature 
sufficiently high to enable the free carbon 
thereinto dissociate the steam. 
A further object of the invention in this 

conpection is to utilize the same steam for 
formation of water gas in this manner and 
for ejection of the produced gas. 
The process is carried out in the above 

described apparatus as follows: Oil and 
steam are supplied to the burner or atom 
izer 10 through pipes 11 and 12, so as to 
cause a jet of atomized oil to issue from the 
nozzle pipe 14 into the generators or pri 

Atomized 
air is also forced into said chambers by the 
steam blower 20through perforations 16', 
said air being divided by said perforations 
into a large number offine streams which 
enter at the circumferential portior of 
chamber 4 and converge so as to irpinge 
on the jet of atomized oil at highvelocity 
causing intimate and thorough mixttre 
the steam, air and oil, the mixture of air 
and oil being ignited and burned within the 
primary combustion chamber. The combus 
tion being concentrated by impinging the 
air cm the oil in this manner, this high em 
perature is nnaintained at the point of par 
tial combustion, sothat the primary com 
bustion is substantially completed before the 
gaseous parts leave the primary combustion 
chamber and enter the chàmber 3. 
chamber 3 serves as an equalizing chamber, 
both mechanically and chemically, the prod 
ucts from the several burners entering this 
common chamber, so that the pressure there 
of is equalized and the chemical constituenta 
of the gas is maintained : by the 
action of the carbon deposited in the lower 
portion of this chamber. Attimes when the 
fuel supply runs in excess of the air supp'', 
so that an excessive amount of free carbon 
is produced, the majorportion of such car 
bon will sette into the lower portion of this 
chamber which is made of relatively large 
area soasto produce a substantially dead 
space in which the solid matter may settle 
by gravity. On the other hand, attines 
when the fuel supply is deficient so that free 
oxygen is present in the produced gas in 
chamber 3, said gas will beatsufficiently 
high temperatureto enable this free oxygen 
totake up carbon from the body of free 
carbon in the bottom of chamber 3. By 
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providing this reserve supply of carbon, weso 
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are erabled to push the carbon content of 
the gis to a maximum, while reducing the 

0 

2 5 

amount of free carbo in the gas to a mini 
nnum. in this connection it will be under 
stood that the retention of this body of 
carbori at high temperature in contact with 
the gas, serves to increase the capacity of 
the gas for taking up carbon in the com 
bine conditions. 
The gas passes from the chamber 3 through 

the apertures 22 in the wall 23, to the sec 
ondary combustion and fixing chamber 
Wherein it encounters a blast of auxiliary air 
and steam passing into said chamber from 
the Steam blower 38, this auxiliary air being 
superheated by contact with the walls of the 
chamber 5 which are maintained at high tem 
perature by conduction through Said wall of 
the heat of the gases in the upper part of 
the chamber 3. The air and gas being at 
high temperature cause a second combustion 
resuiting in a still higher temperature, the 
effect of which is to break up any tarry mat 
ter present in the gas and tend to the forma 
tion of carbon monoxidi by reaction of any 

I free carbon present withany carbon dioxid 

30 

present in the gas, The combustions here 
toore described in the primary and sec 
ondary combustion chambers take place un 
der a condition of pressure maintained by 
the steam blowers 20 and 36, this pressure 
being, for example, about one ounce more or 
ess to the square inch. On reaching the bot 
tom of the chamber 5, the gasissues through 
the contracted outlet or throat 40 into the 
supplementary fixing chamber 6, the gas ex 
panding in this operation to a condition of 
partial vacuum, say one-tenth ounce to the 
Square inch, more orless, and this expansion 
tending to Set free a portion of the carbon, 
and the resulting free carbon being then 

i mixed with the hotgases in the chamber 6 so 
as to combine with any free oxygen present, 
or reaction of any carbon dioxid present to 

, form carbon monoxid. The chamber 6 is 
preferably of large capacity soas to retain 
the gases therein a sufficient time at a high temperature to produce the mixing required 
for fixing the gas. In general, there will be 
sone free carbon remaining in the gas after 
passing through the mixing chamber 6, and 
as the gas is drawn through the outlet 45 by 
the ejector 48, the steam supplied at such 
ejector reacts with such free carbon in the 

5 gas to form water gas. While the processif 
properly carried out with suitable fuels, re 
suits in the production of gas which is sub 
si antialy clear of free carbon, it will be un 
derstood that under certain conditions, for 

i example, in using unusue 'ly heavy fues, 
ere or less free carbon. wil pass the ejector 

65 tior is that the vacuum in the supplementary. 

48, the washbox 47 being provided to collect 
3d remove from the gas such free carbon. 
An important feature of the present inven 

fixing chamber is drawn from the condition 
' of pressure in the chamber 5 so that the com 
bustion takes place under pressure and is fol 
ovved by expansion to a condition of partial 
Vacuum. This is in distinction to those proc 
esses wherein combustion takes place in a 
partial vacum resulting from suction on a 
combustion chamber which draws directly 
from the stmosphere. - 

In case heavy fuels are used, containing 
higher percentage of carbon, the use of the 

- 
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steam blower 20 is of advantage in that it . supplies steam along with the incoming air, 
sufficient steam to saturate the air, this steam being operative chemically as well as me 
chanieally; its chemical effect being to react 

| the carbon to form combustible gas. 
In case a hydrocarbon with relatively low. 
percentage of carbon is used, any means such 
as an ordinary air blower may be used for 
supplying the air, but it is desirable, in any 
case, to furnish steam to the air. 
- While the air pressure in the primary 
combustion chamber is small, the pressure of 
the air from the steam blower or positive 
bloyer before it passes through perforations 
leSS, per Square inch, so that the stream of 
airis forced through said perforations at 
high velocity, providingets of great mixing 
power. This provides for a compound or 
double atomization, the first atomization be 
ing effected by the Steam coming in with the 
oil, and the Second atomization being effected 
by the jets of air saturated with steam. 
What we claim is: 
i. The process of producing gas, which 

èonsists in producing aiet of atomized liquid 
hydrocarbon by neans of stearn, directing 
jets of air under pressure and steam, at high 
velocity, at an acute angle into said jet of 
atomized liquid hydrocarbon, so as to cause 
the atomizedjets ofair and steam to forcibly 
impinge on the jet of atomized hydrocarbon 
and produce a further atomization and mix 
ture of the hydrocarbon, air and steam, caus 
ing the resulting mixture of air, steam and 

| hydrocarbon to burn under a condition of 

16 is much higher, say eight pounds more or 

and in this connection we preferto provide 
8C 
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pressure above atmospheric p:3ssure and 115 
withdrawing the resulting gases from the 
place of combustion. - : - 2. The process of producing gas, which 
consists in producing aiet of atomized liquid bydrocarbon by means of steam, directing 12o 
jets of air under pressure and steam at high 
velocity at an acute, angle into said jet of 
atomized liquidi hydrocarbon, soasto cause 
the atomizediets ofair and steam to forcibly 
and produce further atomization and mix 
ture of the hydrocarbon, air and steam, caus, ing the resuiting mixture of air, steam and 

| hydrocarbon to burn under a condition of 

impingeon the jet of atomized hydrocarbon 125 

pressure above atmospheric pressure, and 13o 
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withdrawfng the resulting gases from the set our hands at Los Angeles, California, 
place of combustion, directing into the re- this 20th day of September, 1912. 
sulting gases jets of steam and air at high ' JOSHUA J. NIX. 
velocity to produce a further combustion and FRANK C. NIX. 

6 withdravving gases resulting from said fur- In presence of 
ther combustion. V ARTHUR P. KNIGH, 
In testimony whereof, we have hereunto MARTHAM. LANGF, 


