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g 4 Claims. “(01. 196—104)' , 

This invention relates to apparatus for con 
verting hydrocarbons by contacting the same 
either in liquid or vapor form directly with com 
bustion gases. I 

Arr-object of the invention is the provision of 
means to effect quick intimateand uniform in 
termixture of the hydrocarbon liquid or vapor 
with the combustion gases, thereby accelerating 
the heat absorption by the hydrocarbons. 

In’ a preferred form of apparatus embodying 
the invention, there is provided a cylindrical reac 
tion chamber having two partitions of substantial 

“ width defining a zone into which the hydrocar 
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bon is introduced either in liquid or vapor form. 
Combustion gases are provided by burning a 
stoichiometrical mixture of air and fuel supplied 
to the combustion chamber and the gases thus 
vformed are directed through openings in said 
partitions of substantially less area than the 
area of the combustion chamber. As the com 
bustion gases enter and depart'from the zone 
between the partitions, a great deal of turbu 
lences is eifected with the result that the com 
bustion gases are immediately, intimately and 
uniformly mixed with the hydrocarbon vapors, 
thus facilitating the heat absorption by the hy 
drocarbons from the gases. 
‘Other objects, novel features and advantages 

of this invention will become apparent from the 
following speci?cation and accompanying draw 
ing, wherein: . . 

Fig. 1 ‘is a vertical section through an appa 
ratus embodying the invention; ‘ ' 

Fig. 2 is a section on the line 2--2 of Fig.- 1, 
and ' 

Fig. 3 is a section on the line 3-3 of Fig. 1. 
The converter comprises a tubular steel cas 

ing I0‘ within which is arranged a highly re 
fractory tube II, the right hand end of which 
may be of smaller diameter than the remainder, 
this tube preferably being composed of material 
known commercially as alundum. The tube II 
which forms the wall of a reaction chamber C-is 
supported centrally of the casing III by a cylin 
der I2 of heat insulating material, such for ex 
ample, as heat insulating brick, although any 
other suitable heat insulating material may be 
used. The left hand end of the tube II and cylin 
der I2 abut against Ha plate‘ I3 fastened to the 
shell II) and having a central aperture I4. Fas 
tened to the plate I3 is a closure I5 containing an 
interiorly threaded boss I 6. Also, a cap I1 car 
ried by a plate I8 is connected to the closure I5 
by ‘bolts I9, the plate I8 being provided with a 
central aperture I81: and a plurality of smaller 

apertures I8b leading into the chamber Ilia. The 
cap I‘! is provided with an interiorly threaded 
boss 20 in which is arranged and exteriorly 
threaded pipe H‘ which extends through the‘ 
central aperture I8_a, a slight clearance being 
provided between the pipe and the periphery of 
the aperture. A bushing 22 is threaded into the 
boss I6 and has its bore in axial alinement with 
the pipe 2I. The pipe 24 leads into'the chamber 
I'Ia and a pipe 25 is in communication with the 
pipe 24. A metal tube 26 is threaded into the 
shell I0 and extends through the insulator I2 and 
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refractory tube “near the left hand end of the - 
shell. A spark gap .21 is mounted in the lower 
end of the tube 26 and a pipe 28 leads from the 
chamber Ilia to the upper end‘ of the tube 26. 

' A disk 29 of steel wool or the like may be ar 
ranged in the chamber Ilia when gas is used as 
a fuel._ A'plate 30 provided with avdischarge con 
duit 3| is attached by bolts to the right hand 
end of the shell I0. 
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'A pipe 32 for supplying hydrocarbon to the con- ’ 
version chamber extends through the shell I0, 
cylinder I2 and tube II. A receiving zonepfor 

, the hydrocarbon is de?ned by two partitions 33 
and 34 of refractory material in which are pro 
vided alined cylindrical passages of approxi 
mately one-half the diameter of the‘ tube I‘I. 
Around the periphery of each end of each pas 
sageway is provided a series of pockets 35 so that 
the effective area-of the two passages is greater 
at each end than in the middle. These‘pockets 
open toward the ends of the ‘passageway and to 
ward the interior thereof and are effective to 
create substantial turbulence in the gases pass 
ing therethrough. _ ‘ 

Fuel is supplied through the pipe 2| to the 
chamber I61; and air is supplied to the chamber 
I‘Ia through the pipe 24 and passes through ap 
ertures IIla andv I8b into the chamber Ilia in 
which ‘the air and fuel are thoroughly and inti 
mately admixed. If desired, steam maybe in 
troduced into the air by means of the pipe 25. 
The fuel mixture is then discharged through the 
bushing 22 into the combustion chamber through 
the aperture I4. The tube 28 by-passos a small 
stream of the combustible mixture from the 
chamber I6a and this stream is ignited at the 
spark gap 21 with resultant ignition therein of 
the‘ fuel mixture passing through the ori?ce I 4 
into the chamber 0. The hydrocarbon to be con_ 
verted is introduced through the pipe 32 either 
in the form. of liquid or vapor and is discharged 
into the receiving zone between the partitions 33 
and 34 where it mixes with the combustion gases 
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entering this zone through the opening in par 
tition 33. The mixed combustion gases and hy 
drocarbon vapors ?ow through the passage in 
the partition 34 into the chamber C. The turbu 
lence given the combustion gases vby passage 
through the partition 33 and the turbulence 
given the mixture of gases and vapors by pas 
sagev through the partition 34 immediately e?ect 
intimate and uniform admixture of the gases and 
vapors so that the heat absorption by the hydro 
carbon vapors is at a. maximum. This condition 
promotes the desired reactions and facilitates the 
conversion of the hydrocarbons. After the de 
sired conversion has been effected, the combined 
gases and vapors are discharged through the 
pipe 3| and if desired are cooled by vapors or 
liquid introduced through the pipe 36. ' 
The temperatures to be maintained in the 

chamber. C depend upon the reactions desired. 
The amount of steam added to the combustible 
mixture is dependent upon the hydrocarbon which ' 
is to be converted and is limited to the amount 

' required to prevent deposition of free carbon in 
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the tube II. The combustion of both the fuel 
and oxygen in the combustible mixture is com 
plete by reason oi’ the stoichiometrical propor 
tions and thoroughvmixing so that there is no 
free oxygen in the combustion gases and there 
is, therefore, no possibility-of high temperature 
reactions involving free oxygen in the reaction. 
The temperature at which the combustion gases 
contact with the hydrocarbon is substantially the 
?ame temperature of the combustible mixture 
inasmuch as no quenching of the gases is effected 
before contact. The heat absorption by the hy 
drocarbons is maximum by reason of the high 
temperature of contact and the immediate inti 
mate and uniform admixture of the combustion 
gases with the hydrocarbons. ' 
While the invention has been described‘ as em 

bodied in apparatus provided merely with a pair 
, of partitions forming ‘a single zone, it is to be 
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understood that the invention contemplates as 
well an apparatus equipped with several parti 
tions defining a plurality of receiving zones to 
any one of which or to all of which hydrocarbons 
may be supplied as described. 
The combustion gases are introduced into the 

receiving zone without substantial temperature 
change and the maximum temperature attained 
by the mixture of hydrocarbons and combustion 
gases is of the order of 2500° F. depending upon 
the type of hydrocarbons and the ratio of hydro 
carbons to combustion gases. Throughout the 
mixture of combustion gases and hydrocarbons in 
the reaction zone, there is a very decided tem 
perature gradient. As typical of this temperature 

2,140,816 
gradient, the temperature registered by a thermo 
couple T1 in one run was approximately 1400° F. 
‘while the temperature registered by a thermo 
couple T2 was approximately ‘1000° F. However, 
this temperature difference is'not the full meas 
ure of the temperature gradient since both ther 
mocouples are spaced from the ends of the reac 
tion zone. 
I claim: 
1. A device of the character described com 

prising an elongated chamber, means for intro 
ducing combustible mixture into said chamber 
at one end thereof, .an outlet at the other end 
of said‘ chamber, a pair of partitions in said 
chamber de?ning a receiving zone of the same 
cross-section as said chamber, and means for in 
troducing hydrocarbons into said receiving zone, 
each partition having a single passageway of sub 
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stantially less cross-section than said zone and . 
of greater length in the direction of ?ow through 
said chamber. than the distance between said 
partitions. . 

2. A device of the character described com 
prising an elongated chamber, means for intro 
ducing combustible mixture into said chamber 
at one end thereof, an outlet at the other end 
of said chamber, a pair of partitions in said 
chamber de?ning a receiving zone, and means 
for introducing hydrocarbons into said receiving 
zone, said partitions having cylindrical passages 
leading to and from said zone and being of 
larger effective diameteriat their ends than inter 
mediate the same. 

3. A device of the character described com 
prising an elongated chamber, means for intro 
ducing combustible mixture into said chamber 
at one end thereof, an outlet at the other end of 
said chamber, a pair of partitions in said chamber 
de?ning a receiving zone, and means for intro 
ducing hydrocarbons into said receiving zone, said 
partitions having cylindrical passages leading to' 
and from said zone and'having a series of periph 
eral pockets opening endwise and inwardly to 
effect variation in- the effective area of said pas 
sageways throughout their length. 

4. A device of the character described com 
prising an elongated chamber, means for intro 
ducing combustible mixture into said chamber 
at one end thereof, an outlet at the other end of 
said chamber, a pair of partitions in said cham 
ber defining a receiving zone, and means for 
introducing hydrocarbons into said receiving zone, 
said partitions having cylindrical passages lead 
ing to and ‘from said zone and having a ‘series of 
short peripheral channels extending inwardly 
from each face of the partitions. 
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