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The drawing is a diagrammatical view of 
an apparatus embodying the features of our 
invention. 
To illustrate the invention we have shown 

a retort or primary cracking chamber 1 ar 
ranged over a heating chamber 2, a vapor 
pipe 3 leading from the primary cracking 
chamber 1 to a supplemental cracking cham 
ber 4, a vapor pipe 5 connecting the upper 
portion of said supplemental cracking cham 
ber to a steam chamber 6, a vapor pipe 7 
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connecting the upper portion of steam cham 
ber 6 to the lower portion of a steam cham 
ber 8, a vapor pipe 9 leading from the up 
per portion of steam chamber 8 to a main 
condenser 10, and a pipe 11 for conducting 
the low boiling condensate from condenser 
10 to a tank 12. 
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A discharge member 13, arranged in the 
upper portion of the supplemental cracking 
chamber 4, is adapted to discharge a finely 
divided liquid hydrocarbon into the hot 
vapors. A pump 14 may be operated to 
force a high boiling hydrocarbon liquid, 
through a conductor 15, to the discharge 
member 13. 16 designates a regulating valve 
in the conductor 15. 
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A main steam pipe 17 is provided with. 
branches 18 and 19 for conducting steam 
into the steam chambers 6 and 8 respectively. 
Each of the branch pipes 18 and 19 has a 
discharge member 20 at its lower end, 
adapted to discharge a spray of steam into 
the vapors. Regulating valves. 21 may be 
adjusted to regulate- the flow of steam to 
the steam chambers. 

Natural gas passing from a gas com 
pressor 22, is preferably forced through a 
superheater 23 and thence into a pipe 24 
leading to the insulated vapor pipe 3. 24 
designates a regulating valve in the gas 
pipe 24. 
The condensate forming in the chambers 

4, 6 and 8 may be returned to the main 
cracking chamber 1, or it may be conducted 
to a cooling coil 25 having a discharge pipe 
26 for conducting the liquid to a tank 27. 
Discharge pipes 28 extending downwardly 
from the bottoms of the chambers 4, 6 and 
8 are connected to branch pipes 29 adapted 
to communicate with a return pipe 30 which 
leads to the main cracking chamber 1. These 
branch pipes. 29 are also adapted to com 
municate with a pipe 31 connected to the 

5 cooling coil 25. Valves 32 may be opened to 
place the branch pipes in communication 
with the return pipe 30, or if desired the 
valves 32 may be closed and the valves 33 
opened to allow the condensate to flow to 
the cooling coil 25. . 
A pressure regulating valve. 34, in th 

vapor pipe.9 may be adjusted to maintain 
any desired pressure in the steam chambers 
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8 and 6, supplemental cracking chamber 4 
and main cracking chamber 1. A regulating 
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valve 35, in the pipe 31, is also adjusted to 
maintain the desired pressure when the con- . 
densate is permitted to flow to the coil 25. 
The new apparatus may be used in crack 

ing various high boiling hydrocarbon prod 
ucts resulting from the distillation of crude 
petroleum, and is particularly adapted for 
use in cracking inexpensive heavy hydrocar 
bons having a boiling point of about 450° F. 
to 700°F. The substances to be treated may 
be introduced into the main cracking cham 
ber 1 in any suitable manner, and the valve 
34 located beyond the steam chamber 8 may 
be adjusted to maintain the desired high 
pressure in the steam chambers and cracking 
chambers. This pressure is greater than 50 
pounds per square inch, preferably about 75 
to 80 pounds per square inch. 
- To more clearly explain the invention, the 
approximate temperatures at various parts 
of the apparatus have been marked on the 
drawings, but it is to be clearly understood 
that these figures are not essentially accu 
rate, the main object being to show that the 
temperature of the vapors is increased and 
decreased at different points in the appa 
ratus. 
The vapors flowing in the vapor pipe are 

superheated by the natural gas flowing from 
the heater 23 to said vapor pipe, and the hot 
mixture is then conducted into the supple 
mental cracking chamber 4. The natural 
gas under pressure and at a high tempera 
ture, for example, 900 F., commingles with 
the confined vapors, so as to increase the 
yield, at the same time increasing the tem 
perature of the vapors to such a degree (for 
example 800° F.) that the mixture serves 
as a heating medium for cracking the high 
boiling hydrocarbon fluid passing from the 
discharge member 13 in the supplemental 
cracking chamber. The finely divided fluid 
discharged into this chamber is preferably 
a high boiling product resulting from the 
distillation of crude petroleum. If desired, 
it may be preheated, but it is preferably in 
a liquid state and at about the temperature 
of the atmosphere. This high boiling fluid 
is vaporized and cracked while confined un 
der pressure in the supplemental cracking 
chamber, and being relatively cool it serves 
as means for condensing previously vapor 
ized high boiling fractions. 
Another advantage is the elimination of 

coke or carbon by the action of the rela 
tively cool liquid in the supplemental crack 
ing chamber. A large percentage of the car 
bon or coke carried by the vapors. drops 
into a trap formed at the bottom of the sup 
plemental cracking chamber, and the high 
boiling condensate overflowing into the dis 
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charge pipe 28 is preferably conducted back 
to the primary cracking chamber. 
The hot fluid passing from the upper por 

tion of the supplemental cracking chamber 30 
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and hydrocarbon vapors from said 
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is conducted into the steam chamber 6 where 
it is acted upon by a spray of relatively cool 
steam which commingles with the mixture 
of natural gas and hydrocarbon vapors. 
The saturated steam is superheated by the 
hot fluid in the steam chamber 6 and the new 
mixture passes out through the vapor pipe. 
7 and into the steam chamber 8 where it is 
subjected to a second treatment by a spray 
of relatively cool steam. To obtain the most 
desirable results, we preferably use two or 
more steam chambers, and it will be ob 
served that such chambers serve as con 
densers for “knocking back” the high boil 
ing hydrocarbons. Since the supplemental 
cracking chamber and steam chambers con 
stitute a series of reflux condensers, the high boiling liquid may be vaporized very rapidly 
in the main cracking chamber 1. The heavy 
hydrocarbons carried from the main crack 
ing chamber will be condensed in the reflux 
condensers, and the desired low boiling hy 
drocarbons will pass through the pressure 
regulating valve 34 to the main condenser 
10. The contents of this condenser are pref 
erably maintained under a pressure of about one atmosphere. 
The method or process herein disclosed 

is claimed in an application for patent filed 
by us Dec. 26, 1916, Serial Number 138,996. We claim:- 

1. In an apparatus for cracking high boil 
ing petroleum hydrocarbons to obtain a sub 
stitute for gasolene, a primary cracking 

5 chamber, a supplemental cracking chamber 
arranged to receive hydrocarbon vapors 
passing from said primary cracking cham 
ber, means for forcing gas into the hydro 
earbon vapors before they reach said supple 
mental cracking chamber, means for forcing 
a relatively cool hydrocarbon fluid into the 
mixture of gas and hot hydrocarbon vapors 
in said supplemental cracking chamber, 
thereby cracking said hydrocarbon fluid, and 
means for conducting the mixture of gas 

supple mental cracking chamber. 
2. In an apparatus for cracking high boil 

ing petroleum hydrocarbons to obtain a sub 
stitute for gasolene, a primary cracking 
chamber, a condenser, a vapor conductor 
leading from said primary cracking cham 
ber to said condenser, ?”? conductor including a supplemental cracking chamber, 
a pressure regulating device, arranged to 
maintain a pressure greater than 50 pounds 
per square inch in both of said cracking 
chambers, a pumping apparatus arranged. 
to force natural gas into said vapor conduc tor, and a pumping apparatus arranged to 
force a relatively cool high boiling hydro 
earlbon fluid into the mixture of natural gas 
and hot vapors in said supplemental crack 
ing chamber, thereby cracking said hydro 
carbon fluid and at the same time condens 

ing the previously vaporized fractions hav 
ing relatively high boiling points. 

3. In an apparatus for cracking high boil 
ing petroleum hydrocarbons to obtain a sub 
stitute for gasolene, a cracking chamber, a 
condenser, means for conducting vapors 
from said cracking chamber to said con 
denser, said means including a supplemental 
cracking chamber, a pressure regulating de 
vice arranged to maintain the contents of 
said cracking chambers under a pressure 
greater than 50 pounds per square inch, a 
heating device arranged to superheat said 
vapors, said heating device including a 
pump, a gas conductor for conducting gas 
from said pump to the vapor conductor and 
means for heating said gas conductor; and 
a pumping device arranged to force a rela tively cool high boiling hydrocarbon fluid 
into the superheated vapors in said supple 
mental cracking chamber, thereby cracking said hydrocarbon fluid. 

4. In an apparatus for cracking high boil 
ing petroleum hydrocarbons to obtain a sub 
stitute for gasolene, a primary cracking 
chamber, a condenser, means for conducting 
vapors from said primary cracking chamber 
to said condenser, said means including a 
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supplemental cracking chamber and a steam 
chamber adapted to receive vapors passing 
from said supplemental cracking chamber, 
means for discharging steam into the vapors 
in said steam chamber, and means for dis charging a relatively cool hydrocarbon fluid 
into the vapors in said supplemental crack 
ing chamber, thereby cracking said hydro 
carbon fluid. 

5. In an apparatus for cracking high boil 
ing petroleum hydrocarbons to obtain a sub 
stitute for gasolene, a cracking chamber, a 
series of reflux condensers arranged to re 
ceive vapors passing from said cracking 
chamber, one of said reflux condensers being a supplemental cracking chamber provided 
with means for discharging a relatively cool 
hydrocarbon fluid into the vapors, another 
of said reflux condensers being a steam 
chamber provided with means for discharg 
ing steam into the vapors which pass from 
said supplemental cracking chamber to said 
steam chamber, a pressure regulating device 

' maintain the contents of all of 
said chambers under a pressure greater than 
about three atmospheres, and a main con 
denser arranged to receive vapors passing 
from said steam chamber. 

6. In an apparatus for cracking high boil 
ing petroleum hydrocarbons to obtain a sub 
stitute for gasolene, a cracking chamber, a 
series of reflux condensers arranged to re 
ceive vapors passing from said cracking 
chamber, one of said reflux condensers be ing a supplemental cracking chamber pro 
vided with means for discharging a rela 
tively cool hydrocarbon fluid in the vapors, 
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another of said reflux condensers being a 
steam chamber provided with means for dis 
charging steam into the vapors which pass 
from said supplemental cracking chamber 

5 to said steam chamber, means for superheat 
ing the vapors before they reach said sup 
plemental cracking chamber, a pressure reg 

ulating device arranged tomaintain the con 
tents of all of said chambers under a pres 
sure greater than about three atmospheres, 
and a main condenser arranged to receive 
vapors passing from said steam chamber. 

JOSHUAS. COSDEN. 
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