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This invention relates to the conversion of been heated in the heating coil 2, such gas will 
highly volatile hydrocarbon constituents of nat- remain in such heated condition in the vessel 
ural gas into comparatively less volatile hydro- 5 for an appreciable period of time, preferably 
carbon liquids. An object of my invention is to in excess of two minutes, before flowing into 

5 change the molecular arrangement of carbon the condenser worm 7. A part of the gas which 5 
and hydrogen in some of the constituents of will pass from the vessel 5, through the pipe 6 
natural gas to produce gasoline. By my new and condenser worm 7, will be condensed in the 
process, this and other desirable advantages condenser worm 7, and the resulting liquid and 
are obtained. My invention will be more fully gas will flow thence through the pipe 8, into 

10 understood from the following description taken the vessel. 9. Gas which will collect in the vessel 10 
in conjunction with the accompanying drawing, 9 will be continuously withdrawn through the 
in Which: pipe 17, and the valve 18, while liquid which 
The figure illustrates diagrammatically in will gather in the vessel 9 will be continuously 

side elevation, one form of apparatus by which delivered thence through the pipe 10 and the 
my new process may be carried out. valve 11, into the top of the fractionating col- 15 

Referring to the drawing, the numeral 1 des- umn 12. A part of the liquid which will flow 
ignates a pump which operates to pump either into the top of the fractionating column will 
liquid or gas or a mixture of both through a flow down over bubble plates 13 and will col 
heating coil 2, which is mounted in a furnace 3. lect in the bottom of fractionating column 12. 

20 A pipe 4, leads from the outlet of heating coil Steam will be passed through the heating coil 20 
2, into the top of a vertical cylindrical closed 14, which will heat and vaporize a part of the 
vessel 5. A pipe 6, leads from the bottom of the liquid which will gather in the bottom of the 
vessel 5, into a condensing worm 7. A pipe 8 fractionating column 12 and vapors thus pro 
leads from the outlet of condenser worm 7 into duced will rise through the fractionating column 

25 a closed cylindrical vessel 9. A pipe 10 in which and will pass thence through the pipe 20, into 25 
is mounted a valve 11, leads from the bottom of the pipe 19 where such vapors will, mingle with 
vessel 9, into the top of a fractionating column the natural gas which will flow through the pipe 
12. Perforated bubbling plates 13, are disposed 19 to the pump 1, to be processed. Gasoline will 
in fractionating column 12. A heating coil 14, be withdrawn from the bottom of the rectifying 

30 which is in communication with a supply of column through the pipe 15, and the valve 16. 30 
steam is disposed in the bottom of fractionating The volatility of the gasoline thus obtained will 
column 12. A pipe 15 in which is mounted a be regulated by regulating the quantity of heat 
valve 16, leads from the bottom of fractionating supplied to the liquid in the bottom of the frac 
column 12, to storage tanks which are not tionating column by means of the heating coil 

35 shown. A vent pipe 17, in which is mounted a 14. Raising the temperature of the liquid which 35 
valve 18, leads from the top of vessel 9. A pipe will gather in the bottom of the fractionating 
19 which is in communication with a supply of column will decrease the volatility of the gaso 
natural gas leads to the intake of pump 1. A line obtained and vice versa. The whole System, 
pipe 20 leads from the top of fractionating col- including the supply of natural gas which is to 

40 unin 12 into pipe 19. be processed, may be held under substantially 40 
The apparatus shown in the drawing will be the same pressure save for frictional losses; 

operated to carry out my new process as fol- however, I will preferably maintain that part of 
lows: F the system which is intercommunicating be 

Natural gas, in either liquefied or gaseous tween the pump i, and the valve 11, under a 
45 state, will be continuously delivered through pipe pressure in excess of 500 pounds per square inch, 45 

19 to the pump 1, and will be forced by pump 1, and in excess of the pressure maintained in the 
through the heating coil 2, the pipe 4, the ves- remainder of the System. 
sel 5, the pipe 6, the condensing worm 7, and The molecular structure of the highly volatile 
the pipe 8 into the vessel 9. This gas in pass- natural gas which will be heated in heating coil 

50 ing through the heating coil 2 will be heated to 2, and which will remain in such heated condi- 50 
a temperature above 500 F. and preferably tion and under high pressure for an appreciable 
above 750 degrees Fahrenheit. The rate at period of time in the vessel 5, will be changed in 
which gas will be pumped through the heating such a way that comparatively less volatile hy 
coil and the closed vessel 5 into the condenser drocarbons will be formed from the hydrogen 

55 worm 7 will be such that after this gas has and carbon present in the natural gas while at 55 
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the same time hyrogen will be liberated from the 
natural gas and hydrocarbon gases, which are 
more volatile than was the Original natural gas, 
will also be formed. After this molecular rear 
rangement of the elemental constituents of the 
natural gas has taken place in the vessel 5, the 
resulting liquid and gases will be passed through 
the remainder of the process, as has been de 
Scribed, for the purpose of recovering the desir 
able products which will have been thus 
produced. 
While I have described in considerable detail 

one method of carrying out my new process, it 
is to be understood that I do not intend that I 
shall be limited by these details, but intend to 
claim all novelty which is inherent in my inven 
E. While it is my intention to apply my new 
process principally to the purpose of manufac 
turing gasoline from natural gas, I may use the 
process to manufacture other hydrocarbon 
liquids and I may also process other hydrocar 
bon gases. In Some cases I will manufacture a 
heavy hydrocarbon liquid similar to crude 
petroleum. 
What I claim and desire to secure by Letters 

Patent is: 
1. The process for converting hydrocarbon gas 

into compratively non-volatile hydrocarbon liq 
uid, which comprises compressing such a gas 
to a pressure in excess of 500 pounds per square 

, inch, continuously feeding said compressed gas 
through a heating zone maintained at a temper 
ature above 750 F., maintaining the gas in said 
heated and compressed state for a time sufficient 
to convert a portion of the gas into liquid hydro 
carbons, separating the resulting mixture into 
fixed gas, gasoline and a hydrocarbon fluid 
heavier than said fixed gas and lighter than said 
gasoline, releasing the fixed gas substantially 
constantly from the process, returning the hy 
drocarbon fluid for admixture with the fresh 
hydrocarbon gas, and withdrawing gasoline from 
the process. 

2. The process for converting hydrocarbon gas 
into comparatively non-volatile hydrocarbon liq 
uid, which comprises compressing such a gas 
to a pressure in excess of 500 pounds per square 
inch, continuously feeding said compressed gas 
through a heating Zone maintained at a temper 
ature above 750 F., maintaining the gas in said 
heated and compressed state for a time sufficient 
to convert a portion of the gas into liquid hydro 
carbons, Separating the resulting mixture into 
fixed gas, gasoline and hydrocarbon fluid heavier 
than said fixed gas and lighter. than said gaso 
oline, releasing the fixed gas substantially con 
stantly from the process, withdrawing gasoline 
from the process, and returning the hydrocarbon 
fluid for reprocessing in the same cycle. 

3. The process for converting hydrocarbon gas 
into comparatively non-volatile hydrocarboni. 
quid, which comprises compressing such a gas 
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to a pressure in excess of 500 pounds per square 
inch, continuously feeding said compressed gas 
through a heating Zone maintained at a temper 
ature above 750 F., maintaining the gas in said 
heated and compressed state for a time sufficient 
to convert a portion of the gas into liquid hydro- . 
carbons, separating the resulting mixture into 
fixed gas, gasoline and hyrocarbon vapors heav 
ier than said fixed gas and lighter than said 
gasoline, releasing the fixed gas substantially 10 
constantly from the process, returning the hy 
drocarbon vapors for admixture with the fresh 
hydrocarbon gas, and withdrawing gasoline from 
the process. 

4. The process for converting hydrocarbon g 
into comparatively non-volatile hydrocarbon 
liquid, which comprises compressing such a gas 
to a pressure in excess of 500 pounds per square 
inch, continuously feeding said compressed gas 
through a heating zone maintained at a temper- 20 
ature above 750 F., maintaining the gas in said 
heated and compressed state for a time sufficient 
to convert a portion of the gas into liquid hydro 
carbons, separating the resulting mixture into 
fixed gas, gasoline and hydrocarbon vapors 25 
heavier than said fixed gas and lighter than said 
gasoline, releasing the fixed gas substantially 
constantly from the process, withdrawing gaso 
line from the process, and returning the hydro 
carbon vapors for reprocessing in the same cycle. 30 

5. The process of converting hyrocarbon ma 
terials which are normally gaseous at atmos 
pheric pressure and temperature into normally 
liquid hydrocarbon materials comprising treat 
ing said gaseous materials, while under pressure 35 
preferably in excess of 500 pounds per square 
inch and at a temperature preferably in excess 
of 750 F. and maintaining said material in such 
heated and compressed state for a time, suff 
cient to convert said gaseous material into a 40 . 
mixture of liquid, fixed gas and a material inter 
mediate of liquid and fixed gas, withdrawinge 
liquid, removing fixed gas and further processing 
intermediate material in a similar treatment. 

6. The process for converting hydrocarbon gas 45 
into comparatively non-volatile hydrocarbon lig 
uid, which comprises compressing such a gas 
to a pressure preferably in excess of 500 pounds 
per square inch, continuously feeding said con 
pressed gas through a heating Zone maintained 50 
at a temperature preferably in excess of 750 
F., maintaining the gas in heated and com-, . 
pressed state for a time sufficient to convert a 
portion of the gas into liquid hydrocarbons, 
separating the resulting mixture into gas, gaso- 55 
line and hydrocarbon vapors heavier than Said 
gas and lighter than said gasoline, releasing gas 
substantially constantly from the process, with 
drawing gasoline from the process, and further 

15 

processing the hydrocarbon vapors in a similar 60 
treatment, for the purpose specified. 

MALCOLM. P. YOUKER. 


