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To all whom it may concern : 
Be it known that I, PHILIP JoNEs, a citi 

zen of the United States, residing at Santa 
Maria, in the county of Santa Barbara, State 
of California, have invented new and useful 
Improvements in Processes of Pumping Oil 
Wells, of whichthe followingis a speci?ca 
tion. - 

This invention relates to improvements in 
the method of pumping oil Wells by what is 
now known as the air lift'method; and the 
invention consistseztundamentally in provi 
sion of'lrirea’iis whereby the lighter hydro~ 

form in the air may be separated and saved 
instead of being lost as is now the case. r 
The present practice in pumping oil wells 

byair lift is to force compressed air through 
an air pipe to the bottom of a tubing or 
flow pipe in the well and to release the air in 
the tubing to form a column of mixed oil and 
air which is lighter than the column of oil 
standing outside the ?ow pipe. The column 
of mixed oil and air is raised and ‘continuous 
flow is caused by an unbalanced pressure 
of the column outside the flow pipe. The 
quantity of air depends entirely ‘upon condi 

- tions. under which thepump is operated; 
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‘as. 

but in many cases the volume of air far ex 
ceeds the volume of oil pumped. This air, 
being in intimate contact with the oil, takes 
up a great amount of lighter hydro-carbons, 
such as gasolene; and when the air escapes 
to the atmosphere ‘these lighter hydro-car 
bons evaporate and are lost. It is impracti 
cable to separate the hydro~carbons from the 
air by compression and cooling, as the com 
pression would generate suflicient heat to 
cause disastrous ignition of the hydro-car 
bons and air. I propose to eliminate these 
di?iculties by substitution, for the air, of 

> some gas which will not support combustion 
of the hydro-carbons,‘ and by the provision 
of means (including compression) for sepa 
rating and savin the lighter hydrocarbons. 
One aspect o my invention is that of 

pumping a well with a gaseous ?uid and 
separating and saving the lighter hydro-car 
bons which are ordinarily lost. 
Another aspect of my invention is the; 

separation of mixed hydro-carbons into dif 
ferent fractions. ~ ‘ 

, It will be seen from the following speci? 
cation that, although I describe my inven: 
tion'las particularly applied to pumping oil 

. Speci?cation of Letters Patent. - Patented June 30, 1914. 
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wells, yet my invention may be applied to 
the separation of lighter hydro-carbons from 
a mixture of hydro-carbons regardless of 
whether the mixed hydro-carbons are in a 
well or in a tank or the like. 

I have illustrated in the accompanying 
drawings, a mechanism for carrying outathe 
preferred form of my invention, the single 
view being a diagram of the various parts 
in section. In these drawings the numeral 
10 may designate the'casing of a well, 11 the 
?ow pipe thereof, and 12 the pipe through 
which compressed gas is forced to the bot 
tom of the flow pipe 11. The.relative~ar-_ 
rangement of the ?ow pipe and gas pipe is 

' of no consequence so far as my present in-' 
vention is concerned, excepting that the gas 
pipe delivers the gas to the lower end of the 
flow pipe in such a manner that the column 
of oil inside the ?ow pipe is lightened while 
the column outside the ?ow pi e remains 
unlightened. It is a fundamenta feature of 
my invention that I use a gas which will not 
support combustion of the hydro-carbons; 
and natural gas complies with this condition 
and is very plentiful in‘ oil regions. I pre 
for to force natural gas under pressure 
'through the gas pipe 12; and the mixed oil 
and gas will emerge through the top of the 
?ow pipe 11 into a separator tank 13. In 
this separator tank there is little or no pres; 
sure, due to the factthat the gas has ex 
panded as it rises through the ?ow pipe, and 
the work delivered by the compressor to the 
‘gas has been expended by. the gas in rising 
through the ?ow pipe. >The gas with the 
vapor of the lighter hydro-carbons will ass 
through a pipe 14: to the compressor 15 w ere 
the gas and vapors are compressed, and‘ 
thence pass through a suitable condenser 16 
and thence into a suitable separator 17. In 
this separator the condensed vapors are sepa 
rated from the ?xed ases, and the '?xed 
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gases pass again throng the pipe 18 back to - 
the pipe-12 which extends down into the 
well. The gas in‘my 'system is used con 
tinuously in a closed cycle. New gas may be 
supplied through pipe 19 from time to time 
to makeupfor any loss pr de?ciency. The 
oil may bedrawn off from the separator tank 
13 and théyli-hter hydro-carbons from the 
separator-tan 17, either continuously or 
intermittently as may best suit. The tem 
perature to which the gases and vapors are 
lowered in the condenser 16 will, of course, 
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depend upon the temperature necessary to 
condense the vapors and cause their separa 
tion} from the ?xed gases. ' 

' . vIn its more-‘speci?c ‘aspect, my invention 

~10 

is for the purposeof pumplng oil j Wells by 
'means of the compressed ?uid system with 
out the loss of the lighter hydro~carbons. 
It'is this aspect of my invention that I wish 
to particularly secure to myself in the fol 
lowing claims; it being understood that I 
do not limit myself specifically to the‘ exact 
details of the method or mechanism hereinv 
set forth but only to the fundamental steps 

_ - necessary for carrying on my invention as 
15 _ _ - p v herein described. 

I claim: ‘ > 

- 1. The herein described method of -pump-_ 
ing oil Wells, comp-rising the formation of a 

I -: column. .of mixed oil and. a gas incapable of 
"20 supporting combustion7 the separation of 

‘ the oil and gas, and the separation ‘of the gas 
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and the Vapors carried thereby'by means in 
cluding compression. ‘ - 

- 2. The herein described method of pump 
ing oil Wells, ' 
column of mixed oil and a gas incapable of 
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comprising the formation of a . 
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supporting combustion,‘ the separation of ' 
the oil and gas, and' the separation of the 
gas and the vapors carried thereby by means 
including compression and cooling. , 

3. The herein. described method of pump 
ingoil Wells, comprising the formation of a 

v30 

column of mixed oil and natural gas in bal- , 
ance With a column of oil so that the mixed 
column is raised, the separation of the oil 
and gas andithe separation of the 
the vapors ‘carried thereby. 

4. The herein described method of pump; 
ing oil Wells, comprising ‘the: formation .of 
a column of "mixed oil and natural gas in 
balance with a column of oil sothat the 
mixed column is raised, the separation of the 
oil and gas: and the separation'of; the. gas 
and the Vapors carried ‘thereb 
cluding. compression‘ and cooling. 
In Witness'that' I claim the foregoing I 

have‘ hereunto ‘subscribed my 

~Witnesses: _ ' 

J. E‘, SMITH, . 
'I‘HoMAs PREISKEY; > - 

gas and. 

b means in? -- " 
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' PHILIP Jonas» . 


