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The present invention relates to an im 
provement in the art of compressing certain 
vapors from high vacuum to atmospheric 
pressure, and more specifically comprises a 

@method for cheaply obtaining high vacua 
when it is necessary to pump relatively large 
volumes of~ certain easily condensible vapors. 
My .improved process will be readily under 
stood from the following description and 

10 drawing which illustrates the invention. 
The drawing is a semi-diagrammatic view 

in sectional elevation of an apparatus ar' 
ranged for the extraction of oil vapors from 
gas or oil wells operated under high vacua. 

15 In my copending applications Serial Nos. 
296,007 and 296,008, filed July 28, 1928, meth 
ods for obtaining high vacua in oil wells, gas 
wells and the like were disclosed. The pres 
ent method finds a ready and valuable appli 

20 cation for the same purpose, namely for ob 
taining an increased yield of'natural gas and 
naphtha from gas wells, although my pres 
ent method is of great value in other proc 
esses. 

I have observed that certain vapors unlike 
» steam do not, on adiabatic compression, be 
come superheated, but on the contrary con 
dense and the vapor of normally liquid hy 
drocarbons, such as pentane, hexane, benzene, 
toluene and the like are of this nature. It is 
needless to say that cooling of the pump cyl 
inders increases the condensation. I have 
further observed that vacuum pumps when 
pumping such vapors, particularly at high 
vacua, operate with a‘volumetric eihciency 
greatly below that obtained when operating . 
on non-condensible gases under the same pres 
sure. My present method greatly increases 
the capacity of any given pump and makes it 
possible to obtain higher'vacua than are now 
commercially realized. 
Referring to the drawing, numeral 1 de 

notes the casinghead of a gas or oil well 
which is being operated at a high vacuum, 
for example, 28.5 to 29 inches of mercury be 
low atmospheric pressure or higher. It will 
be understood that operation at such high 
vacua has not been heretofore practical. A 
pipe 2 conducts the vaporous mixture from 

50 the Well to a vacuum pump 3 which may be of 

v10 to storage (not shown). 

one or more stages, although a single stage 
unit is shown on the drawing for simplicity. 
A pipe 4 is shown connected to pipe 2 for 
introduction of inert gas. The drawing 
shows only the compression cylinder which 
is provided with valve chest 3a. The com 
pressed mixture is discharged through a pipe 
7 to cooler 8 and thence to separator drum 9  
from which the condensate is 'removed by line 

The uncon 
densed gas is removed by line 11 to a suit 
able apparatus Íor removing the remaining 
gasoline or low boiling liquid hydrocarbons 
from the gas. The extraction system is 
shown generally at 12 and may be a compres 
sion and coollng process, an absorption'proc 
ess, an adsorption process or, indeed, any 
known method for removing'the normally 
liquid constituents >from the gas. The ex 
tracted gasoline is removed by line 13 to stor 
age (not shown) and the 
ducted back by pipe 4 or recirculation 
through thecompressor. Gas may be bled 
from the system for fuel or for other uses 
by line 14. - 
In the operation of my process the vapor 

ous mixture is removed from the well under 
high vacuum, for example 1/;, inch of mercury 
absolute pressure or less, and is fed to the 
vacuum pump ̀ together with a regulated 
quantity of non-condensible gas, such as 
nitrogen, CO2 or hydrocarbon gas. ßInert 
gases are preferred-to air, although the latter 
could be used. Ordinarily the Volume of gas 
is from 10 to 100% of the volume of the 
vapor and the amount may be regulated so 
that substantially no condensation occurs 
within the pump, although the cylinders are 

as may be con 

cooled according to the present practice. ’ Ad- 
vantage, however, is gained by reduction of 
the condensation produced, and I contem 
plate all` operations in which gas is added to 
the vacuum pump in addition to the vapor, 
although condensation may not be entirely 
prevented. 
There is an optimum quantity of gas 

which may be added to the vapor.' If an 
excessive quantity be added the capacity of 
the pump in respect to the vapor volume 
handled is reduced, and on the other hand 
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if too little be added the vapor volume or 
capacity is not at its maximum. l prefer 
to operate with substantially the optimum 
quantity of gas added to the vapor or vapor 
mixture being pumped which gives the best 
volumetric efiiciency in respect to the vapor 
possible for the particular installation and 
under the conditions of operation. Since the 
optimum quantity of gas depends on the par 
ticular vapor being pumped 4and other condi 
tions of operation, it cannot be definitely 
given but may be easily determined by test 

_ for each case. 
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As an example of my process, a pump, 
which is capable of reducing the pressure in 
a closed air filled vessel to 0.7 inches of 
mercury absolute pressure, is tested pumping 
air at approximately 1.0 inch of mercury 
pressure and the volumetric efficiency was 
found to be 8.8%. The same pump is then 
tested pumping toluene vapor substantially 
free of air or inert gas under the same pres 
sure and it is found to have an efficiency of 
1.75%. That is to say, the pump handles 

„ about five times as much air as toluene under 
the same pressure conditions. When air is 
admixed with the toluene vapor in a propor 
tion of .4 volumes of air per volume of toluene 
vapor, the efficiency rises to 7.65%, and if the 
efficiency is based on the vapor alone, neglect 
ing the volume of air, the value is found to be 
5.4%; or in other words, the volume of 
toluene vapor handled is increased about 
threefold by the addition of the air. . 
Although my specification has particularly 

described the process in relation to the re 
moval of gas and oil vapor from wells, it will 
be understood that my invention finds appli 
cation wherever it is desirable to pump 
vapors which, unlike steam, do not superheat 
on adiabatic compression or such compres 
sion as occurs in compression pumps cooled 
in any suitable manner. 
My invention is not to be limited by any 

theory of the operation of the process, nor 
by any example which may have been given 
merely by way of illustration, but only by 
the following claims in which l Wish to claim 
all novelty inherent in the invention. 

I claim: 
1. The method of compressing through a 

vacuum pump vapors which condense on 
adiabatic compression, which comprises actu 
ating the vacuum pump adiabatically to draw 

~` the vapors from a body thereof in' a confined 
stream under less than atmospheric pressure, 
adding to the confined stream on ‘the intake 
side of the pump gas which does not con 
dense on adiabatic compression whereby con 
densation is lessened at pressures greater than 
the pressure in the intake, and delivering the 
mixture from the pump under said increased 
pressure. 

2. The method of compressin through a 
' vacuum pump vapors which con ense an adi 
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abatic compression, which comprises actuat 
ing the vacuum pump adiabatically to draw 
the vapors from a body thereof in a confined 
stream under less than atmospheric pressure, 
adding to the confined stream on the intake 
side of the pump gas which does not condense 
on adiabatic compression whereby condensa 
tion is lessened at atmospheric pressure, and '~ 
delivering the mixture from the pump under 
at least atmospheric pressure. 

3. The method of compressing through a 
vacuum pump vapors which condense on adi 

. abatic compression, which comprises actuat 
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ing the vacuum pump adiabatically to draw , 
the vapors ̀in a confined stream from a body 
thereof under less than atmospheric pres 
sure, adding to the confined stream on the 
intake side of the pump at least 10 percent 
by v_olume of gas which does not condense on 
adiabatic compression to lessen condensation 
at atmospheric pressure, and delivering the 
mixture from the pumping operation under 
at' least atmospheric pressure. 

4. The method of increasing the flow of 
vapors from a well, which comprises mecha-ni 
cally drawing vapors from the well under 
vless than atmospheric pressure by an adia 
batically operated vacuum pump, adding to> 
the vapors gas which does not condense on 
adiabatic compression to lessen condensation 
at pressures greater' than the pressures on the 
intake of Áthe pump, and discharging the mix 
ture from the pump under said increased 
pressure. 

5. The method of increasing the flow of 
vapors from a Well which comprises mechani 
cally drawing vapors from the Well under 
less than atmospheric pressure by an adiabati 
cally operated vacuum pump, adding to the 
vapors gas which does not condense on adia 
batic compression to prevent condensation 
at atmospheric pressure, and discharging the 
mixture from the pumping operation under 
at least atmospheric pressure. 

WARREN K. LEWIS. 
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