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This invention relates to gas anchors and pertains more 
particularly to gas anchors and separators adapted for 
use in the pumping of oil wells. 
A pumping well is normally equipped with a string of 

easing, a string of tubing depending within the casing, 
a pump attached to the lower end of the tubing string 
and a gas anchor attached to the pump over the suction 
inlet of the pump, the object of the gas anchor being to 
promote better separation of gas from the oil by provid 
ing a long and tortuous path to the suction end of the 
pump. 

Oil ?owing into the bottom of a well often contains 
large quantities of gas which, unless separated from the 
oil, are drawn into the pump. The displacement capacity 
devoted to the compression of this gas in a pump reduces 
its liquid capacity. Also, the power required to com 
press any free gas entrained with the oil drawn into an 
oil well pump is largely wasted. It is therefore necessary, 
insofar as is practical, to exclude the entry of gas from 
the pump in order to minimize the size and initial cost 
of the pumping system as well as the operating and main 
tenance costs. 

Since pump ei?ciencies and capacities are adversely 
affected by the depth of the well, the trend toward deeper 
wells increases the need for better gas-liquid separation 
at the pump. Furthermore, the trend toward drilling 
wells of smaller diameter adds emphasis to the need for 
better separation of the oil and gas by means of a gas 
anchor, as it is well known that the performance of gas 
anchors in present use is directly related to the hydraulic 
radius of the gas anchor down-pass which is limited by the 
oil well bore. In modern oil well pumping, liquid dis 
placement e?iciencies of less than 60 percent are by no 
means uncommon, even though attention has been given 
to securing gas anchors of the best available types. 

It is therefore an object of this invention to provide an 
improved gas anchor or separating device of simple and 
rugged design adapted to separate gas from oil that is to 
be pumped. 

Another object of this invention is to provide an e?‘i 
cient gas anchor of large capacity for a given diameter 
which can be readily attached to a well pump to be lo~ 
cated near the bottom of a well. 
A further object of this invention is to provide a gas 

anchor of such design that high separation ef?ciency is 
maintained when anchors of small diameter are used. It 
is apparent that the greater the amount of gas separated 
from an oil-gas mixture by means of a gas anchor prior to 
passing the mixture in a well pump, the greater amount of 
oil which can be pumped per unit time by the well pump. 
These and other objects of this invention will be under 

stood from the following description of the preferred 
embodiment of the invention when taken with reference 
to the drawing, wherein a diagrammatic view of the gas 
anchor of the present invention is illustrated as being con 
nected to the bottom of a pump and positioned in a well 
casing. 
The present invention relates to a gas anchor consisting 

of a cylindrical housing sealed at the bottom, at least one 
sheet metal helix accommodated in the housing, and a 
tube, one side of which communicates with the space 
underneath the sheet metal helix. According to the in~ 
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2 
vention, a gas discharge conduit is centrally positioned in 
the housing, which conduit is provided with openings, 
preferably near the side of the sheet metal helix facing 
the bottom of the housing. Preferably the top of the 
helical channel between the housing, the gas discharge 
conduit and the sheet, communicates with the outside of 
the housing. 

Referring to the drawing, a Well pump 10 is shown as 
having attached thereto the housing 11 of a gas anchor 
and positioned in a production well provided, for exam 
ple, with a casing 12. This casing communicates, in a 
manner not further shown, with the pore space of an oil 
bearing formation traversed by the well. An oil dis 
charge conduit 14 leads from the space 13 at the bottom 
of the housing 11, the conduit communicating at its other 
end with the suction side of the well pump 10. Of this 
pump only the suction valve 16 is shown. It is not neces 
sary to arrange the conduit 14 centrally in the housing 11, 
as shown in the embodiment in the drawing; if necessary 
the conduit can be led along the outside of the housing 11. 
The gas discharge tube 17 is arranged round the oil 

discharge conduit 14. If desired, the gas conduit may 
be sealed at the bottom. Between the housing 11 and 
the conduit 17 are arranged one or more, for example, 
two sheet metal helices 18a and 18b in such a way that 
between the inner wall of the housing 11, the outer Wall 
of the conduit 17 and the sheet metal helices 18a and 18b 
two helical channels are formed, the bottoms of which 
communicate with the space 13 at the bottom of the 
housing 11. Openings 19 are arranged in the conduit 17 
under the sides of the sheet metal helices 18a and 18b 
facing the bottom of the housing 11. These openings 
19, of which only a few are shown in the drawing, are 
arranged in the conduit 17 in the part over which the 
sheet metal helices 18a and 181) are arranged. 
On a level above the sheet metal helices 18a and 18b, 

supply openings 20 are provided in the wall of the hous 
ing 11, via which openings the outside of the housing 11 
communicates with the top part of the helical channels. 
The gas discharge conduit 17 runs sideways into the wall 
of the housing 11, preferably at the point 21 on a level 
located above the supply openings 20. 
The apparatus according to the invention operates as 

follows: 
A mixture of oil and gas ?ows upward from the for 

mation through the annular space 22 between the inner 
wall of the casing 12 and the outer wall of the housing 11. 
A great portion of the gas in the mixture escapes from 

this mixture in the area where the openings 20 are ar 
ranged. This gas ?ows via the annular space 15 between 
the tubing (not shown) and the casing 12 to the wellhead. 
The mixture entering the housing 11 via the openings 20 
contains a considerably smaller, but still undesirable 
amount of gas. After ?owing through the openings 20 
the mixture passes downwardly through the helical chan 
nels between the sheet metal helices 18a and 18b to the 
bottom of the housing 11; thence the oil is sucked up by 
the pump 10 through the conduit 14. 

During the passage of the mixture through the helical 
channels the heavy component of the mixture (the oil) 
is forced towards the inner wall of the housing 11, and 
the light component (the gas) moves to the center line of 
the housing 11. The light component (the gas) escapes 
through the openings 19 to the space between the con 
duits 14 and 17, and flows upward through it to the open 
ing 21 which opens into a zone 15 where the gas already 
separated from the mixture at the openings 20 ?ows up 
wards. The oblique position, shown in the drawing, of 
the sheet metal helices 18a and 18b is adjusted to the 
movement of the gas bubbles insofar as it is caused by the 
co-action of centrifugal force and gravity, and thus favors 
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the removal of the gas from the mixture. The amount of 
gas in the mixture decreases with increasing downward 
flow of mixture, until the latter is sucked up by the pump 
10 from the bottom space 13 of the housing 11 through 
the conduit 14. The invention is not restricted to gas/ oil 
separators provided with two sheet metal helices. 

In an experimental arrangement in which the outside 
diameter of the helical channels was 7.5 cm., mixtures 
of varying gas/ oil ratios were supplied to a gas anchor 
according to the invention. The quantity of oil passing 
the separator per hour was from 1 to 11/2 cu. meters, 
When dispersions having gas-oil ratios of between 5 

and 20 were supplied, the gas/oil ratio of the mixture 
?owing through conduit 4 was less than 0.01. 

Gas/ oil mixtures of the same composition and quantity 
were supplied to a separator of similar dimensions but 
of different design. The gas/oil ratios of the mixtures 
passing through the conduit 14 were between 0.06 and 0.3. 
We claim as our invention: 
1. For use with a well pump having ?uid inlet means 

thereto, a gas anchor comprising: a tubular housing mem 
ber closed at the lower end and having ?uid port means 
through the side Wall thereof; gas conduit means ?xedly 
secured to and axially disposed within said housing mem 
ber, the upper end of said conduit means being directed 
to and through the side wall of said housing member 
above the port means therein; downwardly opening spi 
rally trough channel means formed on the outside of said 
gas conduit means throughout a substantial portion of the 
length thereof, said channel means extending substantially 
to the inner wall of said housing member; ?uid openings 
through the wall of said gas conduit means at locations 
near the top of said trough channel means; and, an im 
perforate delivery tube carried by said housing member, 
said delivery tube extending axially through said gas con 
duit means in spaced relationship therewith, said delivery 
tube having its lower end open to the space within the 
housing member near the lower closed end thereof and 
having its upper end in open communication with the 
?uid inlet means of a well pump. 

2. A gas anchor for use in wells, said gas anchor com 
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prising: a cylindrical housing having a closed lower end 
and having ?uid port means through the side walls 
thereof; at least one helical member carried within said 
housing and extending over a substantial length thereof 
to form an inverted troughlike ?uid ?ow channel; a gas 
discharge tube centrally positioned within said housing, 
said gas discharge tube extending through and in contact 
with said helical member, the upper end of said gas dis 
charge tube extending through the wall of said housing 
above the helical member therein and being in open com 
munication with the space outside the housing; said heli 
cal member sloping upwardly from the housing wall with 
the bottom surface of the helical member at all times 
forming an acute angle with the longitudinal axis of said 
discharge tube; a plurality of openings through the wall 
of said discharge tube at levels just below the points where 
the buttom surface of said helical member contacts the 
discharge tube; and, an imperforate delivery tube carried 
by said cylindrical housing, said delivery tube having its 
lower end open to the space within said housing near the 
closed lower end thereof and having its upper end in open 
communication with the ?uid inlet means of a well pump. 

3. The apparatus of claim 2 wherein said ?uid port 
means includes a plurality of ?uid ports through the wall 
of said housing above the helical member carried therein 
and below the point at which the upper end of said gas 
discharge tube extends through the wall of said housing. 

4. The apparatus of claim 3 wherein said delivery tube 
extends axially through said gas discharge tube and is 
in spaced relationship therewith. 
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