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This invention relates to gas anchors for the separation 
of gas-liquid mixtures in deep Wells. 
An important object of the invention is to provide a 

gas anchor for centrifugal separation of gas and liquids 
without any great and rapid pressure drop at the time the 
gas-liquid mixture is introduced at the separating Zone of 
the gas anchor. Such drop causes undesirable evolution 
of gas. 
Another important object is to provide a gas anchor 

employing centrifugal means which is free of valves or 
other moving parts employed in the separation of gas 
liquid mixtures, so that there are no moving parts which 
are apt to freeze, wear or get out of working order. 
A further important object is to provide a gas anchor 

for centrifugal separation of gas and liquids in which 
undesirable swirling of the separated liquid is substan 
tially prevented. Such swirling tends to evolve gas still 
dissolved in the liquid. 

Additionally an important object is to provide a gas 
anchor in which the separated gas has ample space for 
expansion and discharge and will not tend to pocket or 
to blanket the separation means and consequently slow 
up separation. 

Another object is to provide dual function coupling 
means which provides a crossover for the flowing gas 
liquid mixture and also supports means to divert the flow 
of the mixture and pack off the zones above and below 
the dual function coupling means so that the separated 
liquid will not be again introduced to the gas-oil mixture. 

Other objects and advantages of the invention will be 
apparent during the course of the following detailed de 
scription of the invention, taken in connection with the 
accompanying drawings forming a part of this disclosure, 
and in which drawings: 

Fig. 1 is a vertical section of a well with the gas anchor 
disposed therein and shown in elevation and a pump, 
shown in dotted lines, within the lower portion of the gas 
anchor. 

Figs. 2 and 2A are vertical sections of the gas anchor, 
on a scale enlarged over the showing in Fig. 1, with Fig. 
2 being the upper portion of the oil anchor and Fig. 2A 
the lower portion thereof immediately below the portion 
of Fig. 2. 

Figs. 3 and 4 are horizontal sections, substantially on 
their respective lines of Fig. 2. 

Fig. 5 is a top plan of a coupling means of the gas 
anchor. 

Fig. 6 is a fragmentary vertical section, substantially on 
the line 6-6 of Fig. 3. 

Fig. 7 is a vertical section of the well of Fig. 1 with the 
gas anchor, in elevation, disposed therein and a pump 
disposed above the gas anchor. 

Figs. 8 and 8A are vertical sections of the gas anchor, 
on an enlarged scale over the showing in Fig. 7, with 
Fig. 8 being the upper portion of the gas anchor and 
Fig. 8A being the lower portion thereof immediately be 
low the upper portion. 

In the drawings wherein for the purpose of illustration 
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2 
are shown two examples of the use of the gas anchor with 
respect to a pump, and wherein similar reference char 
acters designate corresponding parts throughout the 
several views, the letter A designates a well; B, strata 
containing the well A; C, a body of fluid within the strata; 
and D, the gas anchor. 
The well A of Fig. 1 may be an oil well and is shown 

as a bore extending downwardly into strata B to a body 
C of fluid, which may be a gas-oil mixture. The Well 
bore is cased by a conventional tubular casing 15 ex 
tending to and into the body C of fluid and through 
which casing extends, in the example shown, a conven 
tional well tubing 16 and sucker rod 17 within the tubing. 
As is well known in the art, the bore, casing, tubing and 
sucker rod extend upwardly to or adjacent the ground 
surface (not shown). In the example shown, a pump 18, 
such as a conventional plunger pump, is disposed within 
the casing adjacent the lower end thereof and with its 
open-ended working barrel secured, at its upper end to 
the lower end of the tubing 16 and its working valve 
operatively coupled to the sucker rod 17. 

Referring now mainly to Figs. 2 and 2A, the gas 
anchor D comprises gas and liquid, such as gas and 
oil, separating means 20, separated liquid (as oil) ac 
cumulator means 21, and coupling means 22 for cou 
pling the means 20 and 21 together for operation thereof 
and for packing off the zones surrounding the means 20 
and 21. 
The means 20, which will be termed the gas and liquid 

separating means at the upper end of the coupling means 
22, includes a spiraled tubular housing 25, spaced from 
the adjacent walls of the casing 15 and extending spirally 
about a portion of the well tubing 16, substantially as 
shown in Fig. 2. The housing 25 provides, by its outer 
vertical wall 26, opposite vertical inner wall 27 facing 
the wall 26, and spaced-apart paralleling walls 28 con 
necting the walls 26 and 27, a continuous relatively large 
flowing fluid passageway 29, spiraling upwardly from the 
lower open end of the housing 25, and at this lower end, 
means 3D may be provided to couple this end of the 
housing 25 to the upper end of the coupling means 22. 
This means 30 may be, as shown best in Fig. 4, a pair of 
outwardly-extending horizontal ears 3 extending from 
the housing 25 having apertures to receive portions of 
the shanks of conventional screws 32 with the screw 
threaded portions of the shanks in screw threaded engage 
ment with screw threads of a pair of sockets, shown in 
Fig. 5, in the upper face portion of a coupling body 50 
of the coupling means 22 to be described. The upper 
end of the fluid passageway 29 opens to a tubular upper 
end portion 33 of the housing 25 which portion 33 pref 
erably opens, at its upper end, to the interior of the casing 
15, and is adapted to receive the gas of the gas-liquid 
mixture. 
Opening into the passageway 29 are a plurality of 

spaced-apart separated liquid discharge ports or ways 35 
which are, of course, in the outer wall 26 and may be 
seen, by way of example, in Figs, 3 and 6, where they 
are shown as slots in the wall 26. Extending outwardly 
from and facing each port or way 35 is baffle means which 
may be a plurality of wall portions 36 extending down 
wardly and outwardly from the wall 26 preferably im 
mediately above the port 35, curved horizontally, sub-. 
stantially as in Fig. 3 and joined to the wall 26 at its 
vertical ends with one end 37 close to the mouth portion 
38 of the port and merging gradually into the wall 26, 
and with its other end 39 spaced from the opposite mouth 
portion 40, thus forming hoods or louvers. This hooded 
or louvered arrangement of the shape of the wall portion 
36 and its disposition with respect to the port 35 is for 
the purpose of best discharging the separated liquid, as 
oil, from the centrifugal gas-liquid mixture. Since Fig. 3 
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is a section as indicated by the arrows in Fig. 2, the liquid 
flows along the wall is in the direction indicated by the 
arrow a in Fig. 3 and, since the wall 37 merges gradually 
into the wall 25 there is no abrupt change in the rate of 
flow of the separated liquid out of the port 35 which 
would be apt to create gas bubbles, and the liquid drops, 
by gravity along the outer face of the wall 28 losing its 
spiral momentum which is, in effect, braked by the wall 39 
and adjacent portion of the wall 26, since the wall 39 
joins the wall 26 quite abruptly and a pocket is formed 
thereby. However the gas, being lighter than the liquid 
(as oil), remains mainly in the area of the passageway 29 
and is carried upwardly for discharge into the tubular 
upper end portion 33. 
The walls 26 and 27 substantially parallel the longi 

tudinal axis of the tubing 6, and the wall 27, being in 
face-to-face contact with the wall of the tubing 56, is 
supported thereby. 

It will be noted that the bafie means are disposed along 
the lower portion of the tubular housing 25 with the upper 
portion free thereof. This arrangement is because the 
separated liquid will bleed from the housing by the time 
the liquid reaches an intermediate portion of the length 
of the housing 25. The separated gas will continue to 
rise however and any entrained liquid will separate and 
run down the wall 26 and find its way out of the ports 35. 
The separated liquid accumulator means 21 is provided 

to receive a reserve of separated liquid to supply the 
pump 13 while or if the well produces "heads' of gas and 
oil intermittently. This means 21 is preferably a tubular 
member 45 with ail outer diameter less than the inner 
diarieter of the casing 15 and an inner diameter greater 
than the outer diameter of the working barrel of the 
pump is since the latter extends through the tubular 
member 45 with its lower end adjacent the lower end of 
the tubular member 45, which latter lower end is closed, 
as by the closure 46. The upper end portion of the 
tubular member may be exteriorly screw threaded for 
screw threaded connection with the lower portion of a 
coupling body 50 of the means 22 to be next described. 
The dual function coupling means 22 comprises a cou 

pling body 50, with upper face substantially as shown in 
Fig. 5 and provided with a central opening 51 to receive 
the well tubing i6, an opening or mouth 52, spaced there 
from, to align with the lower opening of the tubular hous 
ing 25, preferably two spaced-apart screw-threaded 
sockets 53 to receive the screw threaded portions of the 
screws 32, and a relatively large liquid-receiving port 54 
which is preferably arcuate as in Fig. 5 to receive the 
oil bled from the ports 35. Means 55 to detachably se 
cure the gas anchor D to the well tubing 16 may com 
prise, by way of example, an upwardly-extending arcuate 
collar portion 56 in facing engagement with a portion of 
the tubing 5 and having a screw-threaded opening to 
receive the Screw-threaded shank of a set screw 57 for 
employment as in Fig. 4. At the lower end portion of 
the coupling body 50, the latter is interiorly screw 
threaded for screw-threaded coupling to the upper end 
of the tubular member 45. 

Extending through the coupling body 50 is a gas-liquid 
mixture passageway 58 with its upper end opening to the 
mouth 52 and its lower end opening to the mouth 59. 
These mouths and passageway are relatively large since 
I have discovered that if there is a great pressure drop 
which occurs when flow of the gas-oil mixture is dis 
charged from restricted nozzles or the like, there is a 
highly undesirable evolution of gas. By way of example 
the mouths 52 and 59 may have a length, compared to the 
inner diameter of the casing 15 as substantially 1:6 and a 
width as substantially 1:8. 

Packer means carried by the coupling body 50 may 
consist of a plurality (as three) of rings 60, as of rubber, 
which may be separated by metallic spaced rings 61 and 
a metallic lock nut 62 employed, in conjunction with 
exterior screw threads 63 of the coupling body, to cause 
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A. 
the assembly to bear against a shoulder 64 of the coupling 
body. The rings bear at their outer peripheries against 
the inner face of the casing 15 and provide a seal between 
a first zone in the casing occupied by the separated liquid 
accumulator means 21 and second and third Zones, being 
the Zone where the separated gas discharges and the Zone 
where the separated liquid discharges and drops to the 
liquid-receiving port 54. The lowermost of the rings 
provides a baffle or stop, whereby the upwardly-flowing 
gas-liquid mixture is diverted into the mouth 59. 

Figs. 7, 8 and 8A illustrate an assembly which differs 
from that of Figs. 1 to 6 inclusive only in that a pump 65, 
which may be a conventional plunger pump, is positioned 
above the gas anchor D in a well A, and a suction pipe 
66 is disposed in the tubular member 45 of the liquid 
accumulator means 21 and in communication with the 
well tubing 16. Preferably, there is no change in the 
gas and liquid separating means 20, liquid accumulator 
means 2 and coupling means 22 and like reference 
characters are employed for like parts in all the views. 
Whether the pump is disposed above the gas anchor or 

within a portion of it, the operation of the gas anchor is 
the same. The gas-liquid mixture will flow upwardly in 
the space between the inner face of the casing 15 and 
outer face of the tubular member 45 and enter the wide 
mouth 59 with little restriction, flow upwardly through 
the passageway 58 and mouth 52 and into the spiral 
passageway 29. The spiral path of the gas-liquid mix 
ture will provide centrifugal action to cause the heavier 
liquid (as oil) to migrate toward the outer wall 26 of the 
tubular housing 25 and the gas to be left behind (adja 
cent the inner wall 27). As the separated liquid reaches 
the ports 35 it will bleed therefrom, its spiral momentum 
will be braked and it will descend by gravity to the 
chamber within the accumulator tubular member 45, 
flowing through the opening 54 in its descent. Here it 
will provide a reserve of liquid to supply the pump as 
stated. The separated gas will continue its spiral flow 
and emerge from the tubular upper end 33 of the gas and 
liquid separating means 20. 

Various changes may be made to the form of the in 
vention herein shown and described without departing 
from the spirit of the invention or scope of the following 
claims. 
What is claimed is: 
1. A gas anchor including centrifuging means for cen 

trifugal separation of an upwardly-flowing gas-liquid mix 
ture, said means including an elongated vertically-extend 
ing tubular housing of spiral formation provided with a 
gas-liquid mixture receiving port at its lower end, a sepa 
rated gas discharge way at its upper end, a plurality of 
Spaced-apart separated liquid discharge ports at only the 
lower end portion of said housing, and a hooded baffle 
disposed outwardly and facing each of said separated liq 
uid discharge ports, each baffle having a closed upper por 
tion and an open lower portion; separated liquid accumu 
lator means including a reservoir, in communication with 
each separated liquid discharge port and disposed below 
said centrifuging means; and coupling means, connecting 
Said housing and reservoir. 

2. A gas anchor according to claim 1 characterized in 
that each baffle has side walls joining said closed upper 
portion with one of said side walls gradually merging into 
the Wall of said housing and the other of said side walls 
merging abruptly into said wall of said housing. 

3. A gas anchor according to claim 1 characterized in 
that said other of said side walls joins said wall of said 
housing at a location spaced from the mouth of the sepa 
rated liquid discharge port associated therewith, whereby 
a pocket is formed at one side portion of said baffle to 
retard Swirling of the separated liquid discharged from 
said liquid discharge port. 

4. A gas anchor including centrifuging means for cen 
trifugal separation of a flowing gas-liquid mixture, said 
means including an elongated tubular housing of spiral 
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formation provided with a gas-liquid mixture receiving 
port, a separated gas discharge way and a separated liquid 
discharge way; separated liquid accumulator means in 
cluding a reservoir in communication with the last-named 
way; and coupling means for supporting and connecting 
Said centrifuging means and accumulator means, said 
coupling means having a coupling body with a relatively 
wide and long gas-liquid mixture receiving port and a 
gas and liquid mixture passageway in communication with 
the first-named gas-liquid mixture receiving port. 

5. In combination with conventional well tubing, a gas 
anchor including centrifuging means for centrifugal sepa 
ration of a flowing gas-liquid mixture, said means includ 
ing an elongated tubular housing of spiral formation ex 
tending about a portion of said well tubing and provided 
with spaced-apart facing vertical walls substantially paral 
leling the longitudinal axis of said well tubing, a sepa 
rated liquid discharge way in the facing vertical wall most 
remote from said axis, the other of said facing vertical 
walls being in face-to-face contact with said portion of 
Said well tubing, a separated gas discharge way at one 
end of said housing and a gas-liquid mixture receiving port 
at the other end of said housing; separated liquid accumu 
lator means, including a reservoir in communication with 
the separated liquid discharge way; and Support means 
between said centrifuging means and accumulator means 
for supporting and connecting said housing and reservoir. 

6. In combination with well casing, a gas anchor within 
said well casing, said gas anchor including centrifuging 
means for centrifugal separation of a flowing gas-liquid 
mixture from within said well casing, said means includ 
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6 
ing an elongated tubular housing of spiral formation pro 
vided with a gas-liquid mixture receiving port open to a 
first Zone in the interior of said casing, a separated gas 
discharge way open to a second zone in the interior of 
Said casing, and a separated liquid discharge way open to a 
third Zone in the interior of said casing; separated liquid 
accumulator means, including a reservoir in communica 
tion with the last named way and third zone; and coupling 
connecting means for Supporting and connecting said cen 
trifuging means and accumulator means, including a 
coupling body provided with a passageway from said first 
Zone to the interior of Said housing, and also being pro 
vided with packer means extending to said casing for pack 
ing off said first Zone from said second and third zones. 

7. The combination according to claim 6 characterized 
in that the mouth of Said passageway opening to said first 
Zone is disposed closely adjacent said packer means, 
whereby said packer means provides a baffle to direct a 
gas-liquid mixture into the last-named mouth. 
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