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[57] ABSTRACT 

A ?oat operated separator valve attached at the bot 
tom of an oil-gas well including a delivery pipe with 
ports therein, a valve sleeve slidable on the pipe with 
openings therethrough which when the valve is open 
alignvwith the ports in the pipe, the sleeve being posi 
tioneid inside and connected to a cylindrical ?oat with 

' its top open for receipt of ?uid. The ports and open 
- ings being in alignment to provide a passage up the de 
livery pipe when the ?oat is full of ?uid, but as the 
?uid in the ?oat drains the ?oat lifts due to buoyancy, 
thereby closing off the passage; 

8 Claims, 3 Drawing Figures 
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LIQUID GAS SEPARATOR 

BACKGROUND OF THE INVENTION 

The usage of bottom hole separators has been instru 
mental in increasing the production of some types of 
wells for several years. While they primarily have been 
used in oil producing wells to conserve the reservoir gas 
energy (U.S. Pat. No. 2,905,246), they are also used in 
gas wells. Even in a gas well ?uids will seep into the bot~ 
tom of the bore hole, buildingup a static head. If the 
liquid is permitted to accumulate to too great a depth, 
it can seal off the gas ?ow from the producing forma 
tion and stop any production in the well. These and 
similar problems can be solved by the use of a device 
which separates the gas from the'liquid at the bottom 
of the well and assists in removing the liquid from the 
well by a conventional rod pump or gas lift. 

SUMMARY OF THE INVENTION 

_ The separator of the present invention is connected 
to the end of a section of delivery pipe, which is held 
in the tubing string by a conventional pack-off. Liquid 
collecting the separator flows up the delivery pipe 
through the pack-off and from there is raised to the sur 
face by conventional means. 
The separator includes’a section of pipe having a 

closed end with entry ports approximate its closed end. 
The sliding portion of the separator comprises a hollow 
cylindrical ?oat having an open top with a closed bot 
tom. Attached to the closed bottom of the ?oat is a 
valve sleeve having circumferentially spaced openings 
therein. Slidably received in the valve sleeve is the pre 
viously mentioned section of pipe with the ports 
therein. When the ?oat is empty of fluid, the-buoyancy 
of the outside ?uid causes it to raise so that the ports 
in the delivery pipe are blocked by the valve sleeve. 
When sufficient ?uid spills over the top and ?lls the 
?oat member, it will sink to a position aligning the 
openings in the valve sleeve with the ports in the deliv 
ery'pipe, thereby allowing the ?uid within the ?oat to 
flow up the delivery tube due to the pressure differen 
tial. When the level of ?uid in the ?oat drops suffi 
ciently low, the ?oat will be buoyed upwards, shutting 
off the ?ow. v - 

It is therefore the principal object of the present in 
vention to provide a separating device which may be 
introduced, located, and retrieved, from the well using 
standard wire line equipment. ' 

It is a further object of the present invention to pro 
vide a liquid gas separator which may be raised or low 
ered independently of the other equipment positioned 
in the well bore. . ~ 

Another object of the present invention is to provide 
a liquid gas separator which is of maximum simplicity 
and?minirnum si-ze‘. ‘l .v 
Further objects ofthe invention will be in part appar 

ent and in part pointed out speci?cally hereinafter in 
connection with the description of the drawing which 
follows and in which: I 
FIG. 1 is a partial longitudinal section of a conven 

tional well utilizing the present invention with portions 
of the well broken away to conserve space; 
FIG. 2 isa longitudinal section of the separator to an 

enlarged scale with portions of its length broken away 
to conserve space; and ' - ' ' 
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2 
FIG. 3- is a partial section taken along lines 3 — 3 of 

FIG. 2. 
Referring to the drawings and more speci?cally to 

FIGS. 1 and 2, the liquid gas separator of the present 
invention is generally identi?ed by reference numeral 
10. A conventional well casing 12 is shown extending 
down to a producing formation 114». Located inside the 
casing I2 is a string of tubing 16 with a conventional 
pack-off I8 (symbolically shown) placed therein. Con 
nected to the pack-off I8 and extending therethrough 
is a section of delivery pipe 20 which supports the sepa 
rator tool 30. While not shown in the drawings, some 
conventional well known form of fluid pump means 
‘such as a rod pump or gas lift is placed in thetubing 16 
immediately above the pack-off 18. 
The liquid gas separator It), as seen in FIG. 2, com 

prises a cylindrical float 21 with a top opening 22 and 
an enclosed bottom 23.. Concentrically located within 
the ?oat 21 and attached to the bottom 23 is a sleeve 
member 24 which functions as the moving member of 
the valve. Threadably attached to delivery‘ pipe 20 is a 
short section of delivery pipe 25 with a conical guide 
shoe 26 located at the bottom end thereof and a collar 
portion 2'7 located at the upper end thereof. The last 
mentioned collar 27 and guide shoe 26 function as stop 
limit means for the slidable sleeve member 24. Located 
in the delivery pipe 25 are four ports 30 circumferen 
tially located around the tube. These ports can best be 
seen in FIG. 3. Located in the sleeve member 24 are 
eight openings 32 all of which are joined by a circum 
ferential groove 34 located on the inside of sleeve 24. 
When sleeve 24 is in its lower most position, as viewed 
in FIG. 2, the openings 32 are in alignment with the 
ports 30, opening a passage into the center of delivery 
pipe 25. The purpose for groove 34 is to provide an 
open passage between ports 30 and openings 32,- re 
gardless of their relative angular positions. Located in 
the tubing string 16 just below the pack-off 18 is a vent 
19 which allows the ?uid to enter the bottom of the 
tubing 16. 1 ‘ 

OPERATION 
The gas and oil flowing out of a producing formation 
M will ?ow up the well casing 12 caused by the reser 
voir pressure. The gas ?ows between the casing 12 and 
the tubing 16, as indicated by arrows 450, while'the ?u~ 
ids generally pass up the tubing, indicated by arrows 
42. The separator 10 is placed in the tubing 16 at such 
a point to maintain the ?uid level A at a point where 
best production is possible from‘the well. The separator 
10 is placed in the well by positioning the pack-off 1b 
with standard wire line equipment. In the case where a 
rod pump will be utilized to raise the ?uid oncesepa 
rated to the surface, the separator 10 and its pack-off 
18 may be attached directly to the bottom of the rod 
pump (not shown in the drawing). } - 

In viewing FIG. 11, the liquid level‘ A has built up to 
a sufficient height around ?oat 21 to raise the?oat to 
its closed position, blocking flow into delivery pipe 20. 
When the level of liquid A reaches asuf?cient height 
to spill over the top of the ?oat 21, as seen in FIG. 2, 
the ?oat will ?ll up with ?uid. When a sufficient 
amount of ?uid has entered the ?oat so as to overcome 
its buoyancy, the ?oat will sink to its FIG. 2 position, 
opening the ports 30 in the pipe 25 through the open~ 
ings 32 in the sleeve 24. Since the interior of delivery 
pipe 25 is connected to the top side of pack-off l8. 



3,791,444 
3 

which is at zero pressure, the liquid will ?ow through 
the Openings and ports up‘ the delivery pipe 25 and 20 
to a point above pack-off 18 where it is lifted to the sur~ 
face by any sort of conventional rod pumping or gas lift 
valve. When a suf?cient quantity of liquid has been 
drained from the float, the buoyancy of the ?oat will 
again lift the openings 32 out of alignment with ports 
30, thus prohibiting the flow of any gas into the tubing. 
When a sufficient quantity of liquid has again accumu 
lated in the well bore, spilling over the top of ?oat 21, 
the separator will again open the passage in the interior 
of the float and allow the process to be repeated. While 
the fluid entering the bottom of casing 12 is mixed'with 
a large amount of free gas surging up the casing, the 
?uid, which over?ows the float is allowed to settle in the 
bottom of the ?oat where the gas is separated there 
from. 

In any particular well the liquid may be oil or brine, 
or a combination of both at varying temperatures and 
vpressures. Almost always the liquid, whatever its na 
ture, will contain a certain amount of solids. While a 
relatively large particle may be carried upward in the 
casing to the top of the ?oat, due to the agitation and 

_ surging caused by the gas, when that particle ‘enters the 
relative stable condition within the float, it will settle 
out at the bottom of the ?oat without obstructing the 
openings 32. Due to the existence of connecting groove 
34 on the inside of sleeve 24, the sleeve or float 21 can 
rotate on tube 25 without blocking the passage be 
tween ports 30 and openings 32. 
The chemical nature of both the gas liquid will vary 

widely with the different locations, but it is to be'ex 
pected that some degree of corrosion potential will be 
present in every location. It is impossible therefore, to 
specify any particular alloy as optimum for all loca 
tions. For many wells, stainless steel will be adequate, 
but for other wells more exotic alloys such as “Monel 
K” will be required. The number and size of the ports 
30 and openings 32, of course, can be varied in number 
and size'for various types of wells without departing 
from the scope of the invention. 
Having described the invention with suf?cient clarity 

to enable those familiar with the art to construct and 
use it, I claim: . - 

1. A device for separating oil and gas accumulated 
in a producing well attached to the bottom of a pack 
off placed in the tubing, the separator comprises: 
a delivery pipe with a closed lower end extending 
down through the pack-off, the lower portion of 
the delivery pipe having ports therein; 

a slidable valve sleeve member surrounding the deliv 
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4 
ery tube and its ports, the sleeve having a plurality 

' of openings therein, all of which are joined by a cir 
cumferential groove on the inside of the sleeve; 

stop means limiting the downward movement of the 
sleeve at a point where the ports and openings are 
in alignment providing an open passage into the de 
livery tube; and 

float means having an open top surrounding the 
sleeve and attached ‘thereto, whereby as sufficient 
?uid over?ows the open top, the ?oat means sinks, 
aligning the ports and openings allowing the ?uid 
in the ?oat to pass up through the delivery pipe 
until sufficient ?uid is removed to raise the float. 

2. A device for separating oil and gas as set forth in 
claim 1, wherein the ports in the delivery tube are cir 
cumferentially spaced so as to be in communication 
with the circumferential groove when the sleeve is in its 
downward position. 

3. A device for separating oil and gas as set forth in 
claim 1, wherein the sleeve member is attached to the 
bottom of the float means with the openings being 
spaced upward therefrom whereby fluid carried sedi 
ment entering the ?oat means will settle to the bottom 
of the ?oat rather than flow through the openings. 

4. A device for separating oil and gas as set forth in 
claim 1, wherein the ?oat-means definesa ?uid cham— 
her with the sleeve member contained therein. 

5. A device for separating oil and gas as set forth in 
claim 1, wherein the ports in the delivery tube are cir 
cumferentially and quandrantally spaced so as to be in 
communication with the circumferential groove when 
the sleeve is in its downward position, and ?oat means 
surrounding the sleeve and attached thereto with an 
open top, whereby as ?uid over?ows the top, the ?oat 
means sinks to the downward position, aligning the 
ports and openings, allowing the fluid in the ?oat to 
pass up through the delivery tube. 

6. A device for separating oil and gas as set forth in 
claim 1, wherein the stop means is a conical guide shoe 
closing the lower end of the delivery tube. 

7. A device for separating’oil and gas as set forth in 
claim 1, wherein the ?oat means is a cylindrical cham 
ber with its bottom connected concentrically with the 
bottom of the sleeve member. 

8. A device for separating [oil and gas as set forth in 
claim 1, wherein the stop means also limits the upward 
movement of the sleeve member in a position blocking 
the ports in the delivery tube. ' 

* I =1‘ * * * 


