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12 Claims. (CI. 166-118) 

The present invention is directed to a retrievable back 
pressure regulator. 
directed to a throttling-type subsurface back pressure 
regulator which is adapted to be arranged in a tubing 
string. In its more specific aspects, the invention is di 
rected to a device useful in conducting subsurface opera 
tions and in maintaining pressure in a well tubing. 
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More particularly, the invention is 
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The present invention may be briefly described as a 
retrievabie throttling-type subsurface back pressure regu 
lar which is adapted to be arranged in sealing relation 
ship in a well tubing string. The back pressure regu 
lator comprises a tubular body member having a cy 
lindrical bore and provided with vertically spaced apart 
first and second ports fluidly communicating the bore with 
the exterior surface of the body member. A packing 
ineans is arranged on the exterior surface of the body 
member for packing off between the interior of the tubing 
and the body member and a seating or supporting means 
is arranged on the exterior surface of the body member 
for supporting or seating the body member in the tubing. 

Spaced apart first and second sealing means are ar 
ranged within the bore and a slidably mounted body 
member is arranged in sealing relationship to the first 
and second sealing means within the bore, the body 
member having first and second differential surface areas 
and is provided also with first and second longitudinal 
passageways. A third sealing means is carried by the 
slidable body member in sealing relationship to the bore. 
A biasing means, such as a helical coil spring, normally 
urges the slidable body member in first port sealing rela 
tionship with the tubular body member. An adjustable 
valve member is arranged within the cylindrical bore 
and fluidly communicates the cylindrical bore with the 
second port. The first longitudinal passageway normally 
communicates the space between the first and second 
sealing means with the first differential surface area and 
the second longitudinal passageway normally communi 
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19, closes in the tubing and casing and valves 20, Such 
as usually found on Christmas tree installations, are also 
provided. The tubing has connected thereto a lubricator 
21 of the conventional design provided with valves. 22. 

Connected to the tubing 16 and to one of the valves 
20 by a conduit 23 is a pump 24 which imposes fluid 
pressure on the tubing. 
A device in accordance with theh present invention 

generally indicated by the numeral 30 is arranged in the 
lower end of the tubing 16 and supported thereon in a 
landing nipple 25, the back pressure regulator valve 30 
being seated in the landing nipple 25 by means of latch 
ing dogs 26 on the exterior surface of the valve 30. An 
illustration of a landing nipple suitable in the practice 
of the present invention may be found in Fig. 49, page 
4000, vol. 2, 20th edition, Composite Catalog of Oil Field 
and Pipeline Equipment, 1954-55. 
The annulus A between the tubing 16 and the casing 

14 is sealed off by a packer 10, a description of which 
may be found at page 4819. of Vol. 2 of the Composite 
Catalog supra, • · · 

Referring now, to Fig. 2, the back pressure regulator 30 
is described in more detail and comprises a body men 
ber 31 defining with its interior surface a cylindrical 
bore 32. The upper end of the body member 31 has 
a fishing neck 33 for engagement with a fishing tool 
carried on a wire line. Arranged on the exterior sur 
face of the body member 31 below the latching dogs 26 
is a suitable packer or sealing means 34 for sealing be 
tween the interior of the tubing 16 and the exterior 
of the body member 31. The packing or sealing means 
may be either above or below the latching dogs 26 but 
must be above the ports 35. Spaced below the packing 
means 34 is a first port 35 which communicates the cy 
lindrical bore 32 with the interior of the tubing 16 and 
spaced apart from the first port 35 is a second port 36 
which also communicates the cylindrical bore 32 with 
the tubing. 
The cylindrical bore 32 has a restricted portion 37 of 

smaller cross-sectional area than the upper portion of the 
cylindrical bore 32. Arranged within the smaller por 
tion 37 of the cylindrical bore 32 are spaced apart pack 
ing means 38 and 39 which enclose a space “S” in the 
portion 37 of the cylindrical bore 32. Slidably arranged 
within the cylindrical bore 32 and the portion 37 thereof 
is a slidable plug 40 which carries a packing means 41 
on its upper end in Sealing relationship with the upper 
portion of the cylindrical bore 32. The lower end 42 
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cates the first port with the second differential surface 
31 &&lu - 

The present invention will be further described and 
illustrated by reference to the drawing in which: 

Fig. 1 shows the arrangement of the apparatus of 
the present invention in a tubing string; and 

Fig. 2 is a detail in partial section of the apparatus of 
the present invention. , , 

Referring now to the drawing in which similar nu 
merals will be employed to designate identical parts and 
particularly to Fig. 1, numeral 11 designates a well bore 
drilled from earth's surface 12 to penetrate at least an 
cil productive interval 13. In this instance production 
may be obtained from one of a plurality of intervals, 
zones, strata, horizons or formations below interval 13. 
The well bore 11 has a casing string 14 arranged therein 
which is cemented in place with primary cement 15. 
Also arranged in the casing 14 is a tubing string 16 
formed of a plurality of sections 17 which are coupled 
together by a pipe connecting means 18. 
A well head or Christmas tree arrangement, such as 
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of the slidable plug 40 is of reduced cross-sectional area 
and is sealingly arranged for sealing engagement with 
the sealing means 38 and 39. 

Extending longitudinally the greater length of the 
slidable plug 40 is a first longitudinal passageway 43 
which communicates a surface area 44 with the space S 
through an opening 45. Communicating a surface area 
46 of the lower end 42 of the slidable plug 40 with the 
port 35 is a second longitudinal passageway 47 which 
has an opening 48 normally positioned above sealing 
means 38. The lower end of the passageway 47 is always 
below the packing means 39. 

Normally urging the slidable plug 40 in sealing relation 
ship with the first port 35 is a biasing means, such as a 
helical coil spring 62, which bears against the surface 
46 and is confined by an adjustable annular plate mem 
ber 63 which is threadably engaged with the body member 
by mating threads 49. 
The annular plate member 63 has an orifice 50 which 

defines a conical seating surface for the adjustable valve 

70 
member 51 which is arranged threadably in a plate 52 
which serves to close the lower portion 37 of the cylin 
drical bore 32. It will be seen that the plate 52 is thread 
ably engaged by mating threads 53 with the body member 



3 
31 and it will be further seen that the adjustable valve 
member 51 is provided with a hexagonal nut 54 for ad 
justment thereof either to open the orifice 50 or to 
throttle same. 
The apparatus of the present invention is suitably used 

in maintaining a pressure on a tubing string at a predeter 
mined point but is quite useful in injecting sealing com 
pound and the like for use in sealing leaking pipe connec 
tions, such as 18. 

In this operation, which will be described in more detail 
hereinafter, a thread sealing compound may be used 
which may be composed of 10% of equal amounts of 
100 to 140 mesh silica, 140 to 200 mesh silica, and 200 
plus mesh silica and 90% of a lubricating oil base or 
grease. Further thread sealing materials may suitably 
be used, such as compounds of finely divided particles dis 
persed in a lubricating base or grease. Descriptions of 
suitable lubricating bases are found in U. S. Patents 
2,205,990, Nelson et al., 2,065,248, Smith and in Ab 
stract 165,377, entitled "Thread Lubricant," 662, O. G. 
4, page 1188. 

In the use of the device of the present invention differ 
ent types of thread sealing compounds may be used for 
different types of leakages; for example, one sealing com 
pound may seal certain types of leaks while other types 
will seal larger or smaller type holes in the tubing string. 
For example, two different types of thread sealing com 
pounds with different average particle sizes in the lubricat 
ing vehicle may be used together or separately. 

Prior to the introduction of a thread sealing compound, 
the device of the present invention is employed to retain 
the fluid contents of the tubing under pressure and pres 
sure relief from the tubing is directed through the device 
of the back pressure regulator 30. In other words, the 
back pressure regulator contains the contents of the 
tubing as surface pumping with pump 24 effects the in 
ternal pressure increase. Thereafter a sealing compound, 
such as a body 60, is introduced into the tubing. 

In practicing the present invention, a body of a thread 
sealing compound, such as indicated by the numeral 60, 
is lubricated into the tubing through the lubricator 21. 
Before introducing the body 60 of the thread sealing 
compound of the type mentioned, a plug 27 provided with 
sealing members 28 and a fishing neck 29 may be intro 
duced into the lubricator and into the tubing. After the 
body of sealing material 60 has been lubricated into the 
tubing after the plug 27, it is confined by a second plug 
27 of a similar type. As the sealing compound is in 
jected into the tubing, pressure is imposed through pump 
24 and the sealing compound is pumped downwardly as 
a slug between the plugs 27, leaving depositions in ex 
isting crevices and apertures as the compression of the 
tubing contents is accomplished. When the tubing pres 
sure has increased to a predetermined magnitude, acting 
on the upper surface 44 of the reciprocating or slidable 
plug 40, the device opens to permit passage from the 
tubing of some of its contents to release the pressure. 
As the pressure increases beneath the plug through the 
longitudinal passageways in the plug 40, the plug recipro 
cates in the opposite direction to close and thereafter the 
throttling-type continuous movement of the plug 40 main 
tains the internal pressure of the tubing at its predeter 
mined magnitude. At this condition of maximum pres 
sure, a second slug or body 61 of the sealing compound is 
injected into the tubing 16 through lubricator 21 or 
through well head or Christmas tree connections, the 
body 61 being confined between plugs 27 of the nature 
described supra. Both body members 60 and 61 are then 
moved simultaneously through the tubing squeezing the 
sealing compound into existing leaks at a constant pres 
sure which is maintained by the pressure regulator. In 
other words, the pressure regulator allows the build up 
of pressure in the well tubing and the maintenance of the 
pressure. 
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4. 
The body member 31 is suitably run into the tubing 

through the lubricator on a wire line, not shown, attached 
to the fishing neck 33 and landed in the landing nipple 25 
with the latching dogs 26 in engagement with the landing 
nipple 25. 

In operation, the plug 40 is held in its normal position, 
as shown, in the drawing, by the helical coil spring 62 of 
predetermined tension. Thus in this position, the packing 
means 41 isolates the port or ports 35 from the tubing 
contents above the regulator 30 by virtue of the packer 34 
on the exterior of the body member 31. The force of the 
spring 62 determines the operating pressure in the tubing 
16 and, of course this force is adjustable by a mechanical 
manipulation of the annular plate member 63 relative to 
the body member 31. As pressure is increased on the dif 
ferential surface 44 to overcome the force of the spring 
62, the plug 40 is caused to move downwardly establishing 
communication between the ports 35 and the contents of 
the tubing above the plug 40. This causes the port 45 
and the longitudinal passageway 43 to move from the 
space S between the packing means 38 and 39 into the 
lower portion 37 of the cylindrical bore 32 between the 
packing means 39 and the plate 63. The port 48 of the 
longitudinal passageway 47 is then moved into the area 
or space S between the packing members 38 and 39 and 
pressure from the tubing 16 which is admitted through the 
port 35 down between the body member 31 and the tub 
ing into the lower well bore is thus directed to the pas 
sageway 43 into the lower portion. 37 of the cylindrical 
bore 32 between the sealing means 39 and the plate 63. 
This increase of pressure then acts on the surface 46 which 
is less in area than the surface 44 and in conjunction with 
the energy of the compressed spring 62 will cause a re 
versal of movement of the plug 40 or a reciprocation 
thereof to its normal position; thus the assembly is pre 
pared for another cycle operation as described. The port 
48 of passageway 47 permits pressure in the lower portion 
of the bore 37 below the packing means 39 to escape 
through the ports 35 into the lower well bore. The rate 
of pressure buildup on surface 46, which determines the 
rate of cycling action, may be governed by manipulation 
of the adjustable valve member 51 which controls the es 
cape of pressure through alternate lower port 36. 
The maintenance of a predetermined pressure in the 

tubing as described in the next paragraph is obtained by 
the series of movement of plug 40 to effect opening and 
closing of the ports 35. The rate of operational cycling 
may be regulated by positioning of the screw-type adjust 
ment valve 51 to establish a desired orifice in the port 
50 in annular plate member 63. Pressure from below the 
packing means 39 escapes through the orifice or port 50 
into the zone Z between the annular plate 63 and the clo 
Sure plate 52 and this pressure is then bled through port 
36 into the lower well bore. This escape of pressure deter 
mines the rate of pressure increase on the area 46 to cause 
reciprocation upwardly of the plug 40 to complete the 
cycle as described. 
The present invention is of considerable use in conduct 

ing operations, such as described in sealing leaking threads, 
couplings and other holes or orifices in tubings. The pres 
Sure setting and position of the device 30 may be selected 
for individual wells and is based on the bottomhole pres 
sure, the gradient of the contents of the tubing and the 
annulus of the well, and the rated working pressures of the 
well equipment. As an example, in a well of a depth of 
8000 feet and having a bottom hole pressure of approxi 
mately 3800 pounds per square inch is may be desirable 
to set the regulator 30 at a level of approximately 7800 
feet. Experience has indicated that the landing nipple 
ordinarily available near the bottom of the tubing string 
is a convenient location for which the other factors may 
be adjusted and the landing nipple is thus ordinarily uti 
lized where available. The pressure maintained on the 
well may be substantially in excess of normal well pres 
sure and suitably in the range from about 3000 to 7500 
pounds per square inch; a suitable pressure for wells ex 
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tending to about 16,000 feet may be in the range from 
5000 to 15,000 pounds per square inch. The lower range: 
of pressures is dependent on working pressure of well head 
equipment. The upper range may be those exemplified 
plus approximately one pound per foot of well depth. 
The amount of thread sealing material used for a 

10,000 foot well may comprise about 1000 feet of the 
thread sealing material in a tubing of either 2' or 2%" in 
diameter. As a minimum, the body of thread sealing ma 
terial should occupy approximately 50 feet of the tubing 
bore and, as a maximum, approximately 10% of the length 
of the complete string of tubing and such an amount that 
the hyrostatic pressure is less than the well pressure if 
the body is to be removed by flowing it from the well. In 
short, the body or plug of thread sealing compound oc 
cupies only a small percentage of the total length of the 
tubing through which it is passed in intimate contact 
with the tubing walls at a pressure substantially in excess 
of the natural pressure of the well. 

After the well has been treated by passing the thread 
Sealing compound either as a separate body or as a plu 
rality of bodies substantially through the length of the 
tubing, the back pressure regulator 30 and the plugs 27 
may be retrieved from the tubing 18 by engagement with 
a fishing tool carried on a wire line and thereafter produc 
tion from the well may be renewed. 
The present invention is very useful in conducting such 

Operations in that it remains in a closed position until 
a predetermined internal pressure is built up in the tubing 
resulting from pumping from the surface which applies 
a hydrostatic head to compress the contents of the tubing. 
When the predetermined pressure is obtained, the device 
opens a Sufficient amount to allow passage from the 
tubing of the contents of the tubing at a rate such that 
the pressure inside the tubing will be maintained at a 
Substantially constant figure. If the pumping rate is 
decreased, the device closes off with a minimum of 
hysteresis to maintain the predetermined pressure within 
the tubing. 

While numerical values have been given in the ex 
amples, it is to be understood that these values are illus 
trative only, and are not given by way of limitation. 
The nature and objects of the present invention having 

been completely described and illustrated, what I wish 
to claim as new and useful and to secure by Letters 
Patent, is: 

1. A retrievable back pressure regulator adapted to be 
arranged sealingly in a well tubing string which comprises, 
in combination, a tubular body member having a cylin 
drical bore and provided with vertically spaced apart 
upper and lower ports fluidly communicating the bore 
With the exterior surface of the body member, spaced 
apart first and Second sealing means arranged within 
Said bore between said ports, a slidable body member 
arranged in Sealing relationship to said first and second 
Sealing means within said bore having first and second 
longitudinal passageways, said first and second sealing 
means isolating a space around the slidable body member, 
third sealing means carried by said slidable body member 
in Sealing relationship to said bore, biasing means nor 
inally urging said slidable body member, and said third 
Sealing means in Sealing relationship with said tubular 
body member to seal off the upper portion of the bore 
above the upper port, and an adjustable valve member 
arranged within said cylindrical bore having an orifice 
fluidly communicating the lower portion of the cylindrical 
bore With said lower port, said slidable body member 
being slidable downwardly to seal off the lower portion 
of the bore below the upper port on exertion of pressure 
on the upper end of the slidable body member sufficient 
to exceed the force of the biasing means, said first longi 
tudinal passageway normally communicating the space 
between said first and second sealing means with the 
upper end of the slidable body member and said second 
longitudinal passageway normally communicating said 
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6 
upper-port with the lower end of the slidable body 
member. . . . . . . . . . . . . . . . . . - 

2. A retrievable back pressure regulator adapted to 
be arranged in a well tubing string which comprises, in 
combination, a tubular body member having a cylindrical 
bore and provided with vertically spaced apart upper and 
lower ports fluidly communicating the bore with the ex 
terior surface of the body member, a packing means and 
a seating means arranged on the exterior surface of said 
body member vertically spaced above said first port, 
spaced apart upper and second sealing means arranged 
Within said bore between said ports, a slidable body mem 
ber arranged in sealing relationship to said first and sec 
ond sealing means within said bore having first and second 
differential surface areas and provided with first and 
second longitudinal passageways, said first and second 
Sealing means isolating a space around the slidable body 
member, third sealing means carried by said slidable 
body member in sealing relationship to said bore, biasing 
means normally urging said slidable body member and 
said third sealing means in sealing relationship with said 
tubular body member to seal off the upper portion of 
the bore above the upper port, and an adjustable valve 
member arranged within said cylindrical bore having an 
orifice fluidly communicating the iower portion of the 
cylindrical bore with said lower port, said slidable body 
member being slidable downwardly to seal off the lower 
portion of the bore below the upper port on exertion of 
pressure on the upper end of the slidable body member 
sufficient to exceed the force of the biasing means, said 
first longitudinal passageway normally communicating the 
space between said first and second sealing means with the 
first differential surface area and said second longitudinal 
passageway normally communicating said upper port with 
the second differential surface area. 

3. A retrievable back pressure regulator adapted to be 
arranged in a well tubing string which comprises, in com 
bination, a tubular body member having a cylindrical 
bore and provided with vertically spaced apart upper and 
lower ports fluidly communicating the bore with the ex 
terior surface of the body member, a packing means 
and a seating means arranged on the exterior surface of 
said body member vertically spaced above said upper 
port, Spaced apart first and second sealing means ar 
ranged within said bore between said ports, a slidable 
body member arranged in sealing relationship to said first 
and second Sealing means within said bore having first 
and Second differential surface areas and provided with 
first and Second longitudinal passageways, said first and 
second Sealing means isolating a space around the slidable 
body member, third sealing means carried by said slidable 
body member in sealing relationship to said bore and 
vertically spaced above said first and second sealing 
means, biasing means normally urging said slidable body 
Thember and said third sealing means in sealing relation 
ship with said tubular body member to seal off the upper 
portion of the bore above the upper port, means closing 
the lower end of said cylindrical bore, and an adjustable 
valve member arranged within said cylindrical bore hav 
ing an orifice fluidly communicating the lower portion 
of the cylindrical bore with said lower port, said slidable 
body member being slidable downwardly to seal off the 
lower portion of the bore below the upper port on exer 
tion of pressure on the upper end of the slidable body 
member sufficient to exceed the force of the biasing 
means, said first longitudinal passageway normally com 
municating the space between said first and second seal 
ing means with the first differential surface area and said 
Second longitudinal passageway normally communicating 
Said upper port with the second differential surface area. 

4. A retrievable back pressure regulator adapted to be 
arranged Sealingly in a well tubing string which comprises, 
in combination, a tubular body member having a cylin 
drical bore and provided with vertically spaced apart 
upper...and lower ports fluidly communicating the bore 

75 With the exterior surface of the body member, spaced. - 
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apart first and second sealing means arranged within 
said bore between said ports, a slidable body member 
arranged in sealing relationship to said first and second 
sealing means within said bore having first and second 
differential surface areas and provided with first and 
second longitudinal passageways, said first and second 
Sealing means isolating a space around the slidable body 
member, third sealing means carried by said slidable body 
member in sealing relationship to said bore, biasing means 
normally urging said slidable body member and said 
third sealing means in sealing relationship with said 
tubular body member to seal off the upper portion of 
the bore above the upper port, means for adjusting ten 
sion of said biasing means, means closing the lower end 
of said cylindrical bore, and an adjustable valve member 
arranged within said cylindrical bore having an orifice 
fluidly communicating the lower portion of the cylin 
drical bore with said lower port, said slidable body mem 
ber being slidable downwardly to seal off the lower por 
tion of the bore below the upper port on exertion of 
pressure on the upper end of the slidable body member 
sufficient to exceed the force of the biasing means, said 
first longitudinal passageway normally communicating 
the space between said first and second sealing means 
with the first differential surface area and said second 
longitudinal passageway normally communicating said 
upper port with the second differential surface area. 

5. A retrievable back pressure regulator adapted to be 
arranged in a well tubing string which comprises, in 
combination, a tubular body member having a cylin 
drical bore and provided with vertically spaced apart 
upper and lower ports fluidly communicating the bore 
with the exterior surface of the body member, a packing 
means and a seating means arranged on the exterior sur 
face of said body member vertically spaced above said 
upper port, spaced apart first and second sealing means 
arranged within said bore between said ports, a slidable 
body member arranged in sealing relationship to said 
first and second Sealing means within said bore having 
first and second differential surface areas and provided 
with first and second longitudinal passageways, said first 
and second sealing means isolating a space around the 
slidable body member, third sealing means carried by 
said slidable body member in sealing relationship to said 
hore, biasing means normally urging said slidable body 
member and said third sealing means in sealing relation 
ship with said tubular body member to seal off the upper 
portion of the bore above the upper port, means for 
adjusting tension of said biasing means, means closing 
the lower end of said cylindrical bore, and an adjustable 
valve member arranged within said cylindrical bore hav 
iig an orifice fluidly communicating the lower portion 
of the cylindrical bore with said lower port, said slidable 
body member being slidable downwardly to seal off the 
lower portion of the bore below the upper port on exer 
tion of pressure on the upper end of the slidable body 
member sufficient to exceed the force of the biasing 
means, said first longitudinal passageway normally com 
municating the space between said first and second seal 
ing means with the first differential surface area and said 
second longitudinal passageway normally communicating 
said upper port with the second differential surface area. 

6. A back pressure regulator adapted to be arranged 
in a well turbing String which comprises, in combination, 
a tubular body members having a cylindrical bore and 
provided with vertically spaced apart upper and lower 
ports fluidly communicating the bore with the exterior 
Surface of the body member, a packing means and a 
supporting means arranged on the exterior surface of 
said body member vertically spaced above said upper 
port, spaced apart first and second sealing means arranged 
within said bore between said ports, a slidable body mem 
ber arranged in sealing relationship to said first and second 
sealing means within said bore having first and second 
differential surface areas and provided with first and 
second longitudinal passageways, said first and second 
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8 
sealing means isolating a space around the slidable body 
member, third sealing means carried by said slidable body 
member in sealing relationship to said bore, biasing 
means normally urging said slidable body member and 
said third sealing means in sealing relationship with said 
tubular body member to seal of the upper portion of the 
bore above the upper port, means for adjusting tension 
of said biasing means, means closing the lower end of 
said cylindrical bore, an adjustable valve member ar 
ranged within said cylindrical bore having an orifice fluid 
iy communicating the lower portion of the cylindrical 
bore with said lower port, said slidable body member 
being slidable downwardly to seal off the lower portion 
of the bore below the upper port on exertion of pressure 
on the upper end of the slidable body member sufficient 
to exceed the force of the biasing means, said first longi 
tudinal passageway normally communicating the space 
between said first and second sealing means with the first 
differential surface area and said second longitudinal 
passageway normally communicating said upper port with 
the second differential surface area, and means for re 
trieving said back pressure regulator from the well tubing 
string. - 

7. A retrievable back pressure regulator adapted to be 
arranged sealingly in a well tubing string which comprises, 
in combination, a tubular body member having a cylin 
drical bore and provided with vertically spaced apart 
upper and lower ports fluidly communicating the bore 
with the exterior surface of the body member, spaced 
apart first and second sealing means arranged within 
said bore between said ports, a slidable body member 
arranged in sealing relationship to said first and second 
sealing means within said bore having first and second 
differential surface areas and provided with first and 
Second longitudinal passageways, said first and second 
Sealing means isolating a space around the slidable body 
member, third sealing means carried by said slidable 
body member in sealing relationship to said bore, means 
normally urging said slidable body member and said third 
Sealing means in sealing relationship with said tubular body 
member to seal off the upper portion of the bore above 
the upper port, and an adjustable means arranged with 
in said cylindrical bore having an orifice fluidly com 
municating the lower portion of the cylindrical bore with 
Said lower port, said slidable body member being slidable. 
downwardly to seal off the lower portion of the bore 
below the upper port on exertion of pressure on the upper 
end of the slidable body member sufficient to exceed the 
force of the biasing means, said first longitudinal passage 
way normally communicating the space between said 
first and second sealing means with the first differential 
Surface area and said second longitudinal passageway nor 
mally communicating said upper port with the second 
differential surface area. 

8. A retrievable back pressure regulator adapted to be 
arranged sealingly in a well tubing string which com 
prises, in combination, a tubular body member having a 
cylindrical bore and provided with upper and lower ports 
fluidly communicating the bore with the exterior surface 
of the body member, a slidable body member arranged 
within said bore, first sealing means within said bore for 
isolating a space around said slidable body member be 
tween said body members and second sealing means with 
in said bore cooperating with said slidable body member 
for Sealing off the upper portion of the bore above the 
upper port when the slidable body member is in a first 
position and for sealing off the lower portion of the bore 
below the upper port when the slidable body member is 
in a Second position, and means urging said slidable body 
nember into the first position, said slidable body mem 
ber being moved into the second position by sufficient 
fluid pressure acting on said slidable body member to 
exceed the force of the urging means, said slidable body 
member being provided with separate passageways one of 
which normally communicates the said space with the 
bore of the tubular member above the upper end of the 
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slidable body member and the other of said passageways 11. A back pressure regulator in accordance with claim 
normally communicates the lower port with the upper 8 in which the urging means is a spring. 
port when the slidable body member is in ts first position. 12. A back pressure regulator in accordance with 

9. A back pressure regulator in accordance with claim claim 8 which is provided with means for retrieving same 
8 in which the second sealing means is carried by the 5 from the well tubing string. 
body member above the first sealing means. References Cited in the file of this patent 10. A back pressure regulator in accordance with claim 
8 provided with an adjustable valve member having an UNITED STATES PATENTS 
orifice fluidly communicating the lower portion of the 1,769,240 Smith ------------------ July 1, 1930 
bore with the lower port. ' 2,246,811 Otis ------------------ June 24, 1941 


