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The present invention is directed to a subsurface blow 
out preventer. More particularly, the invention has to do 
with a blowout preventer adapted to be arranged in a 
tubing string and located in a well below the normal 
level from which operations are conducted. In its more 
specific aspects, the invention has to do with a subsurface 
blowout preventer which will operate automatically to 
close off the tubing and the annulus between the tubing 
and the casing. 
The present invention may be briefly described as a 

subsurface blowout preventer which is adapted to be 
connected in a tubing string in a well casing arranged in 
a wel drilled from the earth's Surface. The blowout 
preventer of the present invention comprises a first tubular 
mandrel adapted to form part of and to be connected into 
a tubing string. The first mandrel has a second mandrel 
slidably mounted thereon or carried coaxially which is 
normally biased to a first position. The mandrels define 
a pressure chamber therebetween which is supplied with 
fluid pressure through a conduit which is adapted to ex 
tend to a source of pressure at the earth's surface. 
The first mandrel is provided with spaced apart ports 

and adapted to be arranged within the first mandrel be 
tween the spaced apart ports is a closure means such as 
a retrievable or removable tubing plug which has a longi 
tudinal passageway therein in which is arranged a valve 
which will permit fluid to be pumped down the tubing but 
which will resist passage of fluid upwardly through the 
longitudinal passageway. 
The second or slidable mandrel is provided with longi 

tudinal passageways for fluidly communicating fluid from 
below the plug to above the plug in the tubing. Mounted 
on the slidable mandrel is an expansible cup-type packer 
member which is adapted to be expanded into position by 
movement of a tapered member, the tapered member 
being adapted to move upwardly on application of pres 
sure Supplied through a longitudinal passageway in the 
slidable mandrel which communicates with the interior 
of the tubing through the lower of the spaced apart ports. 
The second mandrel is normally biased to a first position 
by a biasing means and the tapered member is also 
normally biased to a first position by a biasing means, 
both biasing means being arranged on the first mandrel 
and between the first and second mandrels. 
The present invention will be further illustrated by 

reference to the drawing in which: 
Fig. 1 is a sectional view of the upper portion of the 

device of the present invention; and 
Fig. 2 is a sectional view of the lower portion of the 

device shown in Fig. 1. 
Referring now to the drawing, numeral 1 designates a 

well casing arranged in a well bore drilled in the earth's 
surface. A tubing string 12 is arranged in the casing 1. 
and has attached thereto, by tubing coupling 13, a man 
drel 14. The lower end of the maindrel 4 is connected 
by tubing coupling 15 to the lower portion 6 of the tubing 
string 2. The mandrel 14 is provided with spaced apart 
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2. 
ports 17 and 18 for fiuid communication through the 
passageway P in the mandrel 14 and the tubing 22. The 
mandrei 14 has an outwardly extending shoulder 19, a 
landing seat 20, and an upwardly extending annular cup 
shaped member 21. 

Adapted to be arranged in the mandrel 14 and seating in 
the seating member 20 is a retrievable or removable plug 
22 which has a longitudinal passageway 23 therethrough 
which enlarges in the lower portion thereof to form a 
valve chamber 24 provided with a spherical valve member 
25 biased by a biasing means 26 against a valve seat 27. 
The upper end of the retrievable plug 22 has a fishing neck 
28 for retrieving the plug 22 from the tubing when desired. 
Mounted coaxially in sliding relationship to the mandrel 

14 is a slidable or movable mandrel 29 which forms a 
pressure chamber 30 with the exterior surface of the 
mandrel 14. Arranged between the outwardly extending 
shoulder 19 of the mandrel 14 and the inwardly extending 
shoulder 31 of the mandrel 29 is a biasing means 32, such 
as a helical coil spring, which normally biases the man 
drel 29 to a first position as shown in the drawing. A 
recess 14 in mandrel 29 provides a chamber 33 with the 
mandrel 14 which is in fluid communication with port 17. 
The space 33 fluidly communicates with ports 18 by 
means of a multiplicity or plurality of passageways 34. 
Connected to the mandrel 29 by an annular member 35 

is a cup-type packer 36 which is suitably constructed of 
deformable material, such as synthetic or natural rubber. 
In operative engagement with the cup packer 36 is an ex 
pander member 37 which has a tapered or conical surface 
38 which is embraced by the lower end of the packer 36. 
The expander member 37 has its lower end 39 arranged 
within the annular cup-shaped member 21. 
The tapered or expander member 37 has a plurality of 

longitudinally extending passageways 40 extending there 
through into a chamber 4 in the cup-shaped member 22. 
Arranged within the longtiudinal passageways 40 are 
tubular members 42 which are attached to conduits or 
passageways 43 in the mandrel 29 and communicate with 
a chamber 44 defined by the mandrel 29 and the mandrel 
14. The upper end 45 of the expander member 37 and 
the lower end of the mandrel 29 has a biasing means, such 
as a helical coil spring 46, arranged therebetween which 
normally biases the expander member 37 into a first posi 
tion as shown in the drawing. 
The slidable or movable mandrel 29 is provided with 

Sealing members 47, Sealing members 49 and sealing mem 
bers 51 to provide a pressure-type seal for the mandrel 
14. The mandrel 14 has sealing members 53 which pro 
vide a Seal with the mandrel 29. A seal is provided 
between the cup-shaped member 21 and the lower end 
39 of the expander member 37 by sealing members 55 and 56. 

The tubular members 42 which are slidably arranged 
in the passageway 40 are each provided with annular seal 
ing rings 59 to provide a pressure-type seal with the walls of passageway 40. 

Pressure is supplied to the pressure chamber 30 by a 
conduit 60 which is adapted to extend to the earth's sur 
face and which is connected to the mandrel 29 by a 
threaded connection 61 and to a passageway 62 which 
communicates with the chamber 30. Conduit 60 may be 
provided with sealed slip joint 60a to compensate for 
travel of mandrel 49. Passageways 63 and 64 allow pres 
Sure to be bled off from chamber 41 through annular 
Space 65 and Space 66 through which tubes 42 extend and 
which contains the spring 46. 

In the figures of the drawing the blowout preventer is 
shown as an integral part of the tubing string and in an 
inoperative position. In this position the passageways 34 
serve to maintain fluid communication between the ports 
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17 and 8 and allow fluid passage from below the closure 
member or plug 22 through the ports 8, passageways 
34 into chamber 33 and through ports i7 back into pas 
Sageway P. 
When it is desired to conduct operations down the pas 

sageway P without removing the plug 22, fluid may be 
flowed downwardly therethrough by pumping fluid down 
the passageway P and unseating the valve member 25 
from the Seat 27 by the pressure overcoming the spring 
24. 

In the operations of the Subsurface blowout preventer, 
the desired pressure is applied to the pressure chamber 
39 through the conduit 69 to move the mandrel 29 up 
wardly relative to the mandrel 4 and to compress the 
spring 32. In this position of the Inandrel 29 the ports 
18 are opposite and adjacent the passageway 34 and pas 
sage of fluid is possible to the chamber 33 and thence 
upwardly through the ports it into the passageway P. 
The spring member or biasing means 46 is normally ex 
tended to retain the expander member 37 in its lowermost 
position to permit the packer 36 to remain in an unex 
panded condition so that communication may be obtain 
able, if desired, through the tubing-casing annulus A. 
When pressure is reduced in the chamber 30, either by 

mishap to surface facilities or deliberately by manipula 
tion, the spring or biasing means 32 expands against the 
shoulder 19 of the finandrel 4 to nove the mandrel 29 
downwardly relative to the mandrel 4. This downward 
movement rearranges the porting system so that flow 
through the ports 8 of the mandrel 4 is isolated from 
the passageways 34 by the intermediate of the seals 5. 
and flow is then directed into the alternate flow passage 
43. Downward movement of the mandrel 29 causes initial 
expansion of the packer 35 on the conical surface 38 of 
the packer expander meinber 37 and positions the tubular 
members 42 from the flow passages 43 such that the pres 
sure relief ports 63 are isolated between the packing rings 
59 on the tubing 42. Flow from the well is thus intro 
duced through the ports 8 of the mandrel 4 into the 
passageways 43 and into the chamber 4 through the 
passageway 4). This pressure works against the lower 
end 39 of the packer expander member 37 as a piston 
and moves the member 37 slidably upwardly to expand 
the packer member 36 into sealing engagement with the 
interior walls of the casing 21. This provides an effective 
seal in the tubing-casing annuus A and prevents uncom 
trolled flow inside the tubing. 

If it is desired to pump into the well bore beneath the 
subsurface blowout preventer, this may be accomplished 
by pumping down through the passageway 23 unseating 
the valve 25 from the seat 27. 
The subsurface blowout preventer is restored to normal 

production arrangement by exerting pressure through the 
tubing or conduit 6 to the chamber 38. The piston ac 
tion of the mandrel 29 causes same to move upwardly with 
respect to the mandrel 4 compressing the spring 32. In 
this upward movement, the tubular members 42 follow 
the mandrel 29 and uncover the pressure relief ports 63 
permitting release of the pressure entrapped in the cham 
ber 42 of the cup-shaped member 23. The flow path of 
pressure released from the chamber 45 is into the passage 
way 43 through port 63 and thence through annular 
space 65 into the annular space 66 and then into the an 
nulus A through the ports 64. 
As pressure is released from the chamber 4, the spring 

member 46 extends to its normal position and returns the 
packer expander member 37 to its lowermost position al 
lowing the packer 36 to retract for re-establishment of 
communications through the tubing-casing annulus A. 
Upward movement of the mandrel 29 with respect to the 
inner mandrel 4 restores the porting system so that again 
the flow passages 34 are opposite and adjacent the ports 
18 of the mandrel 4 and normal production is estab 
lished as has been described heretofore. 
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22 may be removed by engagement with a wire line fishing 
tool. 

It will be seen from the foregoing description taken 
with the drawing that an automatically operating SubSur 
face blowout preventer has been provided. It will be fur 
ther seen that the pressure below the device serves to 
maintain a seal with the packer 36 and thus effectively 
serves to control itself. 

in the foregoing description and in the claims where 
the term "earth's surface' is used, this is meant to include 
sea ieve! or where operations are conducted from marine 
locations and especially offshore operations where it is 
desirable and necessary to control wells, such as oil and 
gas wells, by means located below the mud and/or water 
level. 
The nature and objects of the present invention having 

been connpletely described and illustrated, what I wish to 
claim as new and useful and to be secured by Letters 
Patent is: 

1. A blowout preventer for cased and tubed wells 
adapted to seal the annulus between said casing and said 
tubing comprising a first tubular mandrel connected in 
said tubing and having an outwardly extending shoulder, 
a second mandrel slidably arranged on said first mandre 
and movable between first and second positions and being 
formed to provide an internally recessed portion, said 
shoulder being positioned in said recessed portion and 
sealingly engaging said second mandrel to provide a 
pressure chamber on one side of said shoulder, a con 
duit fiuidly interconnecting said pressure chamber and a 
source of fluid pressure, biasing means arranged in said 
recessed portion on the other side of said shoulder adapted 
to urge said second mandrel to said second position, an 
expander member arranged on said first mandrel and 
having a tapered packer engaging surface, and an expan 
sible packer member secured to said second mandrel 
and engaging with said tapered surface adapted to close 
off said tubing-casing annulus upon movement of said 
second mandrel from said first to said second position. 

2. A blowout preventer for cased and tubed wells 
adapted to seal the annulus between said casing and said 
tubing comprising a tubular mandrel connected in said 
tubing and having an outwardly extending shoulder ar 
ranged thereon intermediate its length, fluid pressure mov 
able means slidably arranged on said mandrel and mov 
able between first and second positions, biasing means 
arranged on said mandrel adapted to urge said fluid pres 
sure movable means to said second position, means con 
nected to said fluid pressure movable means fluidly com 
municating said fluid pressure movable means and a source 
of fluid pressure for supplying fluid pressure to said fluid 
pressure movable means to move said fluid pressure mov 
able means against the urging of said biasing means, an 
expanded member arranged on said mandrei and having 
a tapered packer engaging surface, and an expansible 
packer member secured to said fluid pressure movable 
means and engaging with said tapered surface adapted 
to close off said tubing-casing annulus when said fluid 
pressure movable means moves from said first to said 
second position. 

3. A blowout preventer for cased and tubed wells 
adapted to seal the annulus between said casing and tub 
ing and to close off fluid flow through said casing com 
prising a first tubular mandrel connected in said tubing 
and having an outwardly extending shoulder and a land 
ing nipple arranged thereon intermediate its length, a 
second mandrel slidably arranged on said first mandrel 
and movable between first and second positions and pro 
vided with an internally recessed portion, said shoulder 
being positioned in said recessed portion and sealingly 
engaging said second mandrel to provide a pressure 
chamber on one side of said shoulder, a conduit fluidly 
inter-connecting said pressure chamber and a source of 

If a full-opening tubing is desired, the retrievable plug 75 fluid pressure, biasing means arranged in Said recessed 
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portion of the other side of said shoulder adapted to urge 
said second mandrel to said second position, an expander 
member arranged on said first mandrel and having a 
tapered packer engaging surface, an expansible packer 
member secured to said second mandrel and engaging 
with said tapered surface adapted to close off said tubing 
casing annulus when said second mandrel moves from 
said first to said second position and removable closure 
means arranged on said landing nipple adapted to close 
off fluid flowing upwardly through said tubing. 

4. A blowout preventer for cased and tubed Wells 
adapted to seal the annulus between said casing and tubing 
and to close off fluid flow through said tubing comprising 
a tubular mandrel connected in said tubing and having 
an outwardly extending shoulder and a landing nipple ar 
ranged thereon intermediate its length, fluid pressure 
movable means slidably arranged on said mandrel and 
movable between first and second positions, biasing means 
arranged on said mandrel adapted to urge said fluid pres 
sure movable means to said second position, fluid conduct 
ing means connected to said fluid pressure movable 
means fluidly communicating said fluid pressure movable 
means and a source of fluid pressure for supplying fluid 
pressure to said fluid pressure movable means to move 
said fluid pressure movable means against the urging of 
said biasing means, an expander member arranged on said 
mandrel and having a tapered surface, an expansible 
packer member secured to said fluid pressure movable 
means and engaging with said tapered surface adapted 
to close off said tubing-casing annulus when said fluid 
pressure movable means is in said second position, and 
removable closure means arranged on said landing nipple 
adapted to close off fluid flowing upwardly through said tubing. 

5. A blowout preventer for cased and tubed wells 
adapted to seal the annulus between said casing and said 
tubing comprising a first tubular mandrel connected in 
said tubing and having an annular cup-shaped member, 
an outwardly extending shoulder and vertically spaced 
apart ports arranged thereon intermediate its length; a 
second mandrel slidably arranged on said first mandrel and 
movable between first and second positions and provided 
with an internally recessed portion, a first passageway 
and a second passageway, said shoulder being positioned 
in said recessed portion and sealingly engaging said sec 
ond mandrel to provide a first pressure chamber on one 
side of said shoulder; a first conduit fluidly communicat 
ing said first pressure chamber and a source of fluid pres 
sure; first biasing means arranged in said recessed portion 
on the other side of said shoulder adapted to urge said 
second mandrel to said second position; a movable ex 
pander member movable between first and second posi 
tions arranged in said cup-shaped member and having 
a tapered packer engaging surface, a third passageway 
and a fourth passageway, said fourth passageway fluidly 
communicating with said third passageway intermediate 
its ends and also fluidly communicating with said an 
nulus, said expander member sealingly engaging said cup 
shaped member to provide a second pressure chamber in 
said cup-shaped member; a second conduit open at both 
ends connected to said second mandrel and extending 
into said third passageway in said expander member 
fluidly communicating said second passageway and said 
second pressure chamber; said second and fourth passage 
ways being in fluid communication through said second 
conduit when said second mandrel is in said first posi 
tion; packing rings on said second conduit for sealing 
off between said third passageway wall and said second 
conduit adapted to seal off fluid communication between 
said fourth passageway and said third passageway below 
said fourth passageway when said second mandrel is in 
said second position; an expansible packer member se 
cured to said second mandrel and engaging with said 
tapered surface adapted to close off said tubing-casing 
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6 
annulus, said first passageway fluidly communicating said 
spaced apart ports when said second mandrel is in said 
first position, said second passageway fluidly communicat 
ing one of said spaced apart ports and said second pres 
sure chamber when said second mandrel is in said second 
position; and second biasing means positioned between 
said second mandrel and said expander member adapted 
to urge said expander member to said first position. 

6. A blowout preventer for cased and tubed Wells 
adapted to seal the annulus between said casing and said 
tubing comprising a tubular mandrel connected in said 
tubing and having an annular cup-shaped member, an 
outwardly extending shoulder and vertically Spaced apart 
ports arranged thereon intermediate its length; fluid pres 
sure movable means slidably arranged on said mandrel 
and movable between first and second positions; first bias 
ing means arranged on said mandrel adapted to urge said 
fluid pressure movable means to said second position; 
fluid conducting means connected to said fluid pressure 
movable means fluidly communicating said fluid pressure 
movable means and a source of fluid pressure for supply 
ing fluid pressure to said fluid pressure movable means 
to move said fluid pressure movable means against the 
urging of said first biasing means; an expander member 
movable between first and second positions and arranged 
in said cup-shaped member and having a tapered packer 
engaging surface, a third passageway and a fourth pas 
sageway, said fourth passageway fluidly communicating 
with said third passageway intermediate its ends and also 
fluidly communicating with said annulus, said expander 
member sealingly engaging said cup-shaped member to 
provide a pressure chamber in said cup-shaped member, 
a conduit open at both ends connected to said fluid pres 
sure movable means and extending into said third passage 
way fluidly communicating said second passageway and 
said pressure chamber, said second and fourth passageway 
being in fluid communication through said conduit when 
said fluid pressure movable means is in said first position; 
packing rings on said conduit for sealing off between said 
third passageway wall and said conduit adapted to seal of 
fiuid communication between said fourth passageway and 
said third passageway below said fourth passageway when 
said fluid pressure movable means is in said second posi 
tion; and an expansible packer member secured to said 
fluid pressure movable means and engaging with said 
tapered surface adapted to close off said tubing-casing 
annulus, said first passageway fluidly communicating said 
Spaced apart ports when said fluid pressure movable 
means is in said first position, said second passageway 
fluidly communicating one of said spaced apart ports and 
said conduit when said fluid pressure movable means is 
in said second position; and second biasing means posi 
tioned between said fluid pressure movable means and 
said eXpander member adapted to urge said expander 
member to said first position. 

7. A blowout preventer for cased and tubed wells 
adapted to seal the annulus between said casing and said 
tubing comprising a tubular mandrel connected in said 
tubing and having a annular cup-shaped member and 
vertically spaced apart ports arranged thereon intermedi 
ate its length; first fluid pressure movable means slidably 
arranged on said mandrel movable between first and 
Second positions; first biasing means arranged on said 
mandrel adapted to urge said first fluid pressure movable 
means to said second position; fluid conducting means 
connected to said first fluid pressure movable means 
fluidly communicating said fluid pressure movable means 
and a Source of fluid pressure for supplying fluid pressure 
to said first fluid pressure movable means to move said 
rst fluid pressure movable means against the urging of 

said first biasing means; a second fluid pressure movable 
means having first and second positions arranged in said 
cup-shaped member, said second fluid pressure movable 
means being provided with a tapered packer engaging 
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surface, a third passageway and a fourth passageway, said 
fourth passageway fluidly communicating with said third 
passageway intermediate its ends and also fluidly com 
municating with said annulus; means interconnecting said 
first and second fluid pressure movable means fluidly 
communicating said second passageway and said second 
fluid pressure movable means, said interconnecting means 
being provided with sealing means adapted to seal off be 
tween said third passageway wall and said interconnecting 
means to seal off fluid communication between said fourth 
passageway and said third passageway below said fourth 
passageway when said first fluid pressure movable means 
is in said second position, and an expansible packer mem 
ber Secured to said first fluid pressure movable means 
and engaging with said tapered surface adapted to close 
off said tubing-casing annulus, said first passageway fluidly 
communicating said spaced apart ports when said first 
fluid pressure movable means is in said first position, said 
second passageway fluidly communicating one of said 
Spaced apart ports and said second fluid pressure movable 
means when said first pressure movable means is in said 
Second position. 

8. A blowout preventer for cased and tubed wells 
adapted to Seal the annulus between said casing and 
tubing and to close off fluid flow through said casing 
comrising a first tubular mandrel connected in said tub 
ing and having an annular cup-shaped member, an out 
Wardly extending shoulder, vertically spaced apart ports, 
and a landing nipple arranged thereon intermediate its 
length; a second mandrel slidably arranged on said first 
mandrel and movable between first and second positions 
and provided with an internally recessed portion, a first 
passageway and a Second passageway, said shoulder be 
ing positioned in Said recessed portion and sealingly en 
gaging Said second mandrei to provide a first pressure 
chamber on one side of said shoulder; a first conduit 
fluidly communicating said first pressure chamber and 
a Source of fluid pressure; first biasing means arranged 
in said recessed portion on the other side of said shoul 
der adapted to urge said second mandrel to said second 
position; a movable expander member movable between 
first and second positions arranged in said cup-shaped 
ember and having a tapered packer engaging surface, 

a third passageway and a fourth passageway, said fourth 
passageway fluidly communicating with said third pas 
sageway intermediate its ends and also fluidly communi 
cating with said annulus, said expander member sealing 
ly engaging said cup-shaped member to provide a sec 
ond pressure chamber in said cup-shaped member; a 
Second conduit open at both ends connected to said Sec 
ond mandrel and extending into said third passageway 
in said expander nember fluidly communicating said sec 
ond passageway and said second pressure chamber; said 
second and fourth passageways being in fluid communica 
tion through said second conduit when said second man 
drel is in said first position; packing rings on said sec 
ond conduit for sealing off between said third passage 
way wall and said second conduit adapted to seal off fluid 
communication between said fourth passageway and said 
third passageway below said fourth passageway when 
said second mandrel is in said second position; an ex 
pansible packer member secured to said second mandrel 
and engaging with said tapered surface adapted to close 
off said tubing-casing annulus, said first passageway 
fluidly communicating said spaced apart ports when said 
second mandre! is in said first position, said second pas 
sageway fluidly communicating one of said spaced apart 
ports and said second pressure chamber when said sec 
ond mandrel is in said second position; second biasing 
means positioned between said second mandrel and said 
expander member adapted to urge said expander men 
ber to said first position and removable closure means 
arranged on said landing nipple adapted to close off fluid 
flowing upwardly through said tubing. 
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9. A blowout preventer for cased and tubed wells 

adapted to seal the annulus between said casing and 
tubing and to close off fluid flow through said tubing 
comprising a tubular mandrel connected in said tubing 
and having an annular cup-shaped member, an outwards 
ly extending shoulder, vertically spaged apart ports and 
a landing nipple arranged thereon intermediate its length; 
fluid pressure movable means slidably arranged on said 
mandrel and movable between first and second positions; 
first biasing means arranged on said mandrel adapted 
to urge said fluid pressure moyable means to said second 
position; fluid conducting means connected to said fluid 
pressure movable means fluidly communicating said fluid 
pressure movable means and a source of fiuid pressure 
for supplying fluid pressure to said fluid pressure nov 
able means to move said fluid pressure movable means 
against the urging of said first biasing means; an ex 
pander member movable between first and Second posi 
tions arranged in said cup-shaped member and having a 
tapered packer engaging Surface, a third passageway and 
a fourth passageway, said fourth passageway fluidly 
communicating with said third passageway intermediate 
its ends and also fluidly communicating with said an 
nulus, said expander member sealingly engaging said 
cup-shaped member to provide a pressure chamber in 
said cup-shaped member; a conduit open at both ends 
connected to said fluid pressure movable means and ext 
tending into said third passageway fluidly communicating 
said second passageway and said pressure chamber; Said 
second and fourth passageway being in fluid communica 
tion through said conduit when said fluid pressure mov 
able means is in said first position; packing rings on said 
conduit for sealing off between said third passageway 
wall and said conduit adapted to seal off fluid communica 
tion between said fourth passageway and said third pas 
sageway below said fourth passageway when said fluid 
pressure movable means is in said second position; and 
an expansible packer member secured to said fluid pres 
sure movable means and engaging with said tapered 
Surface adapted to close off said tubing-casing annulus, 
said first passageway fluidly communicating said spaced 
apart ports when said fluid pressure movable means is 
in said first position, said second passageway fluidly corn 
municating one of said Spaced-apart ports and said con 
duit when said fiuid pressure movable means is in said 
Second position; second biasing means positioned be 
tween said fluid pressure movable means and said ex 
pander member adapted to urge said expander member 
to said first position and removable closure means ar 
ranged on said landing nipple adapted to close off fluid 
flowing upwardly through said tubing. 

10. A blowout preventer for cased and tubed wells 
adapted to seal the annulus between said casing and tub 
ing and to close off fluid flow through said tubing com 
prising a tubular mandrei connected to said tubing and 
having an annular cup-shaped member, vertically spaced 
apart ports and a landing nipple arranged thereon inter 
mediate its length; first fluid pressure movable means 
slidably arranged on said mandrel movable between first 
and Second positions; first biasing means arranged on 
said mandrel adapted to urge said first fluid pressure 
movable means to said second position; fluid conducting 
means connected to said first fluid pressure movable 
means fluidly communicating said fluid pressure movable 
means and a source of fluid pressure for supplying fluid 
pressure to said first fluid pressure movable means to 
move said first fluid pressure movable means against the 
urging of said first biasing means; a second fluid pressure 
movable means having first and second positions arranged 
in said cup-shaped member, said second fluid pressure 
movable means being provided with a tapered packer 
engaging Surface, a third passageway and a fourth pas 
sageway, said fourth passageway fluidly communicating 
with said third passageway intermediate its ends and also 
fluidly communicating with said annulus; means inter 
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connecting said first and second fluid pressure movable 
means fluidly communicating said second passageway 
and said second fluid pressure movable means, said inter 
connecting means being provided with sealing means 
adapted to seal off between said third passageway wall 
and said interconnecting means to seal off fluid commu 
nication between said fourth and said third passageways 
below said fourth passageway when said first fluid pres 
Sure movable means is in said second position, an expan 
sible packer member secured to said first fluid pressure 
movable means and engaging with said tapered surface 
adapted to close off said tubing-casing annulus, said first 
passageway fluidly communicating said spaced apart ports 

10 

10 
when said first fluid pressure movable means is in said 
first position, said second passageway fluidly communi 
cating one of said spaced-apart ports and said second 
fluid pressure movable means when said first pressure 
movable means is in said second position and removable 
closure means arranged on said landing nipple adapted 
to close of fluid flowing upwardly through said tubing. 
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