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l 1 PP ° ’ ABSTRACT 

Accidental blow out of producing oil or gas wells is 
prevented by means of a storm choke which shuts'off 
?ow of the produced ?uid automatically in response 903, NN7 63 1 332 2.07 11 , 3 S NR4 6 .2 6 “2 l u , amR R m4 4 "2 2 "n a N6 6 "6 6 "l l u. mmh “NC . .r “"8 "ac "us .I.. "f. Clo .Cd S.Ld l 

U h F .lill. 218 555 [ll to an increasing of pressure within the casing of the 
well. Shut down of production through the tubing 
string thus occurs quickly and automatically if either 
the casing, tubing, or wellhead equipment fails above 
the choke or if the packer below- the choke fails. 
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AUTOMATIC SHUT-IN OF DOWN HOLE WELL 
PRODUCTION 

BACKGROUND OF THE INVENTION 
Currently available storm chokes for producing oil or 

gas wells are activated either by response to production 
line pressure, pressure differential across the installed 
choke, or by a separate hydraulic line whereby the well 
is shut in upon detecting excessive pressures by moni 
toring at the surface. Shut in procedures which depend 
upon changes in production line pressure or differential 
pressure across the choke have failed to perform prop 
erly because of the inability to predict a production line 
pressure which constituted an emergency ‘condition. 
Because of a restricted oil flow at a failed surface loca 
tion for example, the pressure at the storm choke was 
not low enough to activate the choke. Use of down hole 
chokes which can be hydraulically activated from the 
surface has generally been avoided since the expense 
for such an installation is relatively high. 

_ SUMMARY OF THE INVENTION 

This invention pertains to blow out prevention in 
deep production wells and more particularly pertains to 
storm chokes installed in deep wells which have a cas 
ing which extends below the surface, a string of produc 
tion tubing within the casing, and a sealed annulus be 
tween the casing and tubing which extends from the 
surface to a deeper location within the well. 

In accordance with the present invention there is in 
stalled within the well a storm choke‘which comprises 
a movable valve disc located within the tubing, the disc 
being activated by an elevation of pressure within the 
annular space between the well casing and tubing, and 
a valve seat located within the tubing which is adapted 
to receive the valve disc when it is activated. Upon 
mating of the valve disc with the seat, the ?ow of ?uid 
through the production tubing is obstructed, thus pre 
venting run-away conditions at thesurface should the 
tubing rupture or the packer between tubing and easing 
fail below the location of the choke. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 represents an embodiment of the invention 
wherein the valve disc of the choke is moved upwardly 
into the valve seat by means of a collapsable bellows. 

FIG. 2 is a departure from the apparatus shown in 
FIG. 1 only in the sense that the activating mechanism 
for seating the valve disc is located downstream of the 
seat rather than upstream, and 
FIG. 3 shows use of a piston for seating the valve disc 

instead of a bellows. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

In FIG. 1, a well casing 1 extends downwardly from 
the surface represented at 2 toward at producing forma 
tion, not‘shown. A string of production tubing repre 
sented at 3 extends through the casing to the producing 
formation, and produced ?uids are removed therefrom 
at a location above the surface. Far below the surface, 
a packing 4 is placed between the tubing and the casing 
of the well, thus permitting controlled production 
through the tubing string. A seal 5 is also placed across 
the tubing and the casing toward the top thereof and 
thus creating a sealed annular space 6 between the tub 
ing and casing. 
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2. 
At a location above the packing 4, the storm choke 

resides .within tubing 3. The choke comprises a valve 
seat 7 axially disposed within tubing 3 and adapted to 
receive the disc 8 of the valve upon upward movement 
thereof. A valve stem 9 is attached to the'valve disc and 
extends into a pressurizable chamber 10 through a stem 
guide and seal represented at 1 l. A pressurizing port 12 
extends through the wall of the tubing 3 and communi 
cates with the annular space 6. As illustrated in FIG. 1, 
a collapsable bellows 13 is attached to the valve stem 
9, so that upon increase of pressure in annular space 6, 
the pressure is transmitted through port 12 to chamber 
10, thus causing collapse of bellows 13 and a conse 
quent insertion of valve disc 8 into seat 7 by means of 
the thrust exerted on the valve stem by the bellows. 
Upon mating of the valve disc and seat in this manner, 
upward flow of ?uid through the tubing 3 is stopped. It 
will be understood that the valve disc 8 can be moved 
against the seat 7 merely by pressure against the stem 
9 alone, but it will also be appreciated that thrust of the 
stem by this pressure can be greatly multiplied by use 
of a bellows, piston, etc. 
The pressure within the annular space 6 can be main 

tained relatively low by use of a gas to fill the void, and 
the bellows 13 can be preset for collapse at a higher 
pressure in the event that pressure in the annulus is sub 
stantially increased by invasion of a foreign fluid, e.g. 
sea water which results from casing failure on an off 
shore well, or oil or gas in the'event of packing failure 
or tubing failure above the packing. 
FIG. 2 shows a storm choke like that illustrated in 

FIG. 1 except that the pressurizing chamber 10 is 10- ' 
cated above the valve seat 7 rather than below it, 
whereupon collapse of the bellows 13 the valve disc 8 
is pulled rather than pushed against the seat. 
FIG. 3 illustrates use of a piston instead ofa bellows 

as a pressure multiplier for augmenting thrust upon the 
valve stem. In the illustrated case chamber 10 is a cylin 
der and the piston 14 is tightly ?tted therein but is 
adapted to move upward upon pressurizing the cylin 
der. A spring 15 is?tted within the chamber 10 and 
prevents the disc 8 from being pushed upwards against 
the seat 7 during normal operation, ‘i.e. the disc is only 
moved upward and mated with the seat in the event of 
abnormal pressure presented to the bottom of the pis 
ton through pressurizing port 12. 
As in FIG. 2, the cylinder-piston arrangement of FIG. 

3 can also be turned upside down and located above 
the valve seat 7, in which case the spring 15 can either 
be dispensed with or else retained for the purpose of 
maintaining the valve always open until reaching a pre 
set pressure as determined by the tension of the spring. 

The present invention has been explained with refer 
ence to particular apparatus elements and arrange 
ments thereof, but it will be understood that other em 
bodiments will become apparent which are within the 
spirit and scope of the invention defined in the follow 
ing claims. v 
What is claimed is: _ 
1. In a producing well having a casing which extends 

below the surface, a string of production tubing within 
the casing, and an elongated annular space between the 
casing and tubing which has a seal member at each end 
and which extends from the upper end of the well to a 
deeper location therein, the improvement of an auto 
matically activated storm choke which comprises: 
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a. a movable valve disc located within said tubing 
which is activated by an elevation of pressure 
within said annular space, and 

b. a valve seat located within said tubing, said seat 
being adapted to receive the disc of the valve upon 
pressure activation of the valve and to obstruct the 
?ow of fluid through said tubing when the valve 
disc and seat are mated. 

2. Apparatus as in claim 1 in which said valve com 
prises ’ I 

a. a pressurizable chamber having a pressurizing port 
which extends through the wall of the tubing and 
communicates with the annular space between the 
tubing and casing, and 

b. a valve stem attached to the valve disc and which 
extends into said chamber, said stem and disc being 
movable by thrust applied to the stem from within 
the chamber by elevation of pressure therein. 

3. Apparatus as in claim 2 wherein the valve seat and 
valve disc are axially aligned with repect to said tubing. 

4. Apparatus as in claim 2 and further comprising a 
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4 
pressure responsive thrust multiplier located within 
said chamber and adapted to apply thrust to the valve 
stem upon response to pressure. - 

5. Apparatus as in claim 4 wherein the thrust multi 
plier is a bellows. 

6. Apparatus as in claim 4 wherein the thrust multi 
plier is a piston. 

7. Apparatus as in claim 3 wherein the valve seat is 
located above the valve and the valve disc is thrust up 
wardly upon activation of the valve. 

8. Apparatus comprising a tubing which contains a 
?owing ?uid, a casing which surrounds the tubing, an 
annular space between the tubing and the casing, said 
annular space having a seal member at each end, a 
movable valve disc located within said tubing which is 
activated by an elevation of pressure within said annu 
lar space, and a valve seat located within said tubing, 
said seat being adapted to receive the disc of the valve 
upon pressure activation thereof and to obstruct the 
flow of ?uid through said tubing when the valve disc 
and seat are mated. 
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