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This invention relates generally toimprovements in the 
art offlowing oil and gas wells and more particularly to 10 
a subsurface safety shutofffor an oil orgas well produc 
tion tubing through which well fluids are conveyed up 
wardlyin a wellinstallation. 
Asitis wel1 known in the oilindustry control must 

be maintained over the flow of oil and gas from a well l5 
in order that the well can be shutin in the event offire 
orthe like Mostoilandgaswells are provided Onlywith 
Surface control valves placed at the wellhead for con 
trollingthe flow of oiland gas from the well These Sur 
face valves are exposed and easily damaged to such an 20 
extent thatflow of oil and gas from the well cannot be 
controlled On land installations the control valves may 
be broken of through vehicle collisions sabotage etc. 
Surface controlvalves on marineinstallations are particu 
1arly susceptible to damage by storms and ship collisions. 25 

In view ofthe foregoing many workersin the art have 
devised safety valves which are installedin the well tub 
inga substantial distance below the wellhead forthe pur 
pose of shuttingin the wellin the event of damage atthe 
wellhead The most populartype of subsurface safety 30 
valve is whatis known as a “storm choke" whichis ordi 
narily installed and removed from the well tubing by 
means of a wire line Most ofthese storm chokes are op 
erable to close the well tubing and shut in the wellin 
the eventan excessive flow ofwellfuids through the wel135 
tubing OcCurS In Other Words most of these Storm 
chokes are operated in accordance with the rate offlow 
of well fluids through the well tubing As a result such 
Valves are not closed until excessive damage occurs at the 
wellhead and these valves will notbe closedinthe event 40 
of minor leakage ator near the wellhead. 

Otherworkersin the arthave devised subsurface safety 
valves forinstallation in a well tubing which are actuated 
by a control fluid provided by a Suitable power unitat 
the surface of the well Inthistype ofinstallation the 45 
Safety valve is closed in the event of a reduction in the 
pressure of the control fluid and Such installations pro 
vide appreciably more protection than most storm choke 
type of Safety Walves. Heretofore however subsurface 
safetyvalvesoperated by a controlfuid haverequired the 50 
installation of a Separate tubing string adjacent the well 
tubing for conveying the control fluid to the subsurface 
safety valve These separate control fluid tubingstrings 
must be pulled whenever the well tubing is pulled and 
they are easily damaged by pulling an adjacentwelltub- 55 
ingin a multiplestringwellinstallation Also priorsub 
Surface Safety valves operable by a control fiuid have 
been relatively expensive are usually of a size and so 
constructed as to restrict the opening through the well 
tubing and such valves have not been widely acceptedin 60 the oilindustry. 
The presentinvention contemplates a novelsubsurface 

Safety shutoff for a well tubing operable by a control 
fluid but wherein the control fluid is conveyed to the 
valve shutof assemblywithout the use of a separatetub- 65 
ing String extending alongside the welltubing The shut 
of valve assembly includes a flappertype valve pivotally 
supportedin the welltubingin such a position to provide 
substantial clearance through the tubing when the valve 
is an open position and yet the valve will be quickly 70 
moved to a closed position and prevent further upward 
flow of well fluids through the weltubing in the event 

2 
the pressure of the controlfuidis reduced as by damage 
atthe wellhead The flappertype valve is controlled by 
a novel valve actuator responsive to the control fluid 
and whichis preferably in the form of a sleeve slidably 
supported in the welltubing in such a position as not to 
interfere with the passage of tools through the well tub 
ing The control fluid is conveyed to the valve mech 
anism through an annular passage provided around a 
controltubing positioned concentricallyin the welltubing, 
Such that an installation according to the presentinven 
tion willoccupy the minimum space in a well bore and 
will facilitate the use of the invention in multiple string 
wellinstallations. 
Animportant object of this inventionisto provide in 

Creased Safety in oil and gas wellinstallations. 
Another object of this invention is to provide a sub 

Surface well tubing safety valve which will occupy the 
minimum Space in a well bore and whichis particularly 
adaptable to multiple parallel tubing string wellinstal 
1ations. 
Another object of this invention is to provide a sub 

Surface well tubing Safety valve which allows the passage 
of tools through the well tubing when the valve isin an open position. 
A further object of this inventionis to provide a sub 

Surface welltubingsafetyvalvewhichwillefectivelystop 
the flow of well fluids through the well tubingin the 
event of Substantially any damage at the wellhead. 
Another object of this invention is to provide a sub 

Surface well tubing safety valve which is easily adapted 
for manual operation at the wellhead or operation by 
Temote means Such as by radio. 
Another object of this invention is to provide a sub 

surface well tubing safety valve which may be easily 
cl9Sed agd 9pened from the welhead forperiodic oper 
ational checks and the like, 
Astlfurther object of thisinventionisto provide a 

subsurface well tubing safety valve whichis Simplein 
conStruction maybe economicallymanufactured maybe 
easily serviced and which will have a longservicelife. 

Other objects and advantages of theinvention will be 
evident from the following detailed description when 
read in conjunction with the accompanying drawings whichillustratemyinvention. 

In the drawings: 
FIGURE 1 is a schematic vertical sectional view 

through a portion of a well bore illustratinginstallation 
of a Valve constructed in accordance with this invention 
in a multiplestringwellinstallation. 
FIGURE 2is a verticalsectionalview throughthe up 

Der portion of a Subsurface welltubingshutof assembly 
constructedin accordance with thisinvention withapor 
tion of the assembly being shown in elevation to more 
clearlyillustrate the invention. 
FIGURE 3 is a view similar to FIG 2 of the 1ower 

Dortion to the Shutoffassembly andisa continuation from 
the lower end of FIG.2. 
FIGURE 4 is an elevational view of the flapper valve 

and the Support therefor. 
FIGURE 5 is a sectional view as taken along Iines 

5-5 Of FIG?3. 
Referring to the drawings in detail and particularly 

FIG 1, reference character 10 designates a well bore 
extending downwardly from the floor 12 of a body of 
water 14?Such as the ocean It will be understood that 
the well bore 10 extends downwardly through the earth 
to an oil and/orgas producing strata The usual well 
casing 16 is secured in the well bore 19 in any desired 
manner and extends vertically through the ocean 14 to 
supporta suitable welhead 18 above the ocean 14 One 
or more well tubing strings 20 are Supported in the cas 
ing 16 from the wellhead 18 and extend downwardly 
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through the casing 16 to the respective producing zones 
(notshown) in the wellbore 19 Forsimplicity andfor 
stressing one of the advantages of this invention, I have 
shown two of the well tubing strings 29 althoughitwill 
be understood that a wellinstallation may contain only 
one welltubing String or a plurality ofwelltubingstrings, 
dependingupon whether or notthe wellis producing from 
Only one Zone orfroma plurality ofzones. 

In accordance with the present invention a housing 
22 in interposed in each well tubing string 26 below 
the ocean floor 12 and a controltubing 24 istelescoped 
into the upper end of each well tubingstring 26, as will 
be describedin more detailbelow It may also be noted 
here that the uppersection ofeach string 2??thatis?that 
portion above the respective housing 22?is largerin di 
ameterthan the remainder of the string. 
Asshown in FIGS.2 and3 each housing 22 comprises 

an upper Section 26 threadedly Secured to the lower end 
23 of the adjacent upper Section of the well tubing 20, 
and a lower Section 30 threadedly secured to the lower 
end of the upper Section 25. A Suitable connector 32 
is threadedly Securedin the lower end of the lower hous 
ing Section 3? for connection of the housing 22 to the 
lower portion of the reSpective well tubing 29 The in 
ner diameter of the housing 22 is Substantially equal to 
theinner diameter ofthat portion ofthe well tubingString 
20 positioned above the housing 22. However an en 
larged diameter chamber 34 (FIG.3) is providedin the 
central portion of the housing 22?preferably at the up 
per end of the lower housing Section 39 for purposes 
to be described. 
Asshown in FIG.2?the outer diameter of the control 

tubing 24is less than the inner diameter of the adjacent 
Section of the well tubing 29 to provide an annular paS 
sageway 36 between the well and reSpective controltub 
ings. The controltubing24 extends downwardlythrough 
the well tubing 20 into proximity with the upper end of 
the housing 22 and has a tubular housing 33 Secured on 
the lower end thereof The outer diameter of the houS 
ing 38 is slightly larger than the outer diameter of the 
Controltubing 24 butis less than the inner diameter of 
the welltubing 20 from the upper end of the housing 38 
to a point 49 on the housing 38 positioned within the 
upper end portion of the housing 22 The remainder 
ofthe outer diameter of the housing33is of a size to pro 
vide a sliding fit of the housing 38 in the housing 22. 
Therefore?the annular passageway35 provided between 
the power tubing 24 and well tubing 20 is extended on 
downwardly around the upper portion of the inner hous 
ing38intothe upperend portion ofthe outer housing22? 
A plurality of ports42 (only one of which is shown) 

are formed at an angle transversely through the inner 
housing 38 immediately above the point 49 to provide 
communication between theinner periphery of the hous 
ing 38 and the passageway 36 for purposes to be de 
scribed It should also be noted thattwo Suitable pack 
ingunits44 and45are carriedin mating recesses around 
the outer periphery of the inner housing 38 above and 
below theenlarged chamberportion34 ofthe outer hous 
ing 22 to prevent communication between the annular 
passageway 36 and the enlarged chamber 34 aS well as 
prevent direct communication between the well tubing 
20 disposed below the housing22 and the enlarged cham 
ber 34 However a plurality of ports 43 are formed 
transversely through the inner housing 38 at the lower 
end oftheenlarged chamber34 to provide communica 
tion betweentheinterior of theinnerhousing33 and the 
chamber34?forpurposestobe described. 
The extremelowerend53 ofthe innerhousing33 sid 

ingly fits in a counterbore 52 formed in the upper end 
of the connector32 as shown in the lower portion of 
FIG.3. Also suitable serrations 54 are formed in the 
1ower end of the housing 22 to be engaged by Serrated 
1atch fingers 56 carried by the inner housing 33 Such 
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4 
that the housing 38 may be secured in a fixed position 
in the outer housing 22. The serrations 54 and latch 
fingerS 55 are preferably formed to provide connection 
thereof upon turning of the inner housing 38 in one di 
Tection?Such that the inner housing 33 may be easily 
disconnected from the outer housing 22 by turning the 
inner housingin an opposite direction. 
An enlarged opening53 (Sce FIGS.3 and 5) is formed 

in one side oftheinner housing33 at the level of the en 
1arged chamber34 of the outer housing 22. An arm 60 
is Suitably Secured to the housing 38 at the upper cdge 
of the opening S3 and extends downwardly about halfway 
through the height of the opening S8. A Suitable flapper 
valve 62is pivotally secured to the lower end of the arm 
69 by means of a pin 64 for pivoting movement of the 
valve 62in and out of the inner housing 38?asillustrated 
by the dashed lines and arrows in FIG 2 The flapper 
vaive 62 is of a size to extend substantially verticallyin 
the enlarged chamber 34 with the inner face 66 of the 
valve protruding only Slightlyinto the housing 38 when 
the valveis in an open position as Shown in full lines in 
FiGS. 3 and 5. The outer face 67 of the Valve 62 is 
curved to mate with the walls of the chamber 34 in the 
open position of the valve asshown in FIG.5. The flap 
pervalve 52 is urgedinwardly with respect to the hous 
ing 33 (by means of a Suitable Spring68) toward a closed 
position overthe lowerend76 of a sleeve 72. 
The sleeve 72 forms an actuator for the fapper valve 

62 andis movable verticallyin the inner housing 38 be 
tween a lower position (as shown in full lines in FIG.3) 
and an upper position (as indicated by the dashed line 
position of the flappervalve 62in FIG.3)?The lower 
end 70 of the sleeve 72 istapered downwardly and out 
Wardly to forma Valve Seatforthe flapper valve 62 when 
the Slecve is raised to its upper position as Well as to 
Conform to an inclined Shoulder 74 formed around the 
inner periphery of the inner housing 38 when the Sleeve 
is inits lower position. It may also be notedin FIG.3 
thattheinner diameter ofthe sleeve72is preferably equal 
to the Smallest inner diameter of the housing 38. Fur 
thermore the smallestinner diameter of the housing 38 
is Substantially equal to the inner diameter of the portion 
of the the welltubing 29 extending downwardly from the 
housing 22?Such thatthe sleeve 72 will notinterfere with 
the passage oftools and the like (notshown) downwardly 
through the well tubing It may also be noted here that 
the flapper valve 62 will also notinterfere with the pas 
sage of tools through the welltubing 20 when the valve 
is in an open position asillustrated in full lines in FIGS. 
3 and 5 Whenthe sleeve 72 isinits lowermost position, 
it contacts the inner face 65 of the flapper valve 62 and 
holds the flapper valve in an open position within the 
enlarged chamber 34 against the action of the spring 68. 
The Spring 68 is wound around the pin 64 and hasits 
opposite ends in contact with the flappervalve 62 and the 
outer periphery of the sleeve 72 for continually urging 
the flapper valve 62 inwardly and upwardly about the 
axis of the pin 64?as previously indicated. 
The sleeve 72 extends upwardly from the fapper valve 

62throughthe inner housing 33 into proximity with the 
1ower end of the respective controltubing24. The outer 
diameter ofthe sleeve72is reducedashortdistance above 
the opening58to provide anupwardly facingshoulder76 
(F?G.2) around the outer periphery of the sleeve The 
Shoulder 75 is of a size to contact a downwardly facing 
shoulder78formedinthe housing38andlimitthe upward 
movement of the sleeve 72?as Will be described. Also, 
the relativesizes of the sleeve72 and housing 38 between 
the shoulder 76 and the ports42 is Such to provide an 
annular passageway 80 between the sleeve and housing 
for conveying a control fuid from the annular passage 
way 36 against the upwardly facing shoulder 76 Seal 
ing rings 32 are carried by the inner periphery of the 
housing38 below the lowest position of the shoulder76 
and a short distance above the ports42 to provide Seals 

? 
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against the outer periphery of the sleeve 72. Therefore, 
a control fluid directedinto the annular passage 80 will 
react on the upwardly facing shoulder 76 and urge the 
sleeve 72into its lowermost position asillustrated in full 
lines in FIGS.2 and 3. 5 
A Suitable coil compression Spring 84 is telescoped 

over the Sleeve 72 a short distance above the ports42 
and is received looselyin a spring cavity 86 formed in 
the inner periphery of the housing 38. The Spring 84 
is anchored against the lower end of the Spring cavity 
86 and againstrings or nuts 88 secured around the sleeve 
72 to constantly urge the Sleeve 72 in an upward direc 
tion It may also be noted that ports 90 are formed 
in that portion of the sleeve 72 adjacent the spring 84 
to prevent the entrapment of liquid in the Spring cavity 
86 as the sleeve 72 is raised and lowered The upper 
end 92 of the sleeve 72 extends above the upper end 
of the Spring cavity 85 through a Suitable Sealing ring 
94 and in sliding contact with an adjacent portion of the 
inner periphery of the housing 33. 
As shown in FIG?1, the upper end portion 96 ofeach 

well tubing 29 is connected to a supply conduit 98 eX 
tending from a Suitable Source (not Shown) of control 
fiuid preferably liquid The conduit 98 therefore com 
municates with the upper end of the annular passage 36 
(FIG 2) extending downwardly into the housing 22 as 
previously described It will also be understood that 
suitable packing gland 99 is provided on the upper end 
96 ofeach well tubing 20 around the respective control 
conduit 24 to prevent the leakage of control fluid up 
wardly out of the well tubings 20 Suitable control 
valves 109 are interposed in the control tubings 24 ad 
jacent the welhead 18 by which flow offuid through 
the controltubings may be regulated as desired as will 
be readily understood by those skilledin the art. 

Operation 

15 

20 

25 

30 

35 

In a normal operation of a wellinstallation having the 
presentinvention incorporatedin eachwell tubing thereof, 
the wellfiuids flowingupwardly through eachwelltubing 
29 are directedinto the reSpective inner housing 33 and 
flow on upwardly through the reSpective sleeve 72 and 
controltubing 24 to the top of the well A controlfiuid 
under a suitable pressure is fed through the conduit 98 
andinto the upperend portion 96 ofeachwell tubing 20. 
This control fluid flows downwardly through the annular 
paSSageway 36, ports 42 and annular passageway 8{} to 
react in a downward direction on the upwardly facing 
shoulder 76 of the valve actuating sleeve 72. It will be 
apparent that when the controlfluidis continuously avail 
able from the conduit98?the pressure of the control fluid 
willbe continuallyexertedontheupwardlyfacingshoulder 
76 It will also be apparentthat the area of the shoulder 
76 may be related to the normal pressure of the control 
fluid such as to overcome the upwardly acting force of 
the Spring84and retain the sleeve 72inits1owermost posi 
tion on the upwardly facingshoulder74 ofthe housing38. 
As previouslyindicated the sleeve 72retains the flapper 
valve 62 open in this position of the sleeve 72 for the 
free passage of well fluids upwardly through the housing 
38 and sleeve 72. 

In the event the pressure of the controlfuid should be 
decreased belowa predetermined minimumforanyreason, 
Such as damage to the conduit98 orto the entirestructure 
around the wellhead 18, the force actingin a downward 
direction on the upwardlyfacingshoulder76 of the sleeve 
72 will be reduced When this force on the upwardly 
facingshoulder76is reduced to below the force provided 
by the Spring 84?the Spring 84 raises the sleeve 72in the 
housing38untilthe shoulder76contacts the downwardly 
facing shoulder78 in the housing38. As the-1ower end 
70 of the sleeve 72 is raised above the flappervalve 62? 
the spring 58 pivots the valve 62 clockwise (as viewedin 
FIG.3) until the valve 62 seats on the lower end 70 of 
thesleeve72 It may also be notedthatwellfuid present 
in the housing38 below the flapper valve 62 has access to 
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6 
the enlarged chamber 34 through the ports 48 to balance 
the pressure forces on the flapper valve 62 and allow 
Divoting ofthe valve bythe spring68. Whenthe valve 62 
extends any appreciable distance into the housing38, the 
upwardly flowing well fluids will create a pressure on the 
valve 62 and quickly close the valve 62 on the lower end 
70 ofthe sleeve72?With the flappervalve 62ina closed 
Dosition asindicated by dashed linesin FIG.3, wellfluids 
will be prevented from flowing on upwardly through the 
sleeve 72. It may also be noted that the lower sealing 
ring 82 prevents leakage of the well fiuids around the 
sleeve 72 and the upper packing 44 prevents leakage 
of the well fluids between the housing 38 and the hous 
ing 22. Therefore the welltubing 20 will be efectively 
closed substantially below the ocean foor I2 and the 
wellfluidswill not discharge through the controltubing24 
to create a hazard around the well installation. 

In the eventitis desired to remove the flapper valve 
62 and sleeve 72?the controltubing 24 is turned to turn 
the inner housing 38 in a direction for disconnecting the 
1atchfingers 56from the serrations 54 Before turning of 
the contro1tubing 24 however the conduit 98 should be 
closed to decrease the pressure of the controlfluidin the 
annularpassageways36 and 89 Therefore the spring84 
will raise the sleeve 72 and the Spring 63 will move the 
flappervalve 62inwardly in the housing 38. When the 
housing 33 is disconnected from the housing 22, the con 
troltubing24 may be raised to remove all ofthe elements 
attached to the control tubing 24. It will be noted that 
since the inner diameter ofthe housing 22is substantially 
equaltotheinnerdiameter ofthe welltubing 20 extending 
above the housing 22 the housing38 may be easily raised 
throughthe upper portion of the welltubing 20. 
At any time itis deSired to check the operation of the 

flappervalve 62?the controlfiuid being supplied through 
the conduit98is discontinued to reduce the force applied 
by the controlfiuid on the upwardly facing shoulder 76. 
When this occurs the spring 84 will raise the sleeve 72 
and the Spring 58 will close the flapper valve 62in the 
manner previously described In this connection it may 
also be noted that any desired type of control valves may 
be providedin the conduit98 for closing the conduit98 
and discontinuing the Supply of controlfuid pressure to 
the annular passageway36 When the testis completed, 
the tubing 24is filledwithwaterorthe likefromthe valve 
62 upwardly and the wateris pressurized Sufficiently to 
substantially balance the forces across thevalve 62. Con 
trol fluid is then again supplied through the conduit98, 
annular passageway 36?ports42 and annularpassageway 
39 againstthe upwardlyfacingshoulder76 The resulting 
downwardly acting force overcomes the action of the 
spring 84 to move the sleeve 72 downwardlyin the hous 
ing38. The sleeve 72thereforeforces theflappervalve 62 
in a counterclockwise direction as viewed in FIG.3 to 
move the flappervalve 62through the opening58 into the 
enlarged chamber34 and allow a complete seating of the 
Sleeve 72 on the upwardly facingshoulder74. When the 
sleeve 72 and flappervalve 62are in the positions shown 
infullinesin FIG.3 normaloperation ofthewelltubing 
20 is resumed. 
From the foregoingitwillbe apparentthatthe present 

invention provides a novel subsurface welltubing safety 
valve which will eficiently close of the respective well 
tubing when desired for preventing the discharge of well 
fiuids from the upper end of the welltubing The safety 
ofwellinstallationswillbe materiallyincreased byuse of 
the presentinvention The presentsafetyvalveisparticu 
1arly adaptable to multiple tubingstring wellinstallations, 
Sinceitrequires a minimum of space and provides nopro 
jections beyond the outerperiphery oftheweltubing It 
will also be apparent that when the present valve is in 
an Open position any desired toolscan belowered through 
the valve which can be lowered through the normal well 
tubing The apparatus may also be adapted for opera 
tion ofthe Valve upon the occurrence of substantially any 
type of damage at the Surface of the wellinstallation and 
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the valve can be easily checked during an operational 
check of the wellinstaliation. Itwillfurther be apparent 
that the present valve is simple in construction may be 
economically manufactured may be easily serviced and 
Will have a longservice life. 

Changes may be made in the combination and arrange 
ment of parts or elements as heretofore set forth in the 
Specification and shown in the drawings?it being under 
Stood thatchanges may be made in the precise embodi 
ment disclosedwithout departingfrom the spiritandscope 
of the invention as definedin the following claims. 
I claim: 
1. A safety Shutof for fluid conducting tubing which 

comprises: 
a control tubing positioned within the fuid conducting 

tubing and having a first end thereof terminating 
within the fiuid conducting tubing said controltub 
ing having an outer diameter less than the inner di 
ameter of the fluid conducting tubingto forman an 
nular passage between the controland fluid conduct 
ing tubings; 

a Source of control fuid connected to a first end of the 
fluid conducting tubing for directing control fuid 
through Said annular paSSage toward said firstend of 
the controltubing; 

a fiuid-responsive valve assembly secured to said first 
end of the control tubing said valve assembly in 
cluding: 

a housing having an Opening therein?Said housing 
being Secured to the control tubing adjacent the 
second end of Said fiuid conductingtubing, 

packing betweenthe housing and the adjacentfluid 
conducting tubing for directing fluids into and 
through the housing and controltubingtoward 
the Secondend ofthe controltubing, 

a cloSure pivotally mounted on the housing and 
movable in a given path through Said openingin 
the housinginto and out of the central portion 
of the valve assembly, 

means in operative engagement with a portion of 
the closure for biasing the cloSure toward the 
central portion ofthe valve assemblyto prevent 
the flow offuid therethrough, 

reciprocal means movable within a portion of the 
housing toward and away from the path of Said 
closure Said reciprocal means beingin operative 
engagement with the closure and having a pres 
sure receivingsurface thereon in communication 
with the annular passage, 

means for directing Said control fluid from the an 
nular passage against the pressure receiving Sur 
face for moving the reciprocal means toward 
thepath ofthe closure to movesaid closure away 
from the interior of Said valve assembly to per 
mit passage offluid therethrough and 

means carried bythe housing for biasing the recip 
rocal means away from the path of the cloSure 
to permit movement of the closure into the in 
terior of the valve assembly?Said biasing means 
exerting a force insuficient to overcome the 
force exerted by the control fiuid on the pres 
sure receiving Surface during normal operation 
of the Valve. 

2. Ashutoffas definedin claim 1 wherein Said recipro 
cal means comprises an actuating sleeve wherein said 
pressurereceivingsurface comprisesashoulderandwhere 
in said closureincludes a flappervalve which Seats on the 
1ower end of the sleeve when the Sleeve is moved away 
from the path of movement of the closure and which is 
heldin an open position by the Sleeve when the Sleeve is 
Imoved toward Said path. 

3. Ashutoffas definedinclaim2whereinthemeansfor 
directing control fuid against the shoulder comprises a 
Iport through the housing for providing communication 
between the annularpassage and theshoulder. 
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4. Ashutof as definedin claim 2 wherein Said means 

for biasing the reciprocal means includes a spring and 
wherein the means for biasing the closure includes a 
Spring. 
5.AShutof as definedin claim 4 wherein Said packing 

is in two units one positioned above and one positioned 
below Said flapper valve and wherein the housing has 
Iports therein below said flappervalve to directwell fluids 
against opposite faces of Said flappervalve Whenitis out 
side theinterior of the valve assembly. 

6. A subsurface safety shutoff for a wellinstallation, 
comprising 
a well tubing through which well fuids are conveyed 

upwardly through the well Said well tubing having 
anuppersection of larger diameter than the remain 
ing length thereof; 

a first housing interposed in the well tubing at the 
1ower end of said upper section having an inner 
diameter Substantially equal to the inner diameter of 
said upper Section and having an enlarged chamber 
in the central portion thereof; 

a controltubing having an outer diameter less than the 
inner diameter of said uppersection of the welltub 
ing telescoped into Said upper Section and extend 
inginto proximity with Said first housingto forman 
annulus between the well tubing and control tubing 
from the upper end of the well tubing down to said 
first housing; 

a Second housing Secured on the lower end of the con 
troltubing and extending to the lower end of Said 
first housing said Second housing being Open atits 
lowerend and having an openingin one side thereof 
at the level of said enlarged chamber and having 
a port therethrough Spaced apart from the level of 
Said enlarged chamber; 

faStening means detachably Securing the lower end of 
the Second housingin the lower end ofthe first houS 
1ng; 

a flappervalve pivotally secured to the Second housing 
at the upper edge of Said opening for movement to 
an open position in Said opening and to a closed 
position across Said second housing; 

a spring anchored to the second housing and the flap 
per valve urging the flapper valve toward a closed 
position; 

a Source of control fluid connected to the upper end 
portion of the well tubing and communicating with 
the annulus between the control and well tubings; 

a packingunitSecuredin said annulus at the upper end 
of Said first housing below the port in the Second 
housing; 

a fluid-responsive valve operator having an upwardly 
facing fiuid-contacting Surface formed thereon Said 
Operator being carried by Said Second housing and 
said surface being in communication with said an 
nulus through said port in the second housing for 
holdingsaid flappervalve in an open position as long 
as control fluid is Supplied to Said annulus; 

means disposed between Said operator and Said Second 
housing above and below the port in the second 
housing for preventing the flow of control fluid be 
tween the Operator and Second housing; and 

means carried by the second housing for biasing the 
operator upwardly to release Said flapper valve upon 
failure of Said Source to supply control fluid to Said 
annulus. 

7. A shutof as definedin claim 6 wherein Said fasten 
ing means comprises Serrations formed in the inner pe 
riphery of Said first housing and Serrated latch arms on 
Said Second housing positioned to engage said Serrations 
upon turning of Said Second housing in one direction. 
8?A shutof as defined in claim 6 wherein said valve 

operator comprises a Sleeve carried by Said Second hous 
ing and movable vertically between an upper position 
and a lower position and wherein the means for biasing 
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the sleeve upwardly comprises a Spring between Said sec 
ond housing and Said Sleeve. 

9. Ashutof as definedin claim 8 wherein said sleeve 
isdisposedinside ofsaid second housing and has aninner 
diameter as large as the inner diameter of that portion 
of the welltubing below said first housing. 

10. Ashutof as defined in claim 9 wherein the lower 
end of said sleeve is adapted and positioned to receive 
said valve in the closed position of Said valve when Said 
sleeve is initsupper position and characterized further 
to include a sealing ring above the Sleeve biasing Spring 
and between said sleeve and the inner periphery of said 
Second housing. 
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