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signierits, to Ctis Engineering Corporation, Dallas, 
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Filed July 20, 1959, Ser. No. 828,260 
17 Clairas. (C. 137-460) 

This invention relates to well tools and more particular 
ly to pressure differential operated safety valves. 
An object of the invention is to provide a new and im 

proved pressure differential operated safety valve which 
is releasably held in open position by a latch means until 
a pressure differential of predetermined value occurs 
across the valve which causes it to close. 
Another object is to provide a pressure differential 

Safety valve which closes with a snap action whereby the 
seating Surfaces of the valve are not subjected to the 
cutting action of abrasive particles carried in fluids flow 
ing through the valve. 

Still another object is to provide a safety valve which 
closes upon the occurrence of a pressure differential of 
predetermined value thereacross and which will not open 
even when the pressure thereacross is again equalized but 
must be opened either by suitable well tools lowered 
through the well flow conductor whose fluid flow the valve 
controls or by a pressure differential of a predetermined 
value which acts in a direction opposite to that which 
closed the valve. 
A further object is to provide a very short compact 

safety valve for well flow conductors whereby the safety 
valve may be installed even in well flow conductors which 
have bends of relatively short radius. 
A still further object is to provide a safety valve for 

installation in a well flow conductor to control flow of well 
fluids therethrough which includes a housing having a 
Valve slidably mounted thereon and movable between a 
lower open position and an upper closed position wherein 
the valve is releasably held in its lower open position by a 
latch means engageable with the housing and with the 
valve. - 

Another object is to provide a safety valve for well flow 
conductors wherein the latch means is yieldably held in 
latching engagement with the valve seat by a resilient 
spring which does not bias the valve downwardly towards 
open position after the valve has moved to its closed position. 

Still another object is to provide a safety valve for well 
flow conductors which is provided with sealing means for 
sealing between the valve and the well flow conductor 
whereby flow of fluids past the safety valve in the well 
flow conductor can take place only through the valve. 

Additional objects and advantages of the invention will 
be readily apparent from the reading of the following 
description of a device constructed in accordance with the 
invention, and reference to the accompanying drawings 
thereof, wherein: 
FIGURE 1 is a vertical partly sectional view of the 

safety valve embodying the invention showing the valve 
in open position; 
FIGURE 2 is a view similar to FIGURE showing the 

valve of FIGURE 1 in closed position; 
FIGURE 3 is a vertical partly sectional view of modi 

fied form of the safety valve showing the safety valve in 
open position; 
FIGURE 4 is a view similar to FIGURE 3 showing the 

valve of FIGURE 3 in closed position; and 
FIGURE 5 is a fragmentary partly sectional view show 

ing another modified form of the safety valve. 
Referring now to FIGURES 1 and 2 of the drawing, 

the pressure differential operated Safety valve 10 includes 
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a tubular housing 12 having a reduced threaded upper end 
portion 3 on which is secured a coupling 14 into whose 
upper threaded bore may be received the connector sub 
15 of any suitable well tool for anchoring the safety valve 
in a well flow conductor and sealing between the valve 
and the well flow conductor above the safety valve so that 
flow of well fluids through the well flow conductor can 
take place only through the safety valve. Such well tools 
for anchoring the safety valve and sealing above it may be 
of the type manufactured by Otis Engineering Corpora 
tion, Dallas, Texas, illustrated on page 4130 and 4131 of 
the Composite Catalog of Oilfield Equipment and Services, 
957 edition. 
The housing is provided at its lower end with a spring 

retainer ring 17 which is threaded thereinto and provides 
an upwardly facing shoulder 18 longitudinally spaced 
from the upwardly and inwardly extending annular shoul 
der 19 provided by the enlarged lower portion 26 of the 
bore A of the housing. A valve extension 25 extends 
slidably through the valve housing 12 past an internal an 
nular flange 26 of the valve housing which has an internal 
annular recess in which is disposed the O-ring 27 which 
seals between the valve extension and the valve housing. 
Downward movement of the valve extension in the hous 
ing is limited by a split ring 28 disposed in an external 
annular recess of the valve extension above the internal 
annular flange 26 of the valve housing. The split ring 
engages the upper annular shoulder of the internal fange 
when the valve extension is moved to the lower position 
illustrated in FIGURE 1. 
. The valve extension is enlarged intermediate its ends 
to provide a downwardly and outwardly extending can 
shoulder 30 which engages a plurality of latch balls 3 
disposed between the shoulder 3) and the inwardly and 
upwardly extending cam shoulder 19 of the valve housing. 
The latch balls 3 are releasably held in the inner 

positions illustrated in FIGURE 1 wherein they prevent 
upward movement of the valve extension in the valve 
housing by a can ring 33 which is disposed between the 
valve housing and the valve extension below the down 
wardly facing shoulder 19 of the valve housing. The can 
ring has a downwardly and inwardly sloping annular cam 
shoulder or surface 35 which also engages the latch balls 
and tends to hold them in the inner latching positions 
illustrated in FGURE 1. The cam ring is biased upwardly 
toward the latch balls and the intermediate downwardly 
facing shoulder 59 of the valve housing by a spring 37 
whose opposite ends engage the downwardly facing an 
nular end surface of the cam ring and the upper annular 
end surface of the spring compression adjusting spacer 
ring 38 whose opposite lower annular end Surface abuts 
the upper end of the retainer ring 17. The upward force 
exerted on the cam ring 33 may be varied or adjusted by 
varying the thickness of the adjusting ring 38. 
The lower end of the waive extension 35 is provided 

with a valve 36 having a downwardly and outwardly ex 
tending shoulder 43 which is adapted to engage the annu 
lar downwardly and outwardly extending valve seat 42 of 
the retainer ring 17, when the valve and valve extension 
are in the upper position illustrated in FIGURE 2, to 
prevent flow of fluids through the downwardly and out 
wardly extending flow ports 44 of the valve extension. 
A bean 45 is threaded in the valve extension 25 above 
the flow ports 44 and provides a reduced crifice 46 whose 
size, in conjunction with the strength of the spring 37 
and the thickness of the particular adjusting ring 38 of 
the valve, determines the value of the upwardly acting 
pressure differential necessary to cause the valve exten 
sion and the valve to be moved upwardly from the open 
position illustrated in FIGURE 1 to the closed position 
illustrated in FIGURE 2. 
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It will be apparent that when the upwardly acting pres" 
sure differential across the valve extension 25 and the 
valve reaches or exceeds the predetermined value, the 
upWardly acting force exerted by Suci pressure differen 
tial on the waive extension 25 will be of Sufficient force 
to cause the downwardly and outwardly extending shoul 
der 39 of the valve housing to capin the latch bails out 
wardly between the downwardly facing shoulder 19 of 
the valve housing and the downwardly and inwardly ex 
tending cam shoulder 35 of the can ring 33, the cam 
ring being cammed downwardly by the latch balls against 
the resistance of the spring 37 to permit such outward 
movement of the latch balls, 

it will be apparent that such upward movement of the 
valve housing causes the annular shoulder 4 of the valve 
40 to sealingly engage the valve seat 42 to close the flow 
ports 44 of the valve extension and this prevent flow of 
uids upwardly into the tubular valve extension, through 

the orifice of the bean 45 to the consector sub 15 and 
thence upwardly to the well ficw conductor above any 
suitable sealing means of the anchoring tool by means 
of which the safety valve is secured in the well flow 
conductor. 
When the increase in the pressure differential across 

the safety valve has caused the valve to move to the 
upper position illustrated in FIGURE 2, spring 37 exerts 
no force which would tend to move the valve extension 
downwardly relative to the valve housing since the latch 
bals 3 now engage the outer surface of the valve ex 
tension below the downwardly and outwardly extending 
annular can shoulder 38 of the valve housing. 

If it then is desired to again move the valve 40 to its 
open position after the upwardly acting pressure differen 
tial across the safety valve has been equalized a suitable 
tool may be lowered by lineans of a flexible line to engage 
the valve extension and move it downwardly until the 
cam shoulder 32 thereof is again positioned below the 
downwardly facing shellider 9 of the housing whereupon 
the fcrce exerted by the spring 37 noves the cam ring 33 
upwardly and the latch balls are canned inwardly by 
the downwardly and inwardly extending cam shoulder 35 
of the can ring to their latching positions illustrated in 
FIGURE 1. 

Alternatively, fluid under Shressure may be introduced 
through the connector Sub 15 into the valve to create a 
pressure differential which exerts a downwardly acting 
force on the valve extension and the valve and moves 
the valve extension downwardly from its closed position 
illustrated in Fig URE 2 to the open position illustrated 
in FIGURE 1. With the latch balls again in their inner 
latching positions illustraid in FiGURE i, the valve ex 
tension again will remain open until an upwardly acting 
pressure differential occurs having a predetermined value 
which is of sufficient force to cause the latch balls 3 to 
again be canned outwardly by the downwardly and out 
wardly extending cam shoulder 32 of the valve exten 
sion whereupon the vaive extension again will move with 
a snap action into its closed position. When the balls 
are moved out of engageinent with the atch surface 38, 
the Spring does not oppose any further upward move 
ment of the valve extension 25 and permits such snap 
action closing. 

It will now be apparent that the safety valve illustrated 
in FEGURES 1 and 2 includes a tubular housing in 
which a tubular valve extension 25 is slidably mounted 
for limited longitudinal movem EP:t, trat the valve extern 
sion is provided with flow ports 44 which connaunicate 
with the exterior of the waive extension when the valve 
housing is in its lower open position and that such flow 
por ÉS 443 are classed fror comunication with the ex 
terior of the valve housing when the valve extension is 
neved upwardly in the valve housing and the shoulder 
4 of the valve 35 engages the valve seat 42. 

it will further be seen that the valve extension is main 
tained in its open position by a latch means, such as a 
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A. 
plurality of latch balls which are heid in their inner 
latching positions whereby they engage a downwardly 
facing shoulder of the vaiye housing and the upwardly 
acing cam shoulder 33 of the valve extension to limit 
upward movement of the valve extension in the valve 
housing. 

It will further be seen that the cam ring 33 which holds 
the latch balls 33 in their inner latching position is biased 
upwardly by a spring 37 whese force may be varied by 
varying the thickness of the adjusting ring 33. 

it will further be seen that Lipcn the occurrence of an 
upwardly acting pressure differential of a predetermined 
value across the valve, the can shoulder moves the latch 
balls outwardly whereupon the latch balls and the spring 
no longer exert any force which would tend to prevent 
upward movement of the valve extension and of the valve 
to their upper closed position whereby a snap closing 
action of the valve is obtained. 

It will further be seen that the spring of the valve does 
not exert any downwardly biasing force on the valve 
extension and valve which would tend to move the valve 
downwardly to open position cnce the valve has moved 
to its closed position. 

It will thus be apparent that due to the snap action 
provided by the combination of the upwardly biased can 
ring and the latch balls 3: there is no tendency for ex 
cessive wear of the surface 4 and the valve seat 42 due 
to particles carried by the fluids flowing therepast. Such 
wear would tend to occur if the valve extension moved 
upwardly slowly whereby the velocity of flow of the fluids 
which would increase as the pressure differential in 
creased if the valve extension and the waive 4G moved 
slowly toward their closed position. 
The valve seat 42 and the sealing surface 41 of the 

Valve may be spaced far apart when the valve is in open 
position, and thus not subject to rapid flow of fluids there 
across, due to the provision of a latch means which pro 
vides a snap action closing of the valve. 

It will further be seen that the bean 45 may be pro 
vided with an orifice 46 of any suitable cross-sectional 
area to provide for the proper rate of flow of well fluids 
through the safety valve. 

Referring now to FIGURES 3 and 4 of the drawing, 
the valve 50 includes a tubular housing 5 reduced at 
its upper end to provide an upwardly facing shoulder 
52 which limits downward movement of the seal assem 
bly 53 disposed on the tubular housing. A seal retainer 
ring 55 is threaded on the upper end of the tubular hous 
ing 51 and its lower end limits upward movement of the 
Seal assembly 53 of the tubular housing. The retainer 
ring 55 may be secured against rotational movement on 
the tubular housing by a set screw 56. The retainer ring 
may also be provided with an internal flange 57 by means 
of which any suitable locking device may be attached 
to the safety valve. 
The lower spring retainer ring 58 supports the com 

pression adjusting ring 59 which adjusts the force exerted 
by the spring 60 on the cam ring 62 disposed in the tu 
bular housing below the downwardly and outwardly ex 
tending shoulder 63 thereof. The latch balls 65 are 
adapted to engage the downwardly facing shoulder 63 
of the tubular housing and the downwardly and outward 
ly extending cam shoulder 66 of the tubular valve exten 
sion 67 to releasably latch or hold the valve extension 
and its valve 70 in the lower open position illustrated in 
FiGURE 3 wherein the flow ports 72 of the valve exten 
Sion are in communication with the exterior of the tubular 
housing since the downwardly and outwardly extending 
shoulder 73 of the valve 76 is now spaced from the valve 
seat 74 provided on the spring retainer ring 58. 
A bean 77 is secured in the valve extension by a screw 

78 which is disposed in the aligned threaded bores in the 
ean 77 and in the valve extension. The valve extension 
may be provided with a downwardly facing internal an 
nular shoulder 86 which engages the upper end of the 
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bean to prevent any upward movement of the bean in 
the bore of the valve extension. The bean may be pro 
vided with an external annular recess in which the O-ring 
or other sealing means 32 may be disposed to seal be 
tween the bean and the valve extension. The bean of 
course is provided with an orifice 85 of any suitable 
cross-sectional area. 
The valve extension 67 adjacent its upper end is pro 

vided with a split ring 87 received in an annular external 
recess of the valve extension which engages the upward 
ly facing shoulder of the internal flange 88 of the valve 
housing to limit downward movement of the valve ex 
tension in the tubular housing. An O-ring 90 or other 
suitable sealing means is disposed in an internal annular 
recess of the internal flange 88 to seal between the valve 
extension and the valve housing 51. 

It will now be apparent that the valve 50 functions in 
exactly the same manner as the safety valve 6 illustrated 
in FIGURES 1 and 2 to prevent flow of well fluids there 
through upon the occurrence of a pressure differential 
which exceeds a predetermined value and that the valve 
7th closes with a Snap action due to the camming action 
of the downwardly and outwardly extending cam shoul 
der 66 of the valve extension with the latch balls 65. 

it will further be seen that the valve 50 is provided 
with sealing means 53 for sealing between the tubular 
housing and any well flow conductor in which the valve 
is disposed to prevent flow of fluids between such well 
flow conductor and the tubular housing whereby flow 
of fluids can take place only through the flow port 72, 
the valve extension and the orifice 35 of the bean 77. 

In FIGURE 5 is illustrated a modified form of the 
valve wherein the spring retainer ring 58a is provided 
with an internal recess in which is disposed an O-ring 
95 which seals between the retainer ring and the valve 
extension 67a below the flow ports 72a. The O-ring 95 
raay be provided to prevent leakage between the valve 
surface 73a and the waive seat 74a when the valve is in 
its closed position and thus give added protection against 
the cutting action of particles which may be carried by 
any fluids leaking between the valve and the valve seat. 
The bean 77a is shown locked in position in the valve 
extension 67a by a snap ring 96 which is received in 
aligned external and internal recesses, respectively, of the 
bear 77a and the valve extension. 

It will now be seen that in both forms of the safety 
valve illustrated and described the valve closes with a 
Snap action so that the closing action between the valve 
seat and the valve is of very short duration and the seat 
ing surfaces thereof are therefore not subjected to the 
cutting action of abrasive particles carried in the fluids 
fiowing therebetween for a relatively long period of time 
during the closing movement of the valve towards the 
valve seat. 

it will further be seen that the spring 60 which biases 
the cam ring toward engagement with the latch bails is 
subjected to only very slight additional compression when 
the valve closes so that a suitable range of adjustment of 
the force exerted on the cam ring by the spring may be 
provided with a very short spring, such adjustment being 
obtained by varying the thickness of the adjusting ring. 
Since the spring may be very short, the total length of 
the safety valve may be quite short to permit its use in 
well flow conductors in relatively inaccessible locations 
which must be reached by movement of the safety valve 
through well flow conductors having relatively short 
radius bends. 

it will further be seen that once the safety valves il 
lustrated and described have closed due to the occurrence 
of a predetermined upwardly acting pressure differential 
thereacross, the valves will not open of themselves since 
the springs therec? exert no downwardly biasing force 
on the valve extension once the valves have been moved 
to closed positions and it is necessary to move the valves 
to their lower positions by the use of suitable well tools 
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6 
or by creating a downwardly acting pressure on the 
vaives, as vith a pump pressure. 
The foregoing description of the invention is explana 

tory only, and changes in the details of the construction 
illustrated may be made by those skilled in the art, with 
in the scope of the appended claims, without departing 
from the spirit of the invention. 
What is claimed and desired to be secured by Letters 

Patent is: 
1. A valve including: an elongate tubular housing; an 

aii.11ular valve seat on said housing; an elongate tubular 
valve means mounted on said housing and movable be 
tween open and closed positions for controlling flow of 
fluids through said housing, said tubular valve means 
having communication at one end with the bore of the 
housing on one side of said valve seat and at the other 
end with the exterior of the housing on the opposite side 
of said valve seat, said other end of said valve member 
having a closure head thereon spaced longitudinally out 
Wardly away from said seat beyond the communication 
of said valve member with the exterior of said housing, 
Said closure head being engageable with said seat to close 
off flow of fluids through the housing; means carried by 
and movable with said valve means for providing a dif 
ferential in fluid pressure acting on said waive means as 
a result of fluids flowing through said housing; and latch 
means engageable with said valve means and said hous 
ing for releasably holding said valve means in said 
cpen position, said latch means releasing said valve means 
for movement to closed position upon the occurrence of 
a predetermined pressure differential across said valve 
means, said valve means having means engageable with 
Said latch means upon movement of said valve means 
from open toward closed position for holding said latch 
means in reieased position wherein said latch means is in 
effective to restrain movement of said waive means be 
tween saidi opeín and closed positions. 

2. A valve including: an elongate tubular housing; 
an annular valve seat on said housing; an elongate tubu 
lar valve means mounted on said housing and movable 
between open and ciosed positions for controlling flow 
of fluids through Said housing, said tubular valve means 
having a flow passage therein communicating at one end 
with the exterior of the housing on one side of said 
seat and at its other end with the bore of the housing 
on the opposite side of said seat when said valve member 
is in an open position; a waive closure means on said 
tubular valve means spaced longitudinaily outwardly 
thereon from the valve seat beyond said one end of said 
flow passage of said valve means and movable with said 
Valve illeans into engagement with said valve seat for 
ciosing off flow of fiuids through the housing; means car 
fied by and movable with said valve lineans for providing 
a differential in fluid pressure acting on said valve means 
as a result of fluids flowing through said housing; and 
latch means engageable with said valve means and said 
housing for releasably holding said valve means in said 
open position, said latch means releasing said valve means 
for movement to closed position upon the occurrence of 
a predetermined pressure differential across said valve 
leans, Said valve means having means engageable with 

said latch means upon movement of said valve means 
from open toward closed position for holding said latch 
Ineans in released position wherein said latch means is in 
effective to restrain movement of said valve means be 
tween said open and closed positions, said latch means 
including oppositely facing shoulders on said valve means 
and said housing, movable means positioned between 
and engaging said shoulders to hold said waive means 
in Said open position, and means releasably holding said 
Inovable means between said shoulders. 

3. A valve including: an elongate tubular housing; a 
valve means mounted on said housing and movable be 
tween open and closed positions for controlling flow of 
fluids through the valve housing; and latch means en 



3,070,119 

gageable with said valve inea is and said housing for 
releasably holding said valve means in said open posi 
tion, said latch means releasing said valve means for 
movement to closed position upon the occurrence of a 
predetermined pressure differentiai across said valve 
means, said valve means having means engageable with 
Said latch means upon movement of Said valve means 
from open toward closed position for holding said latch 
means in released position whereili said latch means is 
ineffective to restrain movement of Said valve means be 
tween said open and closed positions, said latch nea is 
including oppositely facing shoulders on said valve 
Ineans and said housing, movabie means positioned be 
tween and engaging said shoulders to hold said valve 
means in said open position, and means releasably holding 
said movable means between said shoulders, said hold 
ing means for said movable means including a camin 
means engageable with said movable means and resilient 
means biasing said cam means toward said movabie 
CaS. 
4. A vaive including: an elongate tubular housing; a 

waive means mounted on said housing and movable be 
tween open and ciosed positions for controlling flow of 
fluids through the housing; and latch means engageable 
witn said valve means and said housing for releasably 
holding said valve means in said open position, said latch 
means releasing said valve means for movement to closed 
position upon the occurrence of a predetermined pressure 
differential across said valve means, said valve means hav 
ing means engageable with said atch means upon move 
ment of Said valve means from open toward closed posi 
tion for holding Said latch means in released position 
wherein said latch means is ineffective to restrain nove 
ment of said valve means between Said open and closed 
positions, said latch means including oppositely facing 
shoulders on said valve means and said housing, mov 
able means positioned between and engaging said shoul 
ders to hold Said valve Ineans in said open position, and 
means releasably holding said movable means between 
said shoulders, said hoiding means for said movable 
neans including a cam means engageable with Saici mov 
able means and resilient means biasing said can means 
toward Said movable means, said cam means having an 
upwardly and outwardly extending can shoulder, said 
shoulders of said latch means on said valve means and 
on said housing each extending inwardly and upwardly. 

5. A valve inciuding: an elongate tubular housing, a 
waive means mounted on said housing and movable be 
tween open and closed positions for contro:ling fiow of 
fluids through the housing; and latch means engageable 
With said valve means and said housing for releasably 
hoiding said waive means in said open position, said iatch 
Ileans releasiliig said valve means for movement to closed 
position upon the occurrence of a predetermined pressure 
differential across Said vaive Ineans, Said valve means hav 
iiig means engageable With said latch means upon move 
ment of said valve means from open toward closed posi 
tion for holding said latch means in released position 
whereiil said latch means is ineffective to restrain move 
ment of Said valve means between said open and closed 
positions, said latch means including oppositely facing 
shoulders oil said valve means and said housing, mov 
able means positioned between and engaging said shoul 
ders to hold said valve means in said open position, and 
near is reieasably holding said movable means between 
said shoulders, said hoiding means - for said movable 
means including a cam means engageable with said mov 
able means and resilient means biasing said cam means 
toward said movabie means, said cam means having an 
upwardly and outwardly extending cam shoulder, said 
shoulder of said latch means on said housing extending 
iiiWardly and upwardly, said resilient means engaging said 
housing and Said cam means and biasing said can means 
toward said shoulder of said housing. 

6. Á valve including: a tubular housing having a walive 
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seat; a valve means having an extension telescoping into 
said tubular housing, said valve means being movable in 
one direction from an open position toward said valve 
Seat to closed position for sealing engagenient there 
with, said valve extension having a flow passage having 
one ead communicating with the exterior of trie housing 
beiow said valve seat when said waive means is in cpen 
position; means on Said housing and said valve means co 
engageable for limiting movement of said valve means 
from closed position toward open position; and iatch 
injeans engageable with said valve extension and said 
housing for releasably holding said valve in open position, 
Said latch means releasing said valve means for move 
ment to closed position upon the occurrence of a pre 
cietermined pressure differential across said waive means. 

7. A valve including: an elongate tubular housing; an 
ailinular Valve seat on said housing; an elongate tubular 
valve means mounted on said housing and movable be 
tween open and closed positions for controlling flow 
of fluids through said housing, said valve means having 
a flow passage therein communicating at one end with 
the exterior of the housing on one side of said seat and 
at its otner end with the bore of the housing on tine op 
posite side of Said seat when said valve means is in an 
open pcsition; a valve closure ineans on said valve means 
Spaced longitudinally outwardly thereon from the valve 
Seat beyond said one end of said flow passage of said 
valve means and movable with Said valve means into 
engagement With Said valve seat for closing off flow of 
fiuids through the housing, means carried by and mov 
able with Said valve means for providing a differential 
in fiuid pressure acting on said valve means as a result 
of fluids ioWing through said housing; and latch means 
engageable witn said valve heans and said housing for 
releasably holding said valve means in said open posi 
tion, said latch ineans releasing said valve means for 
in ovement to closed position upon the occurrence of a 
predetermined pressure differential across said valve 
means, said valve means having means engageable with 
said latch means upon movement of said valve means 
from open toward closed position for holding said latch 
means in released position wherein said latch means is 
ineffective to restrain movement of said valve means be 
tween said open and closed positions, said tubular hous 
ing having means thereon adapted to be connected with 
an anchorlig device for reieasably securing said housing 
in a well flow conductor, said housing having thereon 
external Seal means engageable with said flow conductor 
When said valve is disposed therein for directing flow 
through said housing. 

8. A valve including: a tubular housing having a valve 
Seat; a valve means having an extension telescoping into 
Said tubular housing, said valve means being movable 
in one direction from an open position toward said valve 
eat to closed position for sealing engagement therewith, 
aid valve extension having a flow passage having one end 
communicating with the exterior of the housing below 
said valve seat when said valve means is in open position; 
lileans on Said housing engageable with said valve means 
limiting novelinent of said valve means between open and 
closed positions; latch means engageable with said valve 
extension and said housing for releasably holding said 
valve rileans il open position, said latch means releasing 
said valve means for moveinent to closed position upon 
the occurrence of a predetermined pressure differential 
acroSS Said Vaive means; and means in said flow passage 
of Said valve extension restricting the effective orifice of 
Said flow passage. 

9. A valve including: a tubular housing having a valve 
Seat; a valve means having an extension telescoping into 
Said tubular housing, said valve means being movable in 
one direction from an open position toward said valve 
Seat to closed position for sealing engagement therewith, 
said valve extension having a flow passage having one end 
communicating with the exterior of the housing below 
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said valve seat when said valve means is in open posi 
tion; and latch means engageable with said valve exten 
sion and said housing for releasably holding said valve 
means in open position, said latch means releasing said 
valve means for movement to closed position upon the 
occurrence of a predetermined pressure differential across 
said valve means, said valve extension and said housing 
having coengageable means limiting movement of Said 
valve means from said closed position toward said open position. 

10. A valve including: a tubular housing having a 
valve seat; a valve means having an extension telescoping 
into said tubular housing, said valve means being movable 
in one direction from an open position toward said valve 
Seat to closed position for sealing engagement therewith, 
said valve extension having a flow passage having one 
end communicating with the exterior of the housing below 
said valve seat when means on said housing and said valve 
means engageable to limit movement of said valve means 
from closed toward open position; said valve means is 
in open position; latch means engageable with said valve 
extension and said housing for releasably holding said 
Valve means for movement to closed position upon time 
occurrence of a predetermined pressure differential across 
Said valve means; and seal means for sealing between said 
valve extension and said housing below said one end of 
said flow passage when said valve means is in closed position. 

11. A valve including: a tubular housing having a 
valve seat; a valve means having an extension telescoping 
into said tubular housing, said valve means being movable 
in one direction from an open position toward said valve 
seat to closed position for sealing engagement therewith, 
Said valve extension having a flow passage having one end 
communicating with the exterior of the housing below 
said valve seat when said valve means is in open position; 
means on said housing and said valve extension engageable 
to limit movement of said valve means from closed toward 
open position; and latch means engageable with said valve 
extension and said housing for releasably holding said 
valve means in open position, said latch means releasing 
said valve means for movement to closed position upon 
the occurrence of a predetermined pressure differential 
acroSS Said valve means, Said latch means including op 
positely facing shouiders on said valve extension and said 
housing, movable means positioned between and engaging 
said shoulders to hold said valve means in said open posi 
tion and means releasably holding said movable means in 
an inner position between said shoulders, said movable 
means moving into an outer position out of engagement 
with said shoulder of said valve extension upon the oc 
currence of said predetermined pressure differential across 
said waive means to permit movement of said valve exten 
sion in said one direction in said tubular housing. 

12. A valve including: a tubular housing having a 
valve seat; a valve means having an extension telescoping 
into said tubular housing, said valve means being mov 
able in one direction from an open position toward said 
valve seat to closed position for Sealing engagement 
therewith, said valve extension having a flow passage hav 
ing one end communicating with the exterior of the 
housing below said valve seat when said valve means is 
in open position; means on said housing and said valve 
means engageable with each other to limit movement of 
said valve means toward open pcsition; and latch means 
engageable with said valve extension and said housing for 
releasably holding said valve means in open position, Said 
latch means releasing said valve means for movement to 
closed position upon the occurrence of a predetermined 
pressure differential across said valve means, said latch 
means including oppositely facing shoulders on said valve 
extension and said housing, movable means positioned be 
tween and engaging said shoulders to hold said valve 
mean in said open position and means releasably holding 
said movable means in an inner position between Said 
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shoulders, said movable means moving into an outer posi 
tion out of engagement with said shoulder of Said valve 
extension upon the occurrence of said predetermined 
pressure differential across said valve means to perinit 
movement of said valve extension in said one direction 
in said tubular housing, said holding means for said mov 
able means including a cam means engageable with said 
movable means for holding said movable means in Said 
inner position, and resilient means biasing said can 
means toward said movable means. 

3. A valve including: a tubular housing having a valve 
seat; a valve means having an extension telescoping into 
said tubular housing, said valve means being movable in 
one direction from an open position toward Said valve seat 
to closed position for sealing engagement therewith, said 
valve extension having a flow passage having one end coin 
municating with the exterior of the housing below Said 
valve seat When said valve means is in open positioia; 
means on said housing and said valve means limiting 
movement of said valve means toward open position; 
and latch means engageable with said valve extension 
and said housing for releasably holding said valve means 
in open position, said latch means releasing Said valve 
means for movement to closed position upon the occur 
rence of a predetermined pressure differential across said 
valve means, said latch means including oppositely facing 
shoulders on said valve extension and said housing, mov 
able means positioned between and engaging said shoul 
ders to hoid Said valve means in said open position and 
means releasably holding said movable means in an inner 
position between said shoulders, said movable means 
moving into an outer position out of engagement with said 
shoulder of said waive extension upon the occurrence of 
said predetermined pressure differential across said valve 
means to permit movement of said valve extension in said 
one direction in said tubular housing, said holding means 
for said movable means including a cam means engage 
able with said movable means for holding said movable 
means in said inner position, and resilient means biasing 
said cam means toward Said movable means, Said can? 
means having an upwardly and outwardly facing can 
snoulder engageable with said movable means, said shoul 
ders of said ?atch means on said valve eXtension and 
Said housing each extending inwardly and upwardly. 

14. A valve including: a tubular housing having a 
valve seat; a valve means having an extension telescoping 
into said tubular housing, said valve Eileans being Inovable 
in one direction from an open position toward said valve 
Seat to closed position for sealing engagement there 
with, said valve extension having a flow passage having 
one end communicating with the exterior of the housing 
below said valve seat when said valve means is in open 
position; means on said housing and said valve exten 
sion co-engageable for limiting movement of said valve 
means toward open position; and latch means engageable 
with said valve extension and said housing for releasably 
holding said valve means in open position, said latch 
means releasing said valve means for movement to closed 
position upon the occurrence of a predetermined pressure 
differential across said valve means, said atch means 
including oppositely facing shoulders on said valve exten 
Sion and said housing, movable means positioned between 
and engaging said shoulders to hold said valve means in 
said open position and meals releasably holding said 
movable means in an inner position between said shoul 
ders, Said movable means moving into an outer positici 
out of engagement with said shoulder of said valve ex 
tension upon the occurrence of said predetermined pres 
sure differential across said valve means to permit move 
ment of said valve extension in said one direction in said 
tubular housing, said holding means for said movable 
means including a can means engageable with said mov 
able means for holding said movable means in said inner 
position, and resilient means biasing said cam means to 
ward said movable means, said resilient means being dis 



posed in and engaging said housing and biasing said cam 
means toward said shoulder of said housing. 

15. A valve including: a tubular housing having a 
valve seat; a valve theans having an extension telescoping 
into said tubular housing, said valve means being nov 
able in one direction from an open position toward said 
valve seat to closed position for sealing engagement there 
with, said valve extension having a flow passage having 
one end coin municating with the exterior of the housing 
below said valve seat when said valve means is in open 
position; means on said housing and said valve means 
co-engageable to limit movement of said valve means 
toward open position; and latch means engageable with 
said valve extension and said housing for releasably hold 
ing said valve means in open position, said latch means 
releasing said valve means for movement to closed posi 
tion upon the occurrence of a predetermined pressure 
differential across said valve means, said latch means 
including oppositely facing shoulders on said valve ex 
tension and said housing, movable means positioned be 
tween and engaging said shoulders to hold said valve 
means in said open position and means releasably hold 
ing said movable means in an inner position between said 
shoulders, said movable means moving into an outer 
position out of engagement with said shoulder of said 
valve extension upon the occurrence of said predeter 
mined pressure differential across said valve means to 
permit movement of said valve extension in said one 
direction in said tubular housing, said holding means for 
said movable means including a can means engageable 
with said movable means for holding said movable means 
in said inner position, and resilient means biasing said 
cam means toward said movable means, said resilient 
means being disposed in and engaging said housing and 
biasing said cam means toward said shoulder of said 
housing, said movable means being a plurality of balls. 

16. A valve including: a tubular housing having a 
valve seat; a valve means having an extension telescoping 
irio said tubular housing, said valve means being mov 
able in one direction from an open position toward said 
valve seat to closed position for sealing engagement there 
with, said valve extension having a flow passage having 
one end communicating with the exterior of the housing 
below said valve seat when said valve means is in open 
position; means on said housing and said valve extension 
cc-engageable to limit movement of said valve means 
toward open position; and latch means engageable with 
said valve extension and said housing for releasably hold 
ing said valve means in open position, said latch means 
releasing said waive means for movement to closed posi 
tion upon the occurrence of a predetermined pressure 
differential across said valve means, said latch means 
including oppositely facing shoulders on said valve ex 
tension and said housing, movable means positioned be 
tween and engaging said shoulders to hold said valve 
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means in said open position and means releasably holding 
said movable means in an inner position between said 
shoulders, said movable means moving into an outer 
position out of engagement with said shoulder of said 
valve extension upon the occurrence of said predeter 
mined pressure differential across said valve means to 
permit movement of said valve extension in said one 
direction in said tubular housing, said holding means for 
Said movable means including a cam means engageable 
with said movable means for holding said movable means 
in said inner position, and resilient means biasing said 
can neans toward said movable means, said resilient 
means being disposed in and engaging said housing and 
biasing said can means toward said shoulder of said 
lotising, said movable means being a plurality of balls, 
Said can means being an annular member disposed about 
Said valve extension and in said housing. 

17. A valve including: a tubular housing having 
means for releasably securing it within a well flow con 
ciuctor and having a bore with a valve seat in said bore; 
a tubular valve member slidable in said housing and 
having a valve closure means thereon movable in one 
direction from an open position toward said valve seat 
to closed position in engagement with said seat for clos 
ing off flow therethrough, the bore of said tubular valve 
member providing a flow passage communicating at one 
end with the exterior of the housing below said valve 
seat and at its other end with the bore of the housing 
above said seat when said valve member is in an open 
position; means on said housing engageable with said 
Valve memberliniting movement of said valve member 
between open and closed position; latch means engage 
able with said valve member and said housing for releas 
ably holding said valve member in an open position, said 
latch means releasing said valve means for movement to 
closed position upon the application of a predetermined 
fluid pressure differential across said valve member; and 
Tileans in the flow passage of said tubular valve member 
providing for the creation of a fluid pressure differential 
to said movable valve member as a result of fluids flow 
ing through said valve member to cause actuation of said 
valve member to move the same from open to closed 
position. 
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