Dec. 25, 1962 G. M. RAULlNé 3,070,119

WELL TOOLS
Filed July 20,.1959 2 Sheets-Sheet 1
5 ' /5
(N 7z a4
L 28 27
~/3
L 26
A
[ —27
-4
AINNEEY
37 79 g
35t\ 30 | -7
f\§ SN - 33
20 B
[« /2 - 20
2N /]
</5’7
37
0~ | _
L ~38 ' !
) — /5 '
26
77 -
25 Y] §§> ! 7
%
i »

42
44
Y7y 4 4 20
k- 40
Fig.l Fig.2

INVENTOR
George Max Raulins

@4@%&%

ATTORNEY




Dec. 25, 1962 G. M. RAULINS .3,070,119

WELL TOOLS
Filed July 20, 1959 2 Sheets-Sheet 2
57
55 - 55
- 56 56
g7 4
88 7 90
290 '
N N
"6 3 R
MRV =y £
A “ 8
/ §e 63
— &) 63 65
gg//g L &2
N 57 | 60
| s Vely
Z - -
| 77
&0 ' '
5071 &5 T D3~ 2 d '
’ 77 — — 59 772
L~78
N . % f - 58
Ay 5 N )
P //45 4 %
é 72
q o | 472
%
: 7z | 582
o w
1 - 95
742¢
732
Fig. 3 Fig.5 Fig.4
INVENTOR
George Max Raulins

v 6@@%

ATTORNEY



United States Patent Office

3,079,118

Patented Dec. 25, 1852

Y

3,070,119
WELL TOOLS
George Max Raulins, Dalias, Tex.,, assigner, by mesns as-
signients, t¢ OHs Engineering Corporation, Dailas,
Tex., a corperation of Delaware
Filed July 28, 1959, Ser. No. 828,260
7 Claims, (L1 137—466)

This invention relates to well tools and more particular-
{0 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 weil flow conductors whereby the safety
valve may be installed even in well fow conductors which
have bends of relatively short radius.

A still further object is to provide a safety valve for
installaticn in a well flow conductor to control flow of well
fluids therethrongh which includes a heusing having a
vaive 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 conduetors which is provided with sealing means for
scaling 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 comstructed in mccordance 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 1
valve of FIGURE ! 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 18 includes
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a tubular housing 12 having a reduced threaded upper end
portion 13 on which is secured a coupling 14 into whose
upper threaded bore may be received ths conanector 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,
1957 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 shonl-
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 abave the internal
annular flange 26 of the valve housing. The split ring
engages the upper annular shounlder of the internal flange
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 cam
shoulder 30 which engages a plurality of latch balls 31
disposed between the shoulder 30 and the inwardly and
upwardly extending cam shoulder 19 of the valve housing.

The latch balls 31 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 cam 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 cam
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 FIGURE 1. The cam ring is biased upwardly
toward the latch balls and the intermediate downwardly
facing shoulder 19 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 abuis
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 valve extension 25 is provided
with a valve 4§ having a downwardly and sutwardly ex-
tending shoulder 41 which is adapted io engage the annu-
Iar 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 poris 44 of the valve extension.
A bean 45 is threaded in the valve extension 35 above

5 the flow ports 44 and provides a reduced orifice 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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sure differential across the vaive extenzion 25 and the
valve reaches or exceeds the predet
upwardly acting ferce exerted by such pressure differen-
tia] on the valve extension 25 will be of sufficient force
to cause the downwardly and outwardly extending shoul-
der 38 of the valve housing to cam the latch balls out-
wardly between the downwardly facing shoulder 19 of
the valve housing and the downwardly and inwardly ex-
tending cam shoulder 35 of the cam 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 laich balls.

1t will be apparent that such upward movement of the
valve housing causes the annular shoulder 41 of the valve
&0 to sealingly engage the valve szat 42 to close the flow
ports 44 of the valve extension and thus prevent flow of
fluids upwardly into the tubular valve extension, through
the orifice of the bean 45 to the connecior sub 15 and
thence upwardly to the well flow 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 iliustrated in FIGURE 2, spring 37 exerts
no force which would tend to move the valve extension
downwardly relative to the valve hou ing since the latch
balls 31 now engage the outer surface of the valve ex-
tension below the downwardly and outwardly extending
annular cam ‘shoulder 38 of the valve housing.

1£ 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 bzen equalized a suitable
tool taay be lowered by means of 2 fiexible line to engage
the valve extension and move it downwardly until the
cam shoulder 3@ thereof is again positioned below the
downwardly facing shoulder 19 of the housing whereupon
the force exerted by the spring 37 moves the cam ring 33
upwardly and the latch balls are cammed inwardly by
the downwardly and inwardly extending cam shoulder 35
of the cam ring to their latching positions illustrated in
FIGURE 1.

Alternatively, fluid under pressure may be introduced
through the connestor 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 positicn
illustrated in FIGURE 2 to the open position llustrated
in FIGURE 1. With the latch balls again in their inner
latching positions illustraied in FIGURE 1, the valve ex-
tension again will remain opsn until an upwardly acting
pressure differential occurs having a predetermined value
which is of sufficient force to cause the latch balls 31 to
again be cammed outwardly by the downwardly and out-
wardly extending cam shoulder 3¢ of the valve exten-
sion whereupon the valve extension again will move with
a snap action into its closed position. When the balls
are moved out of engagement with the latch 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 iltustrated
in FIGURES 1 and 2 includes tubular housing in
which a tubnlar valve exiension 25 is siidably mounted
for limited longitudinal movement, that the valve exten-
sion is provided with flow ports 44 which communicate
with the exterior of the vaive extension when the valve
housing is in its lower cpen position and that such flow
ports 44 are closed from communication with the ex-
terior of the valve housing when the valve extension is
moved upwardly in the valve housing and the shoulder
41 of the valve 40 engages the valve seat 42.

1t will further be seen that the valve exiension Is main-
tained in its open position by a latch means, such as a
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plurality of latch balls which their inner
lztching positions whereby 2gs o downwardly
facing shoulder of the valve housing and the upwardly
facing cam shoulder 3% of the valve extension to limit
upward movement of the valve extension in the vaive
housing.

Tt 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 whose force may be varied by
varying the thickness of the adjusting ring 38.

T will further be seen that upon the ocrurrence of an
upwardly acting pressure differential of a predetermined
value across the valve, the cam shoulder moves the latch
balls outwardly whereupon the latch balls and the spring
no longer exert any force which would tend to prevent
wpward movement of the valve exter sion 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.

Tt will thus be apparent that due to the snap actiont
provided by the combination of the upwardly biased cam
ring and the latch balls 31 there is no tendency for ex-
cessive wear of the surface 41 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 valve 4§ moved
slowly toward their closzd 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 51 reduced at
its upper end to provide an upwardly facing shoulder
59, which limits dowaward 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 suiiable 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 $¢ 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-
Iy extending cam shouldsr 66 of the tubular valve exten-
sion 67 to releasably latch or held 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 78 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
bean 77 and in the valve extension. The valve extension
may be provided with a downwardly facing internal an-
aular shoulder 88 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 82 may be disposed to seal be-
tween the bean and the valve extension. The bean of
course is provided with an orificc 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 dewnward movement of the valve ex-
tension in the tubular housing. An Q-ring 96 or other
suitable sealing means is disposed in an internal annular
recess of the internal flange 88 to seal between the valve
extension and ths valve housing 51,

It will now be apparent that the valve 5¢ functions in
exactly the same manner as the safety valve 18 illustrated
in FIGURES 1 and 2 to prevent flow of well fluids there-
through upon the occurrence of a pressure differential
which excezsds a predetermined value and that the valve
72 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 wiil 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
fiow conductor and the tubular housing whereby flow
of fluids can take place only through the flow port 72,
the valve extension and the orifice 85 of the bean 77.

In FIGURE 5 is illustrated a modified form of the
valve wherein the spring retainer ring 384 is provided
with an internal recess in which is disposed an O-ring
95 which seals between the retainer ring and the valve
extension 6¢7a below the flow ports 72a. The O-ring 95
may be provided to prevent lzakage between the valve
surface 734 and the vaive 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 77« is shown locked in position in the valve
extension 67z by a snap ring 96 which is received in
aligned external and internal recesses, respectively, of the
bean 77a and the valve extension.

It will now be seen that in both forms of the safety
valve illustrated and dsscribed 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
cuatting action of abrasive particles carried in the fluids
flowing 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 68 which biases
the cam ring toward engagement with the latch balls is
subjected to only very slight additional compressicn 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 therecf 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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or by creating a downwardly acting pressure on the
valves, as with 2 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
annnlar valve seat on said housing; an elongate tubular
valve means mounted on said housing and movable be-
tween open and closed positions for controiling 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 therson 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 valve 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 ciosed 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 ciosed position for holding said latch
means in released position wherein said latch means is in-
effective to restrain movement of said valve means be-
tween said open 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 ¢n said housing and movable
between open and closed posiiions for controlling flow
of fluids tnrough 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 vaive member
is in an open position; a valve closure means on said
tubular 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 inio engagement with said valve seat for
closing off flow of fluids through the housing; means car-
ried by and movable with said valve means for providing
a differential in fluid pressure acting on said valve means
as a result of fluids flowing through said housing; and
Iatch means engageable with said valve means and said
housing for reieasably holding said valve means in said
open positon, said latch means releasing said valve means
for movement to closed position upon the occurrence of
a predetermined pressure differential across said valve
eans, 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 in-
effective to restrain movement of said valve means be-
tween said open and closed pesitions, said latch means
including oppositely facing skoulders on said valve means
and said housing, movable means positioned between
and engaging said shoulders to hold said vaive means
in said open position, and means releasably holding said
movable 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 conirelling flow of
finids through the valve heousing; and latch means en-
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gageable with said valve micams 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 differential across said vaive
means, said valve means having means engageable with
said latch means upon movement of said valve means
from open toward ciosed position for holding said lateh
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 latch nieans
including oppositely facing shoulders om said valve
means 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 cam
means engageable with said movable means and resilient
means biasing said cam means toward said movable
means.

4, A valve including: an elongate tubular housing; a
valve means mounted on said housing and movable be-
tween open and ciosed positions for controlling flow of
fluids tnorough 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 tne occurrence of a predetermined pressure
differential across said valve means, said valve means hav-
ing means engageable with said latch means upon move-
ment of said valve means from open toward c:0sed posi-
tion for holding said latch means in released position
wherein said latch means is ineffective to restrain move-
ment of said valve means between said open and closed
positions, said iatch. means including oppositely facing
choulders on 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
means releasably helding said movable means between
said shoulders, said hoiding means for said movable
means including a cam means engageabie with said mov-
able means and resilient means biasing said cam means
toward said movable means, said cam means having an
upwardly and outwardly extending -cam 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
veive means mounted on said housing and movable be-
tween open and closed positions for controiling fiow of
fluids tnrough the housing; and laich means engageable
with said valve means and said housing for releasably
holding said vaive 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 vaive means, said valve means hav-
ing means engageable with said latch means upon move-
ment of said vaive means from cpen toward closed posi-
tion for holding said latch means in released position
wherein said datch means is ineffective to restrain move-
ment of said valve means between said open and closed
positions, said- latch means including oppositelly facing
shoulders on said valve means and said housing, mov-
able means positioned between and engaging said shoul-
ders to hold said vaive means in said-open position, and
means releasably 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 movable means, said cam meais having an
upwardly and outwardly extending cam shoulder, said
shoulder of said latch means on said housing extending
inwardly and upwardly, said resilient means engaging said
housing and said cam means and biasing said cam means
toward said shoulder of said housing.

6. & valve including: a tubular housing having a valve
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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 pesition toward said valve
geat to ciosed position for seaiing engagement there-
with, said valve extension having 2 flow passage having
one ead communicating with the exterior of tne housing
beiow said valve seat when said valve 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 latch
means engageable with said valve extension and said
housing for releasably holding said valve in open position,
caid latch means releasing said valve means for move-
ment to ciosed position upon the occurrence of a pre-
determined pressure differential across said valve means.

7. A valve inciuding: an elongate tubular housing; an
annular valve seat on said housing; an elongate tubulsr
valve means mounted on said housing and movable be-
tween open and closed. positions for controliing flow
of fluids through said nousing, 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 tore of the housing on tae op-
posite side of said seat when said valve means is in an
open pesition; a valve closure means on said valve means
spaced longitudinaily ouiwardly thereon from -the vaive
seal beyona said one end of said flow passage of said
vaive means and movable witn said valve means into
engagement with said valve seat for closing off flow of
fiugs through the housing, means carried by and mov-
able with said valve means for providing a differential
in fiuid pressure acting on said vaive means as a result
of fluids Howing througn said housing; and latch -means
engageable witn said valve means-and said housing for
reieasably holding said valve means in- said- open posi-
tion, said - latcn means releasing said valve meaus for
movement to closed position upon the occurrence of a
predetermined pressiiie 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 holiding said latch
means 1n released position wherein said. latch means is
inefiective to restrain movement of said valve means be-
tween said open and closed positions, said tubular hous-
ing having means thereon adapied to be connected with
an aanchoring device for reieasably securing said housing
in a well flow conductor, said housing having thereon
external seal means engageable with said flow conducior
wnen said valve is disposed thersim for directing flow
through said housing.

3. A valve inciuang: 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 engageable with said valve means
limiting movement of said valve means between open and
closed positions; latch means engageable with said valve
extension and said housing for releasably holding said
valve mieans 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 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
communaicating 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 ciosed position upon the
oceurrence 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
seai 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 nousing and said valve
Imeans 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 tne
oceurrence 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 inciuding: 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 rereasably holding said
valve means in open position, said Iatch means releasing
said valve means for movement to closed pacsition upon
the occurrence of a predetermined pressure differential
across said valve means, said latch means including op-
positely facing shoulders 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 valve means to permit movement of said valve extei-
sion in said one direction in said tubular housing.

12. A valve including: a tubular kousing 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 clesed position for sealing engagement
therewith, said valve extension having a flow passage hav-
ing ome 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 pesition; 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 acress 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 permit
movement of said valve extension in said one direction
in said tubular housing, said holding means for said mav-
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 cam
means toward said movable means.

3. A valve including: a tubular housing having a valve
séat; 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 exiension having a flow passage having one end com-
municating with the exterior of the housing below said
valve seat when said valve means is in Open positicn;
means on said housing and said valve means limiting
movement of sald vaive means toward open position;
and latch means engageable with said valve extension
and said housing for reieasably holding said valve means
in open position, said laten means reieasing 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 oppaositely facing

shoulders cn said valve extension and said nhousing, mov-

able means positioned between and engaging said shoul-
ders to houd-said valve means in said open position and
means releasably holding said movable means in an inner
bosition between said shoulders, said movable means
moving into an outer position cut of engagement with said
shoulder of said vaive extension upon the occurrence of
said predetermined pressure differential across said valve
means to permit movement cf said valve extension in said
one direction in said tubular housing, said hoiding 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 cam
means having an upwardly and cutwardly facing cam
snoulder engageable with said movable means, said shoul-
ders of said laich means on said valve extensicn 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 tubuiar housing, said valve means being movable
in one direction from an open position toward said valve
scat 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 Iatch 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 exten-
sion and said housing, movable means positioned between
and engaging said shouiders to hold said valve means in
said open position and means releasably holding said
movable means in an inner position between said shoul-
ders, said movable means moving into an auter positicn
out of engagement with said shoulder of said valve ex-
tension upon the occurrence of said predetermined pres-
sure differential across said valve mezans 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 cam means engageable with said mov-
able means for holding said movable mezans in said inner
position, and resilient means biasing said cam means to-
ward said movable means, said resilient means being dis-
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posed in znd engaging €aid ‘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 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 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 ol said housing and said valve means
co-engageable to limit movement of said valve means
toward open position; and latch medns 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-
rween 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 cam means engageable
with. said movable means for holding said movable means
in said inner position, and resilieat means biasing said
cam means toward said movable means, said resilient
means being disposed in and engaging said housing and
Liasing said cam means toward said shoulder of said
housing, said movable means being a plurality of balls.

16. A vaive including: a tubular housing having a
valve seat; a valve means having an extension telescoping
into said tubular housing, said valve means being mov-
abie in one direction from an open positica toward said
valve seat to closed position for sealing engagement there-

ith, 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
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
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mieans in-said open position and mears releasdbly ‘holding
said movable yreans in an inmer position between said
shoulders, said movable means meving into an oufer
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 inmer position, and resilient means biasing said
carn means foward said ‘movable means, said resilient
means being disposed in and engaging said housing and
biasing said cam means toward ‘said shoulder of said
licusing, said mevable means being a plurality of balls,
said cam means being an annular member disposed about
gaid valve extension and in said housing.

17. A valve ‘including: a -tubular housing having
means for releasably ‘securing it within a well flow con-
ductor 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 valveseat
to closed position in engagement with said seat for clos-
ing off flow therethrough, the bore of said tubular valve
member providing a fiow 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 member limiting 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
lateh means releasing said valve means for movement to
closed position upon the application of a predetermined
fluid pressure differential across said valve member; -and
reans 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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