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The present invention relates to subsurface well bore 
apparatus, and more particularly to apparatus for auto 
matically controlling the ?ow of well production in a 
well bore. , 

An object of the invention is to provide an improved 
subsurface well apparatus that automatically shuts ed 
the well production in the well bore upon the develop 
ment of a particular adverse condition or adverse con 
ditions in or around the well, such as breaking of the 
surface connections due to weather conditions, enemy 
action, or the like. 
Another object of the invention is to provide subsur 

face well apparatus capable of permitting or preventing 
the ?ow of well production in the well bore under the 
control of the operator at the top of the well bore. 
A further object of the invention is to provide valve 

apparatus for controlling well production, which is 
adapted to be disposed in the well bore, and which has 
a full opening therethrough when in an open condition 
to permit other devices, such as gun perforators or 
recorders, to be moved therethrough. 
An additional object of the invention is to provide 

valve apparatus for controlling well production, which 
has a straight through passage when in open condition, to 
avoid impeding the ?ow of well production. 
Yet another object of the invention is to provide sub 

surface valve apparatus for controlling well production, 
which can be held and locked in open condition when 
ever desired. 

This invention possesses many other advantages, and 
has other objects which may be made more clearly ap 
parent from a consideration of a form in which it may 
be embodied. This form is shown in the drawings ac 
companying and forming part of the present speci?ca 
tion. It will now be described in detail, for the purpose 
of illustrating the general principles of the invention; 
but it is to be understood that such detailed description 
is not to be taken in a limiting sense, since the scope of 
the invention is best de?ned by the appended claims. 

Referring to the drawings: 
FIGURE 1 is a longitudinal section through a valve 

apparatus disposed in a well casing, the valve being in 
open condition; 
FIG. 2 is a view similar to FIG. 1 on an enlarged 

scale, disclosing the valve in closed condition; 
FIG. 3 is a view on an enlarged scale similar to FIG. 1, 

disclosing the valve latched or locked in an open con 
dition; 

FIG. 4 is a cross section on an enlarged scale taken 
along the line 4——4 on FIG. 2; 
FIG. 5 is an enlarged fragmentary longitudinal section 

taken along the line 5-5 on FIG. 1; 
FIG. 6 is an enlarged cross section taken along the 

line 6—6 on FIG. 3. 
The valve apparatus A disclosed in the drawings is 

adapted to be disposed within a well casing B, or similar 
well conduit, and to be connected to a tubular string C 
extending to the top of the well bore, and also to be 
placed in operative relation to a lower tool D, such as 
a well packer anchored in packed-oil condition in the 
well casing. Only the body portion of the well packer 
D is illustrated in the drawings since the particular well 
packer itself forms no part of the present invention. Such 
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well packer may be of the specific type disclosed in 
Patent No. 2,695,068, and will normally be set in the 
Well casing above casing perforations (not shown) or 
the like, through which production from a producing zone 
in the formation will ?ow into the well casing for up 
ward passage through the packer D, the valve apparatus 
A and the tubular string C to the top of the well bore. 
The valve apparatus A is designed to permit the Well 

production to continue to ?ow upwardly into the tubular 
string C, except upon the occurrence of a particular 
event, whereupon the valve apparatus will automatically 
close and shut in the well. 
As shown in the drawings, the valve apparatus A in 

cludes a housing 10 made of several parts. Thus, a cen 
tral housing member 11 is threadedly attached to an 
upper housing head 12 having a lower threaded box 13 
to which the lower end of the inner tubular string C is 
threadedly secured. The head 12 also has an upper 
threaded box 14 of a substantially greater diameter than 
the lower threaded box for threaded reception of the 
lower end of an outer tubular string E surrounding the 
inner tubular string C and extending to the top of the 
Well bore. The inner and outer tubular strings C, E are 
spaced from one another to de?ne an annular passage 15 
therebetween. 
The lower end of the central or intermediate housing 

member 11 is threadedly secured to a lower head 16 hav 
ing a threaded box 17 for threaded attachment to the 
upper pin end 18 of the body of the lower packer D, 
which is anchored in packed-off condition in the well 
casing B above casing perforations (not shown). 
The upper head 12 has a depending inner housing por 

tion 19 terminating a substantial distance above the lower 
housing head 16. This depending housing portion 19 
may have an external diameter substantially equaling the 
internal diameter of the outer housing wall 20, the inner 
housing portion having one or a plurality of longitudinal 
grooves 21 therein opening through the lower end of 
the inner housing portion 19 and communicating at the 
upper end with upper ports 22 in the upper head 12 
which open into an annular space 23 between the upper 
head 12 and the inner tubular string C, this annular space 
23 being in communication with the annular space 15 
between the inner and outer tubular strings C, E. 
The inner housing portion 19 is tubular, having a pas 

sage 24 therethrough of a minimum diameter preferably 
at least equal to the inside diameter of the inner tubular 
string C. Slidably mounted Within the lower portion of 
the inner housing member 19 and also along the outer 
housing member 11 is a control sleeve 25, including an 
upper skirt portion 26 slidable within the lower portion 
of the inner housing member 19. This control sleeve has 
a lower annular piston head portion 27 slidable along 
the cylindrical wall 20 of the outer housing member 11. 
Leakage of ?uid between the skirt 26 and inner housing 
member 19 is prevented by a suitable side seal 28, such 
as a rubber or rubber~like O ring, disposed within an 
internal groove 29 in the inner housing member 19 and 
slidably and sealingly engaging the periphery of the sleeve 
skirt 26. Leakage of ?uid between the piston head 27 
and the Wall 20 of the outer housing member is pre 
vented by one or more side seals 30, such as rubber or 
rubber-like 0 rings, mounted in ring grooves 31 in the 
piston and slidably and sealingly engaging the wall of the 
outer housing member. 
The control sleeve 25 has a passage 32 therethrough 

which preferably has a diameter no less than the inside 
diameter of the inner tubular string C. The lower end 
of this passage is surrounded by a valve seat 33 at the 
lower portion of the control sleeve 25, this valve seat 
preferably being a portion of a spherical surface adapted 
to coact with the outer surface 34 of a spherical valve 
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head 35 pivotally carried by the control sleeve. As 
speci?cally disclosed, diametrically opposed legs 36 are 
integral with, or otherwise suitably secured to, the control 
sleeve 25 and depend from the valve seat portion 33 
thereof. The spherical valve head 35 is pivotally car 
ried ‘by these legs by oppositely directed trunnions 37 suit 
ably secured to the valve head and mounted within aligned 
bores 38 in the legs. The head 35 has a central pas 
sage 39. therethrough having a diameter substantially 
equal to the diameter of the control sleeve passage 32, 
this headbeing adapted to be rocked about its trunnion 
axis in one direction to place its passage in alignment 
with the control sleeve passage, and also being adapted 
to be rocked about its trunnion axis in the opposite direc 
tion to place its external spherical surface 34 in engage 
ment with the spherical seat 33 and fully across the pas 
sage‘ 32 through the control sleeve 25. - 1 a 

The open and closed condition of the valve head 35 
relative to its seat 33 is determined by axial movement 
of the control sleeve 25 within the housing 10. The valve 
head 35 has opposed links 40 pivotally secured thereto 
on its opposite sides by means of aligned pins or screws 
41, each pin or screw being threadedly secured to the 
head and projecting outwardly therefrom through’ an 
upper hole in an associated link. The lower end of each 
link is provided with an elongate slot 42 adapted to re 
ceive ‘a pin or screw 43 threaded into an upper extension 
44 of the lower housing head 16. The head 45 of each 
pin is disposed within an enlarged recessed portion 46 
of the slot 42 so that the pin or screw head 45 does not 
extend beyond the outer surface of the link. The lower 

' pins 43 themselves are also in alignment with one another 
and are disposed on opposite sides of the head and ex 
tension 44. This extension ‘also has one or a plurality 
of side ports 47 therethrough to insure ?uid cornmunica- ‘ 
tion between the central passage 48 through the lower 
head 16 and the space between the control sleeve 25 
and the lower head 16; The passage 48 through the 
lower head also has a diameter which is preferably the 
same as, or no less than, the diameter of the passages 
through the spherical valve head 35 and the control sleeve 
25. 
When the control sleeve 25 occupies a lower position 

within the housing 19, the spherical valve head 35 will 
be disposed in the open position illustrated in FIG. 1, 
the head being clamped in such open position between the 
valve seat 33 and the upper end 50 of the lower head 
extension 44. The valve is fully opened, there being a 
straight through passage through the valve apparatus 
that is unrestricted, and which preferably has a diameter 
at least equal to the inside diameter through the inner 
tubular string C. 
The valve A is shifted to a closed position as a result 

of upward movement of the control sleeve 25 within the 
housing 10. When the control sleeve moves upwardly 
within the housing, it carries the head 35 upwardly with 
it. The links 40 move upwardly until the lower ends 
of the link slots engage the pins 43, whereupon the links 
cannot move upwardly to any further extent. As a result, 
the links exert a pull on the head 35 rocking it in a 
counter-clockwise direction (as seen in FIGS. 1 and 2) 
from the open position shown in FIG. 1 to the fully 
closed position shown in FIG. 2. At this time the sleeve 
25 may have moved to its uppermost extent, as deter 
mined by engagement of its piston portion 27 with the 
lower end of the inner housing portion or member 19, 
the position being illustrated in FIG. 2. 
The valve can be again placed in the open condition 

illustrated in FIG. 1, as a result of‘ downward movement 
of the control sleeve 25 within the housing 10. Such 
downward movement will ?rst move the head 35 down 
wardly with it until the upper ends of the link slots 42 
engage the pins 43 secured to the lower head member 16. 
When such engagement occurs, the links cannot move 
downwardly any further, so that additional downward 
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4 
movement of the control sleeve 25 and valve head 35 
will cause the links 35 to relatively rock the valve head 
about its trunnion axis in a clockwise direction, as seen 
in FIGS. 1 and 2, back to the condition shown in FIG. 
1, in which the valve head 35'lagain becomes clamped 
between the valve seat 33 and the upper end 50 of the 
lower housing head member 16. 

Shifting of the control sleeve 35 within the housing 
10, to place the valve head 35 in the open or closed 
position, depends upon the pressure of the ?uid in the 
annulus 15 between the inner and outer tubular strings 
C, E as compared to the pressure of the well formation, 
and more particularly the pressure within the valve ap 
paratus A. If the pressure within the annulus 15 be 
tween the inner and outer tubular strings exceeds the 
pressure of the well production, the control'sleeve 25 
will 'be shifted an held in the lower position within the 
housing 10 illustrated in FIG. 1. The pressure in the 
annulus 15 will be exerted through the ports 22 and the 
longitudinal grooves 21 on the upper side 60 of the 
piston head 27, urging the control sleeve 25 downwardly. 
The well production pressure will be exerted through 
the ?uid in the lower head 16, the ports 47 and the 
space between the lower head and the piston 27, acting 
upwardly on the lower side 61 of the piston and tending 
to urge the control sleeve 25 in an upward direction. 
So long as the pressure in the annulus 15 exceeds the 
well production pressure, the control sleeve 25 will be 
shifted downwardly and held in this downward position, 
in order to locate and maintain the valve in the open 
position shown in FIG. 1. However, should the well 
production ‘pressure exceed the pressure in the annulus 
15, then the well production pressure will shift the con 
trol sleeve 25 upwardly to the position shown in FIG. 2, 
in which the valve head 35 will be disposed in closed 
position across the control sleeve, the well production 
pressure acting on the head 35 and tending to hold it in 
closed engagement against its companion seat 33. 

lormally, a predominating ?uid pressure is maintained 
in the annulus 15 between the inner and outer tubular 
strings C, E, so that the control sleeve 25 is held in its 
lower position, such as shown in FIG. 1. If, however, 
the pressure in the annulus 15 is lowered or relieved for 
any reason, as, for example, as the result of disruption 
of the connections at the top of the well bore, the well 
production pressure then predominates and will act on 
the lower end 61 of the control sleeve to shift it upwardly 
to the position shown in FIG. 2, ‘thereby automatically 
closing the valve. At any subsequent time that it is 
desired to reopen the valve, it is merely necessary to re 
establish a predominant pressure in the annulus 15 be 
tween the inner and outer tubular strings, to effect a 
downward shifting of the control sleeve 25 and a rocking 
of the valve head 35 once again about its trunnion axis 
to the fully opened condition shown in FIGS. 1 and 5. 

Because of the fully open and straight through passage 
through the valve apparatus A, there are no restrictions 
whatsoever, nor changes in direction, to the flow of the 
well production through the valve apparatus. It con 
tinues into the inner tubular string C, to be conducted 
thereby to the top of the well bore. If it becomes nec 
essary to perform any operation in the well bore below 
the valve apparatus A through the use of other equip 
ment, such other equipment can be lowered through the 
inner tubular string C and through the open valve appa 
ratus A into the well bore therebelow, as below the pro 
duction packer D. As an example, if it is desired to 
record the temperature or pressure below the production 
packer, a suitable recording instrumentality can be 
lowered through inner tubular string C, valve apparatus 
A and production packer D, and then withdrawn through 
the apparatus to the top of the well bore. If the casing 13 
is to be perforated below the well packer D, then the per~ 
forating, apparatus, such as a gun perforator or a shaped 
charge perforator, can be lowered through the inner tubu~ 



2,998,677’ 
5 

Iaf string C, valve apparatus A and packer D to a position 
below the latter, the perforator being used to perform its 
function and then withdrawn through the packer, valve ap— 
paratus and tubing string C to the top of the well bore. 
When other operations are to be performed in the well 
bore, it is unnecessary to remove the various tubular 
strings C, E and the valve apparatus A. 
The valve apparatus A can be latched or locked in its 

open condition whenever desired. As shown, a split ex 
pansible lock ring ‘64 is disposed in an enlarged diameter 
portion 65 of the inner housing member 19‘, this large 
diameter portion opening at its lower end into an internal 
groove 66 in the inner housing portion. The split ex 
pansible lock ring 64 initially occupies an upper position 
in engagement with a downwardly facing shoulder 67 in 
the inner housing member 19. The ring 64 extends in 
wardly into the inner housing portion, but its internal 
diameter is still substantially greater than the inside diam 
eter of the inner tubular string C. When the control 
sleeve 25 is in its lowermost position, the upper end of 
its skirt 26 is disposed at the lower end of or immediately 
below the internal groove 66. Shifting of the lock or 
latch ring 64 downwardly within the inner housing mem 
ber 19 into alignment with the groove 66 permits it to 
expand thereinto, extending at least partly across the 
upper end of the control sleeve 25 and thereby preventing 
the control sleeve from moving upwardly in the valve 
housing 10. The valve apparatus is thus locked in the 
open condition shown in FIG. 1, and also FIG. 3. 
A tool F for shifting the lock ring 64 from its upper 

position shown in FIG. 1 to its lower position within the 
groove 66 is illustrated in FIGS. 3 and 6. Such tool in 
cludes a mandrel 70 that may have an upper spear head 
71 for engagement by a suitable overshot. The lower 
portion 72 of the mandrel is hollow or sleeve-like and 
has a plurality of slots 73 through its wall through which 
latch dogs 74 project. These latch dogs are urged radi 
ally outwardly by helical compression springs 75, the 
outermost movement of the latch dogs being limited by 
engagement of their oppositely directed side wings 76 
with the inner wall of the sleeve portion 72 of the man 
drel. The sleeve portion of the mandrel is closed by a 
mandrel head 77, the upper portion of which is thread 
edly secured to the sleeve. This mandrel head 77 has an 
external diameter corresponding to the internal diameter 
of the control sleeve 25, and it also carries a suitable seal 
ring 78 in a peripheral groove 79 in slidable sealing en 
gagement with the inner wall of the control sleeve. The 
lower ends 80 of the dogs 74 are substantially normal to 
the axis of the mandrel 70, whereas the upper, outer po-r 
tions 81 of the dogs are tapered in an upward and inward 
direction. 
When the valve apparatus A is to be locked in the open 

condition disclosed in FIG. 1, the tool F may be inserted 
within the inner tubular string C and pumped down 
wardly therethrough into the valve apparatus. The latch 
dogs '74 slide along the wall of the inner tubular string C 
and will allow the mandrel 70 to move downwardly until 
the lower ends 80 of the dogs engage the upper side of 
the split, expansible lock ring 64. At this time, the man 
drel head 77 is disposed within the control sleeve 25, 
enabling pressure to be applied through the ?uid in the 
inner tubular string on the mandrel, which will force the 
mandrel 70 downwardly, carrying the lock ring 64 down 
wardly with it, by virtue of engagement of the dogs 74 
therewith, until the lock ring is disposed in alignment 
with the internal groove v66. The ring 64 will expand 
outwardly into the internal groove for the purpose of 
locking the control sleeve 25 in the position shown in 
FIG. 3, wherein the valve apparatus is in its open con 
dition. 
A suitable overshot (not shown) can be lowered 

through the inner tubular string C on a suitable sand line, 
or other wire line, this overshot becoming connected to 
the spear head 71 in a known manner, allowing the sand 
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6 
line to be elevated to carry the mandrel upwardly with it? 
The tapered upper ends 81 of the dogs 74 will cause such 
dogs to be shifted inwardly whenever restrictions are en 
countered, the dogs moving back into the inner tubular 
string C and sliding along the wall of the latter while the 
tool is being elevated to the top of the hole. The latch 
ring 64 will remain in the groove 66 and will hold the 
control sleeve 25 in a position securing the valve appa 
ratus open. 
The tool F is operative to shift the valve apparatus to 

the open condition or to hold it in the open condition. 
If the valve is in the closed condition, the dogs 74 will 
engage the latch or lock ring 64, the downward force of 
the tool being transmitted through the lock ring to the 
control sleeve 25, ‘with which it is in engagement, as 
shown in FIG. 2, shifting the control sleeve downwardly, 
until the lock ring snaps into the lock groove 66, secure 
the valve apparatus in the open condition. If the con 
trol sleeve is already in the valve opening condition, such 
as shown in FIG. 1, then the dogs 74 of the tool will still 
engage the latch ring 64 to shift it downwardly in the 
housing until it snaps into the groove 66 immediately 
above the control sleeve 25, preventing upward movement 
of the latter within the housing It) to a valve closing 
position, 
The inventor claims: 
1. In valve apparatus: a housing having a ?uid pas 

sage; a control member slidable in said housing ‘and hav 
ing a passage communicating with said housing passage, 
said member passage being surrounded by a valve seat; 
a valve head; means pivotally mounting said valve head 
on said member for sliding movement along said seat; 
means connecting said valve head to said housing, where 
by relative longitudinal movement between said control 
member and housing pivots said valve head on said 
member; and means for moving said member longitudi 
nally within said housing to slide said head along said 
seat between open and closed relations to said seat. 

2. In valve apparatus adapted to be disposed in a well 
bore; a housing having upper and lower aligned ?uid 
passages; a control memberslidable in said housing be 
tween said passages and having a passage aligned with 
said passages, said member passage being surrounded by 
a valve seat; a valve head; means pivotally mounting said 
valve head on said member; means connecting said valve 
head to said housing, whereby relative longitudinal move 
ment between said control member and housing pivots 
said valve head on said member, said headhaving ‘a 
passage; and means for moving said member longitudi 
nally within said housing to swing said head about its 
pivot axis between a position in which said head passage 
is communicable with said housing passages and mem 
ber passage and a position in which said head is in closed 
relation against said seat. 

3. In valve apparatus adapted to be diposed in a well 
bore; a housing having upper and lower aligned ?uid 
passages; a control member slidable in said housing 
between said passages and having a passage aligned with 
said passages, said member passage being surrounded by 
a valve seat; a valve head; means pivotally mounting said 
valve head on said member; means connecting said 
valve head to said housing, whereby relative longitudinal 
movement between said control member and housing 
pivots said valve head on said member, said head having 
a passage; said control member including ?uid operated 
means for moving said member longitudinally within said 
housing to swing said head about its pivot axis between 
a position in which said head passage is communicable 
with said housing passages and member passage and a 
position in which said head is in closed relation against 
said seat. 

4. In apparatus for controlling ?ow of ?uid in a 
well bore: a housing adapted to be secured to a tubular 
string and having a ?uid passage; a control member slid 
able in said housing and having a passage communicat 
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ing with said housing passage, said member passage be 
lng surrounded by a valve seat; a valve head; means 
pivotally mounting said valve head on said member for 
Sildll‘lg movement along said seat; means connecting said 
valve head to said housing, whereby relative longitudinal 
movement between said control member and housing 
pivots said valve head on said member; ‘and ?uid oper 
ated means responsive to the pressure of ?uid externally 
of the tubular string for moving said member longitudi 
nally within said housing to slide said head along said 
seat from closed relation against said seat to open rela 
tron to said seat. a 

5. An apparatus for controlling ?ow of ?uid in a well 
bore: a housing adapted to be secured to a tubular string 
and having upper and lower aligned ?uid passages; a 
control member slidable in said housing between said 
passages and having a passage aligned with said passages, 
said member passage being surrounded by a valve seat; 
a valve head; means pivotally mounting said valve head 
on said member; means connecting said valve head to 
said housing, whereby relative longitudinal movement 
between said control member and housing pivots said 
valve head on said member, said head having a passage; 
and ?uid operated means responsive to the pressure of 
?llld externally of the tubular string for moving said 
member longitudinally within said housing to swing said 
head about its pivot axis from closed relation against 
saidseat, in, which said head passage is out of com 
Inunrcation with said member passage and one of said 
housing passages, to a position in which said head passage 
is communicable with said housing passages and member 
passage. 

6. In ‘apparatus for controlling flow of ?uid in a well 
bore: a housing having a fluid passage; an inner tubular 
string secured to said housing and communicating with 
said passage; an outer tubular string surrounding said 
inner string and secured to said housing; a control mem 
ber slidable in said housing and having a passage com 
municating with said housing passage, said member pas 
sage being surrounded by a valve seat; a valve head 
means pivotally mounting said valve head on said mem: 
ber; means ‘connecting said valve head to said housing, 
whereby relative longitudinal movement between said 
control member and housing pivots said valve head on 
said member; and ?uid operated means responsive to the 
pressure of ?uid'in the‘annulus between said tubular 
strings for moving said member longitudinally within 
said housing to shift said head from closed relation 
against said seat to open relation to said seat. 

'7. In apparatus for controlling ?ow of ?uid in a well 
bore: a housing having upper and lower aligned ?uid 
passages; an inner tubular member secured to said hous 
mg and communicating with said upper passage; an outer 
tubular string surrounding said inner string and secured 
to said housing; a control member slidable in said hous 
ing between said passages and having a passage aligned 
with said passages, said member passage being sur 
rounded by a valve seat; a valve head; means pivotally 
mounting said valve head on said member; means con 
necting said valve head to said housing, whereby relative 
longitudinal movement between said control member and 
housing pivots said valve head on said member, said head 
having a passage; and ?uid operated means responsive 
to the pressure of ?uid in the annulus between said tubu 
lar strings, for moving said member longitudinally within 
said housing to swing said head about its pivot axis from 
closed relation against said seat to a position in which 
said head passage is communicable with said housing 
passages and member passage. 

8. In well apparatus for controlling ?ow of well pro 
duction in a well bore having a packer Set therein above 
a formation producing zone: a housing adapted to be 
operatively associated with said packer and having a 
passage through which Well production from the ZOIle 
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can ?ow; an inner tubular string secured to said housing 
and communicating with said passage; an outer tubular 
string surrounding said inner string and secured to said 
housing; a control member slidable in said housing and 

' having a passage communicating with said housing pas 
sage, said member passage being surrounded by a valve 
seat; a valve head; means pivotally mounting said valve 
head on said member; means connecting said valve head 
to said housing, whereby relative longitudinal movement 
between said control member and housing pivots said 
valve head on said member; said control member in 
cluding ?uid operated means subject to the pressure of 
the well production to shift said control member up 
wardly within said housing to pivot said head to closed 
relation against said seat, ‘said ?uid operated means being 
subjec to the pressure of ?uid in the annulus between 
said tubular strings to shift said member downwardly 
within said housing to pivot said head to open relation 
with respect to said seat. 

9. 'In apparatus for controlling ?ow of well produc 
tion in a well bore having a packer set therein above a 
formation producing zone; a housing adapted to be oper 
atively associated with said packer and having upper and 
lower aligned ?uid passages; an inner tubular string 
secured to said housing communicating with said upper 
passage; an outer tubular string surrounding said inner 
string and secured to said housing; a control member 
slidable in said housing between said passages and hav 
ing a passage aligned with said passages, said member 
passage being surrounded by a valve seat; a valve head; 
means pivotally mounting said valve head on said mem 
ber; means connecting said valve head to said housing, 
whereby relative longitudinal movement between said 
control member and housing pivots said valve head on 
said member, said head having a. passage; said control 
member including ?uid operated means subject to the 
pressure of the well production to be shifted upwardly 
within said housing to pivot said head to closed relation 
against said seat, said ?uid operated means being sub 
ject to the pressure of the ?uid in the annulus between 
said tubular strings to pivot said head to open relation 
with respect to said seat, whereby well production can 
?ow through said ‘lower passage, head passage, member 
passage and upper passage into said inner tubular string. 

10. In valve apparatus: a housing having a ?uid pas 
sage; a control member slidable in said housing and hav 
ing a passage communicating with said housing passage, 
said member passage being surrounded by a valve seat; 
a valve head; means pivotally mounting said valve head 
on said member; means connecting said valve head to 
said housing, whereby relative longitudinal movement 
between said control member and housing pivots said 
valve head on said member; means for moving said mem 
ber longitudinally within said housing to shift said head 
between open and closed relations to said seat; and means 
for locking said control member in said housing in a 
position in which said head is in open relation to said 
seat. 

11. In apparatus for controlling ?ow of ?uid in a well 
bore: a housing having a ?uid passage; an inner tubular 
string secured to said housing and communicating with 
said passage; an outer tubular string surrounding said 
inner string and secured to said housing; a control mem 
ber slidable in said housing and having a passage com 
municating with said housing passage, said member pas 
sage being surrounded by a valve seat; a valve head; 
means pivotally mounting said valve head on said mem 
ber; means connecting said valve head to said housing, 
whereby relative longitudinal movement between said 
control member and housing pivots said valve head on 
said member; and ?uid operated means responsive to the 
pressure of the ?uid in the annulus between said tubular 
strings for moving said member longitudinally within 
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said housing to shift said head from closed relation 
against said seat to open relation to said seat. 
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