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This invention relates to well tools and more particular 
ly to check valves for use in a tubular ?ow conductor for 
permitting ?ow of ?uids through the tubular ?ow conduc 
tor. 
An object of this invention is to provide a new and im 

proved valve for use in a tubular ?ow conductor, such 
as a string of drill pipe ‘used in the drilling of wells, for 
preventing flow of ?uids, such as the mud used in drilling 
operation in an undesired direction through the tubular 
?ow conductor. 

Another object is to provide a valve for flow conductors 
responsive to the pressure differential between the longi 
tudinal bore or ?ow passage of the ?ow conductor and the 
exterior thereof which closes the bore or ?ow passage of 
the flow conductor when the pressure exteriorly of the flow 
conductor exceeds the pressure within the longitudinal flow 
passage of the ?ow conductor. 

Still another object is to provide a valve responsive to 
the pressure differential between the ?ow passage or 
bore of the ?ow conductor and the exterior thereof for 
closing the ?ow passage upon the reversal of such pressure 
differential between the ?ow passage and the exterior of 
the flow conductor to prevent any appreciable reverse ?ow 
of ?uid from the exterior of the longitudinal flow con 
ductor and through the ?ow passage thereof. 

Still another object is to provide a check valve con 
nectable in a string of drill pipe to constitute a section 
thereof and spaced above the drill bit secured to the lower 
end of the string of drill pipe which permits downward ?ow 
of drilling fluid pumped downwardly through the drill pipe 
and out its lower end which then circulates back to the 
surface in the well exteriorly and about the string of drill 
pipe which closes the longitudinal ?ow passage of the 
string of drill pipe upon an increase in pressure in the well 
exteriorly of the drill pipe which would tend to cause up 
ward ?ow of the drilling ?uid through the ?ow passage of 
the drill pipe. 
A further object is to provide a check valve which is re 

sponsive to the pressure differential between the longi 
tudinal ?ow passage of the drill pipe and the well ex 
teriorly of the string of drill pipe. 
A still further object is to provide a check valve pro~ 

vided with a rotatable ball valve having an axial ?ow pas~ 
sage therethrough which is in alignment and in communi 
cation with the longitudinal ?ow passage of the string of 
drill pipe when the pressure within the flow passage at the 
check valve exceeds the pressure exteriorly thereof and 
having means for rotating the ball valve to a closed posi 
tion wherein the axial ?ow passage of the ball valve is 
placed out of communication with the ?ow passage of the 
string of drill pipe to prevent upward ?ow of ?uids through 
the string of drill pipe. 
A still further object is to provide a check valve for a 

string of drill pipe which will close immediately upon the 
occurrence of increased pressure in the well to prevent 
reverse or upward ?ow of ?uids through the longitudinal 
?ow passage of the string of drill pipe to prevent upward 
movement of any well tool disposed in the drill pipe below 
the check valve, such as a drill pipe logging tool which is 
dropped into the longitudinal ?ow passage of the string of 
drill pipe and pumped to the bottom thereof and held 
against movement out of the lower end by the drill bit 
connected to the lower end of the bit, which, if reverse ?ow 
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of ?uids occurred in the longitudinal ?ow passage of the 
string of drill pipe, might cause damage to the well logging 
tool and could also prevent closing of the check valve 
due to the lodgement of such well tool in the check valve 
prior to its closure. 

Another object is to provide a check valve of the type I 
described wherein the valve may be locked against move 
rnent towards its closed position by a locking tool remov 
ably positioned in the check valve and which may be 
pumped down or lowered by a ?exible line through the 
longitudinal ?ow passage of the string of drill pipe into 
position in the check valve into locking position and which 
may be removed therefrom by a suitable ?shing or running 
tool lowerable into the string of drill pipe by a ?exible 
line. 
A still further object is to provide a check valve which 

requires no resilient biasing means to hold it in either 
closed or open position and which normally rests in open 
position. 

Another object is to provide a check valve having a 
single piece housing or mandrel connectable with the 
string of drill pipe to constitute a section thereof which 
because of its single piece structure has the required 
strength to withstand the compressional and torsional, 
forces imposed thereon during drilling operation. 

Still another object is to provide a check valve wherein 
the bore of the housing need not be enlarged to receive 
the operative mechanism of the valve whereby the housing 
is not weakened and may withstand the forces applied 
thereto during drilling operation. 

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

section, with some parts 'broken away, of a check valve 
embodying the invention connected in a string of drill pipe 
and showing the check valve held in open position by a 
releasable locking tool; 
FIGURE 2 is a sectional view taken on line 2--2 of 

FIGURE 1; 
FIGURE 3 is a sectional view taken on line 3-3 of 

FIGURE 1; 
FIGURE 4- is a view taken on line 4—4 of FIGURE 3; 
FIGURE 5 is a fragmentary sectional view taken on 

line 5—5 of FIGURE 1; 
FIGURE 6 is a view partly in elevation and oartly in 

section with some parts broken away showing the check 
valve in closed position; 
FIGURE 7 is ‘a perspective view of the ball valve of the 

check valve illustrated in FIGURES 1 through 5; 
FIGURE 8 is a view, partly in elevation and partly 

in section, of the releasable locking tool for locking the 
check valve in its open position; and, 
FIGURE 9 is a view partly in elevation and partly in 

section, with some parts broken away, of a modi?ed form 
of the check valve. 

Referring now particularly to FIGURES 1 through 8 
of the drawing, the check valve 10 includes an elongate 
tubular mandrel or housing 11 internally threaded at its 
upper end as at 12 and having ‘an externally threaded 
lower portion 13 by means of which the upper and lower 
ends of the housing may be connected to the lower and 
upper ends .14 and 15 of adjacent sections 16 and 117, re 
spectively, of a string of drill pipe whereby the tubular 
housing of the check valve constitutes a section of the 
string of drill pipe. The section 16 has the usual down 
wardly facing annular stop shoulder 16a which engages 
the upper annular end surface of the housing and the 
housing in turn has a downwardly facing annular stop 
shoulder 18 which engages the upper annular end surface 



3 
of the section 17 of the drill string. The tubular housing 
11 is spaced above the'drill ‘bit connected to the lower end 
of the string of drill pipe, 
The operating or valve mechanism 19 of the check valve 

includes a ball valve 20 rotatably mounted in the enlarged 
port-ion 21 of the longitudinal bore or ?ow passage of the 
housing 11, an upper valve member 22 and a lower valve 
member 23 which are provided with annular arcuate seat 
surfaces 25 and 26, respectively, which engage the outer 
spherical surface 27 of the ball valve. The ball valve has 
a flow passage 30. The ball valve has a pair of opposed, 
substantially circular ?at or planar surfaces 32 and 33 
past which extend the flat tie bars 36 and 37, respectively, 
connecting the upper valve member 22 to the annular re 
tainer member 38 disposed below the valve member 23. 
The tie bars are disposed to limit movement of the retainer 
38 and the upper valve member away from each other. 
A plurality of springs 40, whose opposite end portions are 
received in aligned and oppositely facing bores 41 and 42 
of the lower valve member and its retainer 38 bias the 
lower valve member upwardly toward the upper valve 
member. The tie bars extend through suitable aligned 
longitudinal recesses in the retainer, the lower annular 
valve member and the external annular ?ange 43 at the 
lower end of the valve member. Each of the tie bars has 
an inwardly extending hook portion 44 at its upper end 
whose lower upwardly and outwardly inclined shoulder 
45 engages a corresponding upwardly and outwardly ex 
tending upwardly facing shoulder 46 of the ?ange 43 of 
the upper valve member and a similar hook portion 47 
at its lower end whose upper and inwardly inclined 
shoulder 48 engages the similarly inclined shoulder 49 
of the retainer 38_ 
Due to this inclination of the hook portions 44 and 47 

of the tie bars, and their engagement with the similarly in 
clined shoulders of the upper valve member and of the 
retainer, the force exerted by the springs tends to hold 
the tie bars against outward displacement into contact 
with the internal surfaces of he tubular housing. The 
lower valve member 23 has a lower reduced annular ?ange 
50 which telescopes into the enlarged upper portion 50a 
of the bore of the retainer to maintain the lower valve 
member and the retainer in alignment with one another. 

The ball valve is provided with a pair of oppositely fac 
ing blind slots 51 and 52 in which are receivable the inner 
end portions of the guide pins 54 and 55 which extend 
through suitable bores in the housing and are rigidly se 
cured therein in ?uid tight relation in any suitable manner, 
as by welds or the like. 
The blind slots of the ball valve are parallel to one an 

other and extend angularly relative to the central longi 
tudinal axis of the axial flow passage 30 of the ball valve, 
whereby the engagement of the pins 54 and 55 with the 
surfaces of the ball valve de?ning the blind slots, as the 
operating or valve mechanism 19 is moved upwardly from 
the position illustrated in FIGURE 1 to the position illus 
trated in FIGURE 6, causes the ball valve to rotate from 
its open position illustrated in FIGURE 1, wherein its 
axial ?ow passage 30 ‘is in communication with the bores 
or passages of the upper and lower valve members and 
the retainer member permitting ?ow of ?uids through 
the string of drill pipe, to its closed position wherein its 
axial passage 30 is placed out of communication with the 
bore or longitudinal ?ow passage of the drill string above 
the ball valve due to the sealing engagement of the arcu 
ate surface 27 of the ball valve with the seat surface 25 
of the upper valve member. ‘ 
The lower valve member and the retainer member are 

provided with longitudinally extending recesses or grooves 
60 and 61, respectively, to permit the lower valve mem 
ber and the retainer member to move downwardly past 
the portions of the guide pins 54 and 55 during the assem 

‘ bly of the valve. The retainer member, the lower valve 
member and the ?ange 43 of the upper valve member 
are also provided with longitudinally extending external 
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recesses, such as the recesses 64, 65 and 66, respectively, 
to permit ?ow of ?uids past these elements as the assem 
bly is moved upwardly or downwardly in the housing. 
The bore of the valve housing may be enlarged slightly, 
as by the provision of the internal annular recess 67 to 
accommodate any possible lateral movement of the ball 
valve as it moves between its open and closed positions. 
Downward movement of the valve assembly is limited 

by the engagement of the lower annular end surface of the 
retainer with the upwardly facing annular shoulder 69 
of the tubular housing de?ning the lower end of the en 
larged portion 21 of the longitudinal bore or ?ow passage 
of the housing. 
A seal assembly 75 is disposed in the enlarged portion 

21 of the ?ow passage of the housing .11 to sea-l between 
the upwardly extending tubular extension 76 of the upper 
valve member and the housing and to close the annular 
piston chamber 78 between the tubular extension and the 
housing 11. The seal assembly 75 includes a tubular seal 
retainer 80 having an external annular recess adjacent its 
lower end in which is disposed an O-ring 82 or other suit 
able sealing means for sealing between the seal retainer 
and the housing. The seal retainer has an internal annu 
lar ?ange which provides an upwardly facing shoulder 83 
to limit downward movement on the seal retainer of the 
seal element assembly 84, which may be of the chevron 
type, which seals between the tubular extension and the 
retainer. Upward movement of the seal element assem 
bly on the retainer is limited by the lower annular end 
surface of the tubular nut 86 screwed into the internally 
threaded upper portion of the retainer. 
A plurality of ring segments 88, whose outer portions 

extend into an annular internal lock recess 90 of the hous 
ing and whose inner portions extend into the externally 
opening annular space between the downwardly facing 
annular shoulder 91 of an external ?ange on the upper 
end of the nut 86 and the upper annular end surface 92 of 
the seal retainer, lock the seal assembly 75 which includes 
the seal retainer, the seal element assembly 84 and the 
nut 86 against longtudinal movement in the valve hous 
mg. 
A latch pin 98 disposed in the lateral bore 99 of the 

housing has an intermediate reduced portion 100 which is 
disposed in the lateral aperture or bore 102 of the retainer 
and a further reduced end portion 103 which extends into 
the aperture or bore 105 of the nut to prevent rotation of 
the nut relative to the retainer. The bore 99 has an ex 
ternal threaded portion in which is received a suitable plug 
107 which closes the port 99 against ?ow of ?uids there 
through and which also limits outward movement of the 
latch pin. 
The annular nut is provided with a plurality of up‘ 

wardly opening slots 110 engageable by a suitable tool for 
rotating the nut during assembly and installation of the 
valve as will be explained in greater detail below. 
The upper end of the tubular extension 76 has an an 

nular external piston 115 which includes the annular seal 
retainer 116, the seal element assembly 117, which may 
be of the chevron type, and the annular nut 118. The 
seal retainer 116 has an internal annular recess in which is 
disposed an O-ring 120 or other suitable sealing means 
which seals between the seal retainer and the tubular ex 
tension of the upper valve member. The retainer has an 
external annular ?ange at its lower end providing the an 
nular upwardly facing shoulder 21 which limits downward 
movement of the seal assembly 117 on the seal retainer. 
Upward movement of the seal assembly is stopped or 
arrested by the downwardly facing end shoulder or sur 
face 122 of the nut 118 which is threaded on the upper 
end of the retainer. The nut 118 has a plurality of up 
wardly opening slots 124 in which are receivable suitable 
driver portions of a tool by means of which the annular 
nut is rotated. The seal element assembly seals between 
the retainer and the housing 11. 
The piston 115 is locked in position on the tubular 
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extension 76 by a plurality of ring segments 125 similar 
to the ring segments 88 which have inner portions which 
extend into the external annular recess 126 of the tubular 
extension and whose outer portions extend into the an 
nular space between the downwardly facing annular 
shoulder 127 provided by an internal ?ange at the upper 
end of the nut 118 and the upwardly facing annular end 
surface or shoulder 128 of the retainer. 
The nut is held against rotation on the seal retainer by 

means of a looking or set screw 129 threaded in a bore 
formed between two ring segments 125 in adjacent por 
tions of the nut and the tubular extension which extends 
below the internal ?ange of the nut so that the lower end 
portion of the screw may engage the upper end of the 
seal retainer. 
The valve housing has a plurality of ports 130 which 

communicate the exterior of the housing with the annular 
piston chamber 73 between the tubular extension 76 of the 
upper valve member and the internal surfaces of the hous 
ing 11 above the seal assembly 75 whereby the down 
wardly facing surface or area of the piston, de?ned by 
the lines of sealing engagement of the O-ring 120 with 
the tubular extension 76 and of the seal element assembly 
117 with the internal surfaces of the housing 11, is ex 
posed to the pressure from the exterior of the tubular 
housing. 
When the pressure exteriorly of the housing 11 exceeds 

the pressure within the bore or longitudinal ?ow passage 
of the housing, the force of the external pressure acting 
on the downwardly facing surface of the piston is effective 
to move the piston and the operating assembly or mecha 
nism upwardly in the valve housing, the ball rotating from 
the open position illustrated in FIGURE 1 to the closed 
position illustrated in FIGURE 6 upon such upward 
movement of the upper valve member of the valve 
assembly. 
The various elements of the check valve are installed 

I in the enlarged portion 21 of the bore or longitudinal 
?ow passage of the valve housing 11 by ?rst assembling 
the operating assembly or mechanism by connecting the 
upper valve member, the lower valve member and the 
retainer member 38 by means of the tie bars 36 and 37, 
the springs 40 permitting telescoping movement of the 
lower valve member into the retainer member to permit 
movement of the hooks 44 and 47 of the tie bars into 
proper position in engagement with the shoulders 46 and 
48, the upper valve member and the retainer member, 
respectively, and then permitting the springs to move the 
retainer member downwardly relative to the lower valve 
member and tie bars to prevent disengagement of the 
hooks 44 and 49 from the upper valve member and the 
retainer member, respectively, whereby the operating 
mechanism may be lowered into the bore or flow passage 
of the housing as a unit. 
The ball valve is rotated to a position wherein the 

open ends of the slots face substantially downwardly and 
are in alignment with the pins 54 and 55, respectively, so 
that as the ball valve is lowered into position in the housing 
the pins will enter the open ends of the slots. Down 
ward movement of the operating mechanism is stopped by 
the engagement of the retainer member 33 with the in 
ternal annular shoulder 69 of the valve housing. 
The seal retainer 80 with the O-ring 82 and the seal 

element assembly 84 assembled therein is then lowered 
into the annular space between the tubular extension 76 
of the upper valve member and the valve housing 11 until 
its recess 102 is aligned with the lateral bore 99 of the 
mandrel whereupon a suitable tool, such as the broad 
outer end portion of the pin 98, is placed in the bore 99 to 
extend into the aperture 162 of the seal retainer 89 to 
hold it against movement in the tubular housing. The 
ring segments 88 are then inserted in the internal annular 
recess 90 of the housing and the nut 86 is telescoped over 
the tubular extension of the upper valve member and 
threaded into the upper end of the seal retainer by means 
of a suitable tool which engages in the upwardly opening 
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slot 110 of the nut, the seal retainer 80 being held against 
rotation by the pin 98 which extends into its recess 102. 
When the nut has been properly threaded into the seal 
retainer, its aperture 105 is aligned with the aperture 102 
of the seal retainer and with the bore 99 of the housing. 
The pin 98 is then removed from the bore 99, reversed 
and replaced so that its reduced end portion 103 enters 
into the aperture 105 of the nut 86 and its intermediate 
portion 100 enters into the aperture 102 of the seal retainer 
and thus holds the nut against rotation relative to the seal 
retainer. The plug 107 is then threaded into the bore 99 
to close the bore against flow of ?uids therethrough and 
to hold the pin in place. 
The piston seal retainer 116 wit-h the ‘O-ring 120 and 

the seal assembly 117 assembled thereon is then tele 
scoped on the tubular extension of the upper va-lve mem 
ber until one of the downwardly opening recesses 131 
thereof is aligned with the lateral bore or aperture 132 
of the housing. A suitable pin is then inserted through 
the bore .132 so that its inner end extends into the recess 
131 to engage the seal retainer 116 and hold it against 
movement in the housing. The ring segments 125 are 
then inserted into the external annular recess 126 of the 
tubular extension 76, the nut .118 is lowered into the 
housing and then rotated by means of a suitable tool 
which engages in the upwardly opening slots 124 thereof 
so that the nut is screwed on the seal retainer. The set 
screw 12-9 is then threaded in the threaded bore 129a to 
lock the nut against rotation relative to the tubular ex 
tension and to the seal retainer. 
The operating mechanism 19 may .be removed from 

the housing vby reversing the above installation procedure. 
If the check valve is now to be employed in a string 

of drill pipe into which a well logging tool is to ‘be lowered 
until its downward movement is stopped by the drill bit 
at the lower end of the drill string with its electrode ex 
tending outwardly of the drill bit through the downwardly 
opening eye or nozzle of the drill bit through which the 
drilling mud flows into or out of the string of drill pipe, 
the housing 11 is connected in the string of drill pipe to 
form a section thereof at a location which will be dis 
posed above the upper end of the logging tool when the 
logging tool is in position in the string of drill pipe. If 
the well logging tool is, for example, twenty-two feet 
long, the check valve is connected in the string of drill 
pipe more than twenty-two feet from the drill bit. The 
check valve is .now in the open position illustrated in 
‘FIGURE 1 and the string of drill pipe is then lowered 
into the well. The usual circulation of drilling mud dur 
ing drilling operations is carried on by pumping the drill 
mg [mud down through the string of drill pipe and out 
through the eye or nozzle of the drill bit and thence up 
wardly through the well bore about the string of drill pipe 
to the surface. The pressure within the here or flow pas 
sage of the valve housing is of course higher than the 
pressure immediately to the exterior thereof so that the 
‘ball valve is held in its normal open position by the 
differential in pressure between the interior and the ex 
terior of the housing, the internal pressure acting on the 
upwardly facing surface or area of the piston 115 be 
tween the external surface of the tubular extension 76 
and the line of sealing engagement of the packing assem 
lbly 117 with the internal surface of the valve housing 
‘and the external pressure acting on the downwardly fac 
ing annular area or sunface of the piston located between 
the line of sealing engagement of the O-ring 1120 with the 
external surface of the tubular extension and the line of 
sealing engagement of the packing assembly 117 with the 
internal wall surfaces of the valve housing. The ‘check 
valve will therefore remain in its open position as long 
as the external pressure does not increase to exceed the 
internal pressure by a predetermined amount needed to 
overcome the frictional and gravity forces tending to hold 
the operating ‘mechanism 19 in its lower open position. 

If the ‘pressure in the well at the housing now suddenly 
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increases as when a blow-out condition occurs, so that 
the pressure exteriorly of the valve housing now becomes 
greater than the pressure within the valve housing, the 
force of the pressure from the exterior of the housing 
acting on the lower surface of the piston 115 moves the 
operating mechanism upwardly in the housing since the 
pressure within the housing is now lower than the external 
pressure because back or reverse ?ow of ?uids into the 
string ‘of drill pipe through the eye or nozzle of the drill 
bit at the lower end thereof is restricted by the restricted 
ori?ce of the eye or nozzle of the drill pipe. Since this 
pressure differential is great enough to overcome the forces 
of friction and gravity, the operating mechanism is moved 
quickly upwardly in the valve housing from the position 
illustrated in FIGURE 1 to the position illustrated in 
FIGURE 6, the ball valve rotating during such move 
ment to cause its axial ?ow passage 30 to move out of 
communication with the here or ?ow passage of the upper 
valve member and the reverse or upward ?ow through the 
valve is prevented due to the engagement of the arcuate 
surface 27 of the ball valve with the seat surface 25 of 
the upper valve member. The pressure differential across 
the ball valve of course urges the ball valve toward the 
seat surface 25 so that the greater the pressure differential 
the greater the force with which the ball valve is held in 
sealing engagement with the seat surface of the upper 
valve member. Upward movement of the operating mech 
anism of the check valve is limited by the engagement 
of the upper annular shoulder 43a of the upper valve 
member with the annular end surface or shoulder 44a of 
the seal retainer .80 of the seal assembly 75. 

If prior to the occurrence of the abnormal pressure 
condition within the well bore, a well logging tool has 
been pumped down into the drill string below the check 
valve, the valve will close before any appreciable back 
?ow or reverse ?ow of ?uids can take place through the 
drill string and through the check valve, since the log 
iglng tool further restricts the effective ori?ce of the eye 
or nozzle of the drill bit and also the effective ori?ce of 
the ?ow passage through the string of drill pipe below 
the check valve. As a result, when the pressure increases 
externally of the valve housing, no appreciable ?ow of 
drilling mud will take place upwardly through the drill 
string tending to equalize the pressure differential between 
the interior and exterior of the valve housing and the 
valve closes rapidly before any appreciable upward move 
ment of the well logging tool can take place, The well 
logging tool will not hinder or prevent proper operation 
of the check valve since it will not be moved into engage 
rnent therewith upon the occurrence of a sudden increase 
In the bottom hole pressure of the well. When the longi 
tudmal ?ow passage of the string of drill pipe is closed 
by the check valve, the annulus at the surface may be 
closed by the usual blow-out preventers and thus prevent 
the blow~out; that is, prevent the expulsion with violence 
of the contents of the well. Subsequently when proper 
connections have been made through the usual surface 
equipment of the well, the pressure in the string of drill 
pipe above the check valve can be increased by pumping 
mud into the upper end of the string of drill pipe and, 
once the pressure within the valve housing 11 increases 
above that of the pressure exteriorly of the valve housing, 
the force vof the pressure acting on the area of the up 
wardly facing surface of the upper valve member and 
of its piston 1-15, moves the operating mechanism down 
wardly to open ‘position to permit circulation of a new 
heavier drilling mud or ?uid down the string of drill pipe, 
out the eye or nozzle of the drill bit at the lower end of 
the string of drill pipe and up the annulus between the 
drill string ‘and the bore of the well to load the well and 
keep it under control. , 

It is sometimes desirable to reverse the circulation of 
drilling ?uid through the well; that is, to pump the drill 
ing ?uid down the annulus between the string of drill 
pipe and the bore of the well and then up through the 
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8 
eye or nozzle of the drill bit into the string of drill 
pipe and thence to the surface. Such reversal of cir 
culation of course will cause the pressure exteriorly of 
the valve housing to become greater than the pressure 
within the valve housing and would cause the check 
valve to close and prevent such reverse circulation. If 
it is desired to reverse circulation of ?uids in the well, 
the locking tool 150 for locking the check valve in open 
position is pumped down the longitudinal flow passage 
of the string of drill pipe into the check valve, or is 
lowered thereinto by the usual ?exible line running tools. 
The locking tool has a substantially tubular elongate 
body 151 slotted at its lower end portion to provide 
a plurality of resilient collet ?ngers 152 whose lower 
ends have external bosses 153. The locking tool has 
an external annular ?ange 154 adjacent its upper end 
which provides a downwardly facing annular beveled 
shoulder 155 engageable with the upwardly facing shoul 
der 156 of the tubular extension 76 of the upper valve 
member to limit downward movement of the locking 
tool through the valve housing. A ?shing neck 157 
is provided on the upper end of the locking tool and 
has the usual external annular ?ange 158 at its upper 
end which provides the undercut shoulder 159 by means 
of which running or pulling tools may be attached to 
the locking tool. The longitudinal ?ow passage 160 of 
the tubular body 151 communicates with the exterior of 
the locking tool above the external stop ?ange 154 
thereof through the ports 163. The bosses 153 are pro 
vided with upper downwardly outwardly inclined or bev 
eled shoulders 166 whose inclination is more steep than 
that of the lower upwardly and outwardly beveled shoul 
ders 167 of the bosses. The upper and lower shoulders 
169 and 170 of the valve housing de?ning the internal an 
nular locking recess 171, located below the shoulder 69 
of the housing, are beveled or inclined at the same angles 
as the shoulders 166 and 167, respectively. 
When the locking tool 150 is pumped, or moved 

downwardly by means of ?exible line tools, through the 
longitudinal ?ow passage of the string of drill pipe, its 
resilient collet ?ngers ?ex inwardly whenever the beveled 
lower shoulders 167 of the bosses 153 thereof engage 
any upwardly facing obstructions, such as the shoulder 
156 at the upper end of the tubular extension of the 
upper valve member, to permit passage of the locking 
tool past such obstruction. When the locking tool is 
moved downwardly to the position in the tubular hous 
ing wherein its bosses 153 are aligned with the internal 
locking recess 171 of the valve housing, the resilient force 
of the collet ?ngers moves the lower ends of the collet 
?ngers outwardly and the bosses 153 move outwardly 
into the locking recess. At this time, the downwardly 
facing shoulder 155 of the locking tool engages the shoul 
der 156 of the upper valve member to stop further down 
ward movement of the locking tool in the valve housing. 
The engagement of the upper shoulders 166 with the 
shoulder 169 of the valve housing now rest'rains the 
locking tool in its operative locking position in the check 
valve so that when reverse circulation is commenced, 
the valve mechanism will be prevented from moving 
upwardly in the valve housing and the ball valve 20 
will be prevented from rotating to its closed position. 
The resilience of the collet ?ngers 152 of the locking 
tool and the inclination of the shoulders 166 of the 
bosses and of the shoulder 169 of the mandrel 11 is 
such that the pressure differential existing across the 
locking tool 150 during circulation of the drilling ?uid 
down through the annulus and then upwardly through 
the longitudinal ?ow passage of the string of drill pipe 
will not cause upward displacement of the locking tool 
from its operative locking position in the check valve. 
When it is desired to remove the locking tool, any 

suitable pulling or ?shing tool may be lowered down 
wardly into the well on the usual ?exible line to en 
gage the undercut shoulder 159 of the external ?ange 
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158 on the upper end of the ?shing neck 157 of the 
locking tool so that an upward force then exerted on 
the upper end of the locking tool through the ?exible 
line will cause upward movement of the locking tool from 
the valve housing, the camming engagement of the shoul-‘ 
ders 166 of the bosses with the shoulder 169 now cam 
ming the lower ends of the collet ?ngers inwardly to 
release the locking tool for upward movement and re~ 
moval from the valve housing. 
When the locking tool is removed from the string of 

rill pipe at the surface, the normal circulation of the 
drilling ?uid may again be initiated and‘the check valve 
will again function as described to close the longitudinal 
?ow passage of the string of drill pipe to prevent reverse or 
upward ?ow of ?uids therethrough. 

The check valve 20%? illustrated in FIGURE 9 is 
similar in structure and function to the valve 10 and 
accordingly corresponding elements of the check valve 
200 have been provided with the same reference nu 
merals, to which the subscript “a” has been added, as 
the corresponding elements of the check valve 10. The 
seal assembly 75:: includes a seal retainer 80a having 
an internal ?ange at its upper end which provides a 
downwardly facing shoulder 293 which limits upward 
movement of the seal assembly 8411 relative to the seal re 
tainer. Downward movement of the seal assembly relative 
to the seal retainer is limited by the nut 205 threaded into 
the lower end of the seal retainer and then locked against 
rotation relative thereto by a suitable pin 206 which ex 
tends through suitable aligned apertures in the nut and 
in the seal retainer. The seal retainer is also provided 
with a suitable external annular recess in which is dis 
posed an O-ring 82a or other suitable sealing means for 
sealing between the seal retainer and the internal sur~ 
faces of the tubular valve housing 11a. 
The seal assembly 75:: is held against longitudinal 

movement in the valve housing by a plurality of screws 
2% threaded in suitable lateral bores .2tl9 of the valve 
housing and having cone shaped inner ends 212 which 
are received in an external annular recess 214 of the seal 
retainer The piston 115a includes a seal retainer 
116a whose external ?ange provides an upwardly facing 
annular shoulder 121a which limits downward movement 
of the seal assembly 117a on the seal retainer. The seal 
retainer also is provided with an internal annular recess 
in which is disposed an O-ring 120a which seals between 
the tubular extension 76a of the upper valve member 
22a. Upward movement of the seal assembly 117a on 
the seal retainer is limited by the downwardly facing 
end surface or shoulder 123a of the nut 118a threaded 
on the upper end of the seal retainer and secured thereto 
against rotational movement by means of a pin 212a 
which extends through suitable aligned apertures in the 
nut and in the seal retainer. The piston is secured to the 
upper end of the tubular extension 76a of the upper valve 
member by a plurality of ring segments 125a whose 
inner portions are received in the external annular recess 
1260 of the tubular extension and whose outer portions 
extend between the downwardly facing shoulder 127a 
of the internal annular ?ange of the nut 118a and the 
upper end surface or shoulder 128a of the seal retainer. 

It will be apparent that the assembly 75a and the piston 
118a may be assembled on the extension 76a of the 
upper valve member 22a and the whole assembly then 
moved downwardly into the enlarged portion 21a of the 
bore of the mandrel 11a until the recess 214 of the seal 
retainer 80a is aligned with the bores 209 of the mandrel 
whereupon the screws 208 may be rotated to cause their 
forward inner end portions to enter into the recess 214 
and thus lock the seal assembly 75a against movement 
in the housing. The screws 208 may be locked in place 
by the screw plugs 215. The mandrel has a plurality 
of ports or slots 220 which open from the exterior of 
the mandrel to the interior of the housing below the 
lower portion of the seal assembly 117a and above the 
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upper end of the seal retainer 80a of the lower seal as 
sembly whereby the pressure from the exterior of the 
housing may be communicated to the piston chamber 78a. 
The remaining elements of the operating assembly or 

mechanism 19a are identical in structure to the corre 
sponding elements of the valve 10. 

It will be apparent that the check valve 290 will oper 
ate in the same manner as the valve 10 to close the longi 
tudinal ?ow passage of the valve housing, and therefore 
of the string of drill pipe when the check valve housing 
11a is connected in the string, whenever the pressure 
exteriorly of the housing increases to exceed the pressure 
within the valve housing to a degree su??cient to over~ 
come the forces of gravity and friction acting on the 
operating mechanism by moving the valve mechanism 
upwardly and that the locking tool 150 may be used to 
releasably lock the valve 200 in its open position when 
it is desired to pump ?uid downwardly through the an 
nulus of the well and then up through the string of drill 
pipe. 

It will now be seen that a new and improved check 
valve has been described and illustrated which includes 
a single piece valve housing having a longitudinally mov 
able operating assembly or mechanism mountedvin the 
longitudinal ?ow passage thereof provided with piston 
means exposed to the pressure from the exterior of the 
housing whereby the operating mechanism may be moved 
to closed position upon the occurrence of a predetermined 
pressure differential between the interior and the exterior 
of the housing. 

It will further be seen that the operating mechanism 
includes an upper valve member which provides a seat 
surface engageable with the spherical surface of a ball 
valve for sealing therebetween when the ball valve is 
rotated to a closed position preventing ?ow of ?uid 
through the housing upon upward longitudinal move 
ment of the valve mechanism in the housing. 

It will also be seen that the operating mechanism does 
not restrict the ?ow‘passage of the string of drill pipe 
so that such tool as a logging tool may be passed there 
through. 

It will further be seen that a locking means, such as 
locking tool 150, may be employed to releasably lock 
the valve in open position and that the valve housing 
and the locking tool have coengageable means for re 
leasably holding the locking tool against displacement 
from its operative locking position wherein it holds the 
operating mechanism of the valve against movement in 
the valve housing towards closed position. 

It will further be seen that the illustrated and described 
check valve operates quickly before any appreciable re 
verse ?ow of ?uid may take place through the check 
valve upon the occurrence of an increased pressure ex 
teriorly of the valve housing whereby any Well tools 
located in the ?ow‘ passage of the string of well pipe 
will not be moved upwardly in the longitudinal ?ow 
passage prior to the closing of the check valve. 

It will be further seen that the mandrel or housing 
of the check’valve is formed of a single piece having a 
longitudinal flow passage whose enlarged upper portion 
21a receives the operating mechanism of the check valve 
and that the operating mechanism is held releasably in 
‘the valve housing by such means as the ring segments 
88 of the valve 10 or the screws 2438 of the valve 200 
which hold the lower seal assembly 75 or 7511, as the 
case may be, against movement in the housing. 

It will further be seen that the housing being of single 
piece construction is of su?icient strength to withstand 
the compressional and torsional forces to which it is 
subjected during drilling operations and that while its 
wall thickness is smaller than that of the usual drill 
collar, it may be made of a metal of greater strength 
need not be changed or modi?ed when the check vave 
than that of the drill collar whereby drilling operations 
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need not be changed or modi?ed when the check valve 
is connected in the drilling string. 

It will also be apparent that if desired the annular 
locking groove or recess 171 of the valve housing may 
be omitted if the body of the tubular locking tool is of 
sufficient length that when the locking tool is in position 
in the valve housing with its annular downwardly facing 
shoulder 155 in engagement with the shoulder 156 of 
the upper valve member the bosses 153 are disposed 
below the lower end of the valve housing with the upper 
beveled shoulders 16;‘: thereof engaging the similarly 
beveled annular shoulder 189 at the lower end of the 
valve housing. The bosses then extend into the recess 
181 formed between the lower end of the valve housing 
and the upwardly facing annular shoulder 182 of the 
section 17 of the string of drill pipe. 

It will further be apparent that while the check valve 
has been described as being connected in a string of drill 
pipe that it may be connected to constitute a section of 
any tubular ?ow conductor, as for example, a string of 
well tubing, to prevent ?ow of ?uids through such ?ow 
conductor in an undesired direction. 
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: a tubular housing adapted to be 

secured in a tubular ?ow conductor to form a section 
thereof, said housing having a longitudinal ?ow passage; 
valve means mounted in said how passage for permitting 
flow in one direction through said passage when in open 
position and preventing ?ow in a direction opposite to 
said one direction when in closed position; and operating 
means in said flow passage for moving said valve means 
between open and closed positions, said operating means 
including a pair of longitudinally spaced members and 
means connecting said members for causing said members 
to move simultaneously in said ?ow passage, said valve 
means being disposed between and being engaged by said 
valve members whereby said valve means is moved by 
and with said operating means, said operating means 
being exposed and responsive to pressure within said ?ow 
passage and also to pressure exteriorly of said housing, 
said operating means moving said valve means to closed 
position when the pressure exteriorly of said housing 
exceeds the pressure within said passage and moving said 
valve means to open position when the pressure within 
said longitudinal flow passage exceeds the pressure ex 
teriorly of said housing, said valve means being movable 
between said closed and open positions only by the force 
exerted on said operating means by the pressure within 
said ?ow passage and the force exerted thereon by the 
pressure exteriorly of said housing. 

2. A valve including: a tubular housing adapted to be 
secured in a tubular ?ow conductor to form a section 
thereof, said housing having a longitudinal ?ow passage; 
valve means mounted in said longitudinal passage of said 
longitudinal ?ow passage for permitting ?ow in one direc 
tion through said passage when in open position and 
preventing ?ow in a direction opposite to said one direc 
tion when in closed position, said valve means having 
operating means connected to said valve means for mov 
ing said valve means between open and closed positions, 
said orerating means being exposed to the pressure within 
said ?ow passage and also to the pressure exteriorly of 
said housing whereby said operating means is movable by 
such pressure for moving said valve means to closed posi 
tion when the pressure exteriorly of said housing exceeds 
the pressure within said passage and for moving said 
valve means to open position when the pressure within 
said longitudinal ?ow passage exceeds the pressure ex 
teriorly of said housing; and locking means removably 
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12 
positionable in said housing and engageable with said 
valve means for locking said valve means in open posi 
tion, said locking means being movable into position lock 
ing said valve means by a force exerted thereon in one 
direction and being movable from said locking position 
and removable from said housing by a force exerted 
thereon in a direction opposite said one direction. 

3. A valve including: a tubular housing adapted to be 
secured in a tubular ?ow conductor to form a section 
thereof, said housing having a longitudinal fiow passage; 
valve means mounted in said longitudinal passage of said 
longitudinal ?ow passage for permitting ?ow in one direc~ 
tion through said passage when in open position and 
preventing flow in a direction opposite to said one direc 
tion when in closed position, said valve means having 
operating means connected to said valve means for mov 
ing said valve means between open and closed positions, 
said operating means being exposed to the pressure within 
said flow passage and also to the pressure exteriorly of 
said housing whereby said operating means is movable by 
such pressure for moving said valve means to closed posi 
tion when the pressure exteriorly of said housing exceeds 
the pressure within said passage and for moving said 
valve means to open position when the pressure within 
said longitudinal ?ow passage exceeds the pressure ex 
teriorly of said housing; and locking means removably 
positionable in said housing and engageable with said 
valve means for locking said valve means in open posi 
tion, said locking means being movable into position lock 
ing said valve means by a force exerted thereon in one 
direction and being movable from said locking position 
and removable from said housing by a force exerted 
thereon in a direction opposite said one direction, said 
locking means being positioned in said housing only when 
said valve means is in open position, said locking means 
and said housing having coengageable means for releas 
ably restraining said locking means in position’ locking 
said valve means whereby ?ow of ?uid through said ?ow 
passage and the tubular ?ow conductor may take place 
in a direction opposite to said one direction. 

4-. A valve including: an integral tubular housing 
adapted to be secured in a tubular ?ow conductor to form 
a section thereof, said housing having a longitudinal ?ow 
passage; valve means mounted in said longitudinal pas 
sage permitting ?ow in one direction through said pas 
sage when in open position and preventing How in a direc— 
tion opposite to said one position when in closed position; 
and operating means in said ?ow passage for moving said 
valve means between opened and closed positions, said 
operating means including a pair of longitudinally spaced 
members and means connecting said members to cause 
said members to move simultaneously in said flow pas 
sage, said valve means being disposed between and en~ 
gaging said members whereby said valve means is moved 
by and with said operating means, said operating means 
being exposed to the pressure within said how passage 
and also to the pressure exteriorly of said housing where 
by the pressure exteriorly of said housing moves said 
valve means to closed position when the pressure ex 
teriorly of said housing exceeds the pressure within said 
passage and the pressure within said passage moves said 
valve means to open position when the pressure within 
said housing exceeds the pressure exteriorly of said hous 
ing; and means in said flow passage releasably secured 
to said housing and engageable with said operating means 
for holding said operating means and said valve means 
against removal from said housing. 

5. A valve including: a tubular housing adapted to be 
secured in a tubular ?ow conductor to form a section 
thereof, said housing having a longitudinal ?ow passage; 
valve means mounted in said longitudinal ?ow passage 
and including a body rotatably disposed in said passage, 
said body having a ?ow passage therethrough, said hous 
ing and said body having coengageable means for mov 
ing said body vabout an axis perpendicular to the longis 
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tudinal axis of said How passage substantially ninety 
degrees between a ?rst open position and a second closed 
position upon longitudinal movement of said body in said 
housing; and operating means mounted in said longitu 
dinal ?ow passage for limited longitudinal movement 
therein, said valve operating means including longitu 
dinally spa ed ?rst and second members and means con 
necting said members for causing said members to move 
simultaneously in said passage, said body being disposed 
between and engaging said members whereby said body 
is moved by and with said operating means, said mem 
bers operatively connected with said body for moving 
said body between open and closed positions, said valve 
operating member having passages communicating with 
said ?ow passage of said body and said ?ow passage of 
said housing when said body is in said open position to 
permit flow of ?uid through said housing, said body and 
said ?rst member having coengageable means for sealing 
therebetween when said body is in said second closed posi 
tion for closing said ?ow passage of said ?rst member, 
said housing having lateral port means communicating 
the exterior of said housing with said longitudinal flow 
passage, said ?rst member having means exposed to the 
pressure within said longitudinal passage of said housing 
and to the pressure exteriorly of said housing through 
said port means of said housing whereby said ?rst mem 
ber is moved longitudinally in one direction to one ex 
treme longitudinal position in said housing by the force 
of the pressure exteriorly of said housing when the 
pressure exteriorly of said housing exceeds the pressure 
within said passage of said housing and in a direction 
opposite to said one direction to a second extreme longi 
tudinal position in said housing when the pressure within 
said housing exceeds the pressure exteriorly of said hous 
ing to move said body between said ?rst and second posi 
tions. 

6. A valve including: a tubular housing adapted to be 
secured in a tubular ?ow conductor to form a section 
thereof, said housing having a longitudinal ?ow passage; 
valve means mounted in said longitudinal ?ow passage 
and including a body rotatably disposed in said passage, 
said body having a flow passage thercthrough, said hous 
ing and said body having coengageable means for mov 
ing said body about an axis perpendicular to the longi 
tudinal axis of said ?ow passage substantially ninety 
degrees between a ?rst open position and a second closed 
position upon longitudinal movement of said body in said 
housing; a valve member mounted in said longitudinal 
?ow passage and having a passage communicating with 
said ?ow passage of said body and said ?ow passage of 
said housing when said body is in said open position 
to permit ?ow of ?uid through said housing, said body 
and said valve member having coengageable means for 
sealing therebetween when said body is in said second 
closed position for closing said ?ow passage of said valve 
member, said housing having ‘lateral port means com 
municating the exterior of said housing with said longi 
tudinal ?ow passage, said valve member having means 
exposed to the pressure within said longitudinal passage 
of said housing and to the pressure exteriorly of said 
housing through said port means of said housing whereby 
said valve member is moved longitudinally in one direc 
tion to one extreme longitudinal position in said housing 
by the force or" the pressure exteriorly of said housing 
when the pressure exteriorly of said housing exceeds the 
pressure Within said passage of said housing and in a 
direction opposite to said one direction to a second ex 
treme longitudinal position in said housing whenthe pres 
sure within said housing exceeds the pressure exteriorly 
of said housing to move said body between said ?rst and 
second position; means engageable with said Valve mem 
ber and said body for causing said body to move longi 
tudinally in said ?ow passage with said valve member; 
and locking means removably positionable in- said hous 
ing and extending through said passages of said valve 

10 

20 

30 

60 

65 

70 

14 
member and said body for locking said body in said ?rst 
open position, said locking means having a longitudinal 
?ow passage communicating with said tlow passage of 
said housing above and below said valve means. 

7. A valve including: a tubular housing adapted to be 
secured in a tubular ?ow conductor to form a section 
thereof, said housing having a longitudinal ?ow passage; 
valve means mounted in said longitudinal ?ow passage and 
including a body rotatably disposed in said passage, said 
body having a How passage therethrough, said housing 
and said body having coengageable means for moving said 
body about an axis perpendicular to the longitudinal axis 
of said ?ow passage substantially ninety degrees between 
a ?rst open position and a second closed position upon 
longitudinal movement of said body in said housing; a 
valve member mounted in said longitudinal ?ow passage 
and having a passage communicating with said ?ow pas 
sage of said body and said ?ow passage of said housing 
when said body is in said open position to permit ?ow of 
?uid through said housing, said body and said valve mem 
ber having coengageable means for sealing therebetween 
when said body is in said second closed position for clos 
ing said ?ow passage of said valve member, said housing 
having lateral port means communicating the exterior of 
said housing with said longitudinal ?ow passage, said 
valve member having means exposed to the pressure 
within said longitudinal passage of said housing and to 
the pressure exteriorly of said housing through said port 
means of said housing whereby said valve member is 
moved longitudinally in one direction to one extreme 
longitudinal position in said housing by the force of the 
pressure exteriorly of said housing when the pressure ex 
teriorly of said housing exceeds the pressure within said 
passage of said housing and in a direction opposite to said 
one direction to a second extreme longitudinal position 
in said housing when the pressure within said housing 
exceeds the pressure exteriorly of said housing to move 
said body between said ?rst and second position; means 
engageable with said valve member and said body for 
causing said body to move longitudinally in said ?ow 
passage with said valve member; and locking means re 
movably positionable in said housing and extending 
through said passages of said valve member and said body 
forlo-cking said body in said ?rst open position, said lock 
ing means having a longitudinal ?ow passage communicat~ 
ing with said ?ow passage of said housing above and below 
said valve means, said locking means and said housing 
having coengageable means for releasably restraining said 
locking means in position locking said body in open posi 
tion and holding said valve member in said one extreme 
longitudinal position in said housing. 

8. A valve including: a tubular housing adapted to be 
connected in a tubular ?ow conductor to constitute a sec 
tion thereof and having .a longitudinal ?ow passage; an 
operating mechanism mounted in said passage for limited 
longitudinal movement therein between an upper position 
and a lower position, said operating mechanism including 
a ?rst tubular valve member movable longitudinally in 
said longitudinal flow passage of said housing and having 
a longitudinal ?ow passage, a body having a ?ow passage 
therethrough, said body and said housing having coengage 
able means for moving said body about an axis perpen 
dicular to the longitudinal axis of said flow passage of said 
housing upon movement of said body longitudinally rela 
tive to said housing, a second valve member longitudi 
nally spaced from said ?rst member, said body being 
disposed between said valve members, and means connect 
ing said ?rst and second valve members for causing said 
body to move with said valve members upon longitudi 
nal movement of said valve members in said ?ow passage 
of said housing, said ?ow passage of said body being in 
alignment and in communication with the flow passage 
of said ?rst valve member when said ?rst valve member 
is in said lower position in said housing to permit ?ow 
through said housing and being disposed out of alignment 
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with and out of communication with said ?ow passage 
of said ?rst member when said operating mechanism is 
in said upper position in said housing, said body and said 
?rst valve member having coengageable seat surfaces for 
sealing therebetween to prevent ?ow through said longi 
tudinal ?ow passage of said housing when said operating 
mechanism is in said upper position in said housing, said 
?rst valve member having external annular piston means 
engageable with said housing; and annular seal means 
removably disposed in said housing intermediate the ends 
thereof and sealing between said valve member and said 
housing above said body and below said piston means, 
said housing having lateral port means communicating 
the exterior thereof with the interior thereof between said 
seal means and said piston means whereby the force of 
pressure acting on said piston means moves said operat 
ing mechanism upwardly to said upper position when the 
pressure exteriorly of said valve housing exceeds the 
pressure within said housing and the force of the pressure 
acting on said piston means moves said operating mecha 
nism downwardly to said lower position when the pres 
sure in said ?ow passage of said housing above said op 
erating mechanism exceeds the pressure exteriorly of said 
housing. 

9. The valve of claim 8 including means engageable 
with said annular seal means and said housing for re 
leasably locking said seal means in said housing, said seal 
means being engageable with said ?rst valve member to 
limit upward longitudinal movement of said operating 
mechanism in said ?ow passage. 

10. The valve of claim 8 including means releasably 
locking said annular seal means in said housing including 
external recess means provided in said annular seal means 
and means insertable through a lateral bore of said hous 
ing and into said recess means to prevent longitudinal 
movement of said annular seal means in said housing. 

11. A valve including: a tubular housing adapted to 
be connected in a tubular ?ow conductor to constitute a 
section thereof and having a longitudinal flow passage; 
an operating mechanism mounted in said passage for 
limited longitudinal movement therein between an upper 
position and a lower position, said operating mecha 
nism including a tubular valve member extending and 
movable longitudinally in said longitudinal ?ow passage 
of said housing and having a longitudinal flow passage, 
a body having a ?ow passage therethrough, said body 
and said housing having coengageable means for mov 
ing said body about an axis perpendicular to the longi 
tudinal axis of said ?ow passage of said housing upon 
movement of said body longitudinally relative to said 
housing, and means connecting said body to said valve 
member for causing said body to move with said valve 
member upon longitudinal movement of said valve mem 
ber in said How passage of said housing, said flow passage 
of said body being in alignment and in communication 
with the flow passage of said valve member when said 
valve member is in said lower position in said housing to 
permit ?ow through said housing and being disposed 
out of alignment with and out of communication with 
said ?ow passage of said tubular member when said op 
erating mechanism is in said upper position in said hous 
ing, said body and said valve member having coengage 
able seat surfaces for sealing therebetween to prevent 
?ow through said longitudinal flow passage of said hous 
ing when said operating mechanism is in said upper 
position in said housing, said valve member having 
external annular piston means engageable with said hous 
ing; annular seal means removably disposed in said hous 
ing and sealing between said valve member and said hous 
ing above said body and below said piston means, said 
housing having lateral port means communicating the 
exterior thereof with the interior thereof between said 
seal means and said piston means whereby the force of 
pressure acting on said piston means moves said op 
erating mechanism upwardly to said upper position when 
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the pressure exteriorly of said valve housing exceeds the 
pressure within said housing and the force of the pres 
sure acting on said piston means moves said operating 
mechanism downwardly to said lower position when the 
pressure in said ?ow passage of said housing above said 
operating mechanism exceeds the pressure exteriorly of 
said housing; and means releasably locking said seal 
means in said housing including an exterior annular re 
cess provided in said seal means and an internal annular 
recess provided in said housing and aligned with said 
external recess and removable lock means extending into 
said recesses. 

12. A valve including: a tubular housing adapted to 
be connected in a tubular ?ow conductor to constitute 
a section thereof and having a longitudinal ?ow passage; 
an operating mechanism mounted in said passage for 
limited longitudinal movement therein between an upper 
position and a lower position, said operating mechanism 
including a tubular valve member extending longitudi 
nally in said longitudinal ?ow passage of said housing 
and having a longitudinal ?ow passage, a body having a 
flow passage therethrough, said body and said housing 
having coengageable means for moving said body about 
an axis perpendicular to the longitudinal axis of said 
?ow passage of said housing upon movement of said 
body longitudinally relative to said housing, and means 
connecting said body to said valve member for causing 
said body to move said valve member upon longitudinal 
movement of said valve member in said ?ow passage of 
said housing, said flow passage of said body being in 
alignment and in communication with the flow passage 
of said valve member when said valve member is in said 
lower position in said housing to permit flow through 
said housing and being disposed out of alignment with 
and out of communication with said flow passage of 
said tubular member when said operating assembly is 
in said upper position in said housing, said body and 
said valve member having coengageable seat surfaces for 
sealing therebetween to prevent ?ow through said longi 
tudinal flow passage of said housing when said operating 
mechanism is in said upper position in said housing, said 
valve member having external annular piston means en 
gageable with said housing; and annular seal means re 
movably disposed in said housing and sealing between 
said valve member and said housing above said body 
and below said piston means, said housing; having lateral 
port means communicating the exterior thereof with the 
interior thereof between said seal means and said piston 
means whereby the force of pressure acting on said 
piston means moves said operating mechanism upwardly 
to said upper position when the pressure exteriorly of 
said valve housing exceeds the pressure within said hous 
ing and the force of the pressure acting on said piston 
means moves said operating mechanism downwardly to 
said lower position when the pressure in said flow pas 
sage of said housing above said operating mechanism 
exceeds the pressure exteriorly of said housing; and 
locking means removably positionable in said housing 
and extendable through said ?ow passages of said valve 
member‘and said body for locking said operating mech 
anism in said lower position, said locking means having 
a ?ow passage communicating with the ?ow passage of 
said housing above and below said operating mecha 
msm. 

13. The valve of claim 12 wherein said locking means 
and said housing have coengageable means for releas 
ably restraining said locking means in position holding 
said operating mechanism in said lower position. 

14. The valve of claim 12 wherein said locking means 
and said housing have coengageable means including a 
downwardly facing shoulder on said housing and out 
wardly biased boss means on said locking means en 
gageable with said downwardly facing shoulder of said 
housing for holding said operating mechanism in said 
lower position. ' 
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15. A valve including a tubular one piece housing 
having a ?ow passage therethrough; a rotatable valve 
body member having a flow passage therethrough ro~ 
tatably mounted in said housing passage for opening and 
closing the ?ow passage of the housing: a valve operat 
ing member connected to said rotatable valve body mem 
ber for moving the body member to cause the same to 
rotate in said housing between open and closed posi 
tions, said valve operating member having external an 
nular piston means removably secured to one end thereof 
and engageable with said housing in said passage and 
movable with said member; annular seal means remov 
ably disposed in the housing passage intermediate the 
ends thereof and sealing between the valve operating 
member and the housing passage between the connection 
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of the body member with the operating member and ‘ 
the piston means; said annular seal means and said valve 
member having coengageable means limiting movement 
of said valve member in one longitudinal direction in 
said housing, said housing having lateral port means 
communicating the exterior thereof with the interior 
thereof between the seal means and said piston means for 
directing ?uid pressure into the housing between the 
piston and seal means for moving said piston means 
and said operating member in said housing to move said 
valve; and means engageable with said annular seal means 
and said housing for releasably locking said annular seal 
means in said housing, said annular seal means being 
positioned and locked in said housing after said valve 
body and valve operating member have been positioned 
in said housing and said piston means being secured to 

20 

25 

30 

1% 
said valve operating member after said annular seal means 
have been positioned and locked in said housing. 

16. The valve of claim 15 wherein said seal means in 
said housing includes external recess means provided in 
said annular seal means and means insertable through 
a lateral bore of said housing and into said recess means 
to prevent longitudinal movement of said annular seal 
means in said housing. 

17. A valve of the character set forth in claim 15, 
wherein said means engageable with said annular seal 
means and said housing for releasably locking said seal 
means in said housing comprises an external annular 
recess provided in said annular seal means and an in 
ternal annular recess provided in the ?ow passage of 
said housing and aligned with said external recess of 
said seal means, and removable lock means disposed in 
said annular recesses engaging said members to hold 
the same against movement relative to each other longi 
tudinally of said housing. 
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