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United States Patent Office Re. 25,471 
Reissued Nov. 5, 1963 

1. 

25,471 
WALVE 

John W. Fredd, Dallas, Tex., assignor, by mesne assign 
ments, to Otis Engineering Corporation, Dallas, Tex., 
a corporation of Delaware 

Original No. 3,007,669, dated Nov. 7, 1961, Ser. No. 
609,584, Sept. 13, 1956. Application for reissue Jan. 
28, 1963, Ser. No. 239,870 

39 Claims. (Cl. 251-31) 
Matter enclosed in heavy brackets appears in the 

Original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

This invention relates to valves of the type having a 
valve member rotatable between opened and closed posi 
tions by means of a control pressure. More particularly, 
this invention relates to improvements in a valve of the 
type disclosed and claimed in a copending patent applica 
tion entitled "Valve' Serial No. 608,081, filed by James 
H. Bostock on September 5, 1956, now Patent No. 2,894 
715 of July 14, 1959. 
The illustrated embodiment of the valve of the afore 

In entioned copending application is especially well suited 
for use at a subsurface level in that it is controllable from 
a remote location, such as a source of control fluid at 
ground level, and further in that the valve member thereof 
is rotatable to a position providing a straight-through full 
opening. The fluid pressure-operated actuator for so ro 
tailing the valve member is preferably reciprocable longi 
tudinally within the valve body, so as to reduce the cross 
section thereof, and is urged in opposite directions by rela 
tively large forces so as to be positive of action in open 
ing or closing the valve under all line pressure conditions. 
In the preferred form of this valve, the actuator is dis 
posed with a space annularly of the passageway through 
the valve body and closed against the admission of solids 
within the line fluid. It is contemplated further that this 
space will be formed by tubular members axially aligned 
to define the passageway through the valve and having 
Seats upon opposite sides of the valve member. One of 
said tubular members is so arranged that its seat exerts a 
force on the valve member which is considerably less than 
the force required for moving the actuator, and substan 
tially no greater than that required in excluding solids 
from the closed space. In this manner, friction on the 
valve member is reduced to a minimum and it can be 
turned with relative ease. 
An object of the present invention is to provide a valve 

of the general character above-described in which the 
valve member is moved between opened and closed posi 
tions with greater mechanical advantage. 

Another object is to provide a valve of the character 
described in the foregoing object, in which the actuator 
for the valve member is urged in a direction opposite that 
toward which it is urged by control fluid by a force due 
to either control fluid or line fluid. 

Yet another object is to provide a valve of the general 
character above-described in which both valve seats are 
maintained in seating engagement with the valve mem 
ber with a considerably smaller force than is required to 
move the actuator; and, more particularly, wherein the 
seats are so maintained during longitudinal as well as 
rotary movement of the valve member. between opened 
and closed positions. 

Still another object is to provide a valve of the chair 
acter described in the aforementioned copending appli 
cation in which the valve member thereof has a com 
pound movement between opened and closed positions 
which assists it in closing. 
A further object is to provide a valve of the character 

outlined in the foregoing object, in which at least one of 
the seats is urged into seating engagement with the valve 
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member by the same source of control fluid which urges 
the reciprocable actuator in one direction. 

Other objects, advantages and features of this inven 
tion will be apparent to one skilled in the art upon a con 
sideration of the written specification, the attached claims 
and the annexed drawings. 

In the drawings, wherein like reference characters are 
used throughout to designate like parts: 

FIGS. 1A and 1B are longitudinal sectional views of 
the upper and lower portions, respectively, of a subsur 
face valve constructed in accordance with the present in 
vention, and with the valve member thereof in fully 
opened position. 

FIGS. 2 to 4 are longitudinal sectional views of the 
middle portion of the valve of FIGS. 1A and 1B, FIG. 4 
showing the valve member in closed position and FIGS. 
2 and 3 showing such valve member in positions interme 
diate opened and closed positions. 
FIG. 5 is a cross-sectional view of the valve of FIGS. 

1A and 1B, taken substantially along broken line 5-5 
of FIG. 1A; 

FIG. 6 is a partial perspective view of the valve mem 
ber, seats, and actuator or control frame for moving the 
valve member of the valve of FIGS. 1 to 5; 

FIG. 7 is a longitudinal sectional view of the upper 
portion of another valve constructed in accordance with 
this invention; 

FIG. 8 is an enlarged detail view of a spring used in 
connection with the valve of FIG. 7; 

F.G. 9 is a longitudinal sectional view of still another 
valve constructed in accordance with this invention, and 
in which the control frame thereof is positively urged in 
both directions by a control fluid; 

FIG. 10 is a cross-sectional view of the valve of FIG. 
9, taken substantially along broken line 10-10 of FIG. 9; 

FIGS. 1 1 and 12 are longitudinal sectional views of a 
further valve constructed in accordance with this inven 
tion in its opened and closed positions, respectively; 

FIGS. 13 and 14 are longitudinal sectional views of a 
still further valve constructed in accordance with this 
invention, in its opened and closed positions, respectively; 
and 

FIG, 15 is a cross-sectional view of the control frame of 
the valve of FIGS. 13 and 14, removed from the valve 
body thereof and as seen along broken line 15-15 of 
FIG. 14. 

Referring now in detail to the above-described draw 
ings, the valve illustrated in FIGS 1A, 1B and 2 to 6 
comprises a valve body 20 having a passageway 21 there 
through and connectable at its opposite ends in a flow 
line. More particularly the valve body 20 will be seen 
from FIGS. 1A and 1B to comprise a centrally disposed, 
longitudinally extending sleeve portion 22 threadedly con 
nected at its upper end to sub 23 and connected to sub 
24 at its lower end, in a manner to be described herein 
after. As in the case of the aforementioned copending 
application, the flow line may comprise a production tub 
ing within a well with the valve disposed at a subsurface 
level therein and having a fluid connection with a source 
of pressure fluid at ground level for actuating same. 
Alternatively, the flow line may be a pipe line at a remote 
location above ground wherein it would be desirable or 
necessary to control opening and closing of the valve from 
a more convenient location. It is further contemplated 
that the diameter of the passageway 21 will correspond 
at least approximately to the minimum diameter of the 
flow line so that it will be "full-opening.' 

Disposed substantially coextensively of the sleeve 22 
of the valve body and in surrounding relation to the pas 
Sageway 21 are a pair of spaced apart and oppositely 
facing spherical seats 25 and 25a. A ball valve member 
26 having an opening 27 therethrough is seatable be 
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tween the scat 25 and 25a for rotation about an axis 
transverse to the axis of the opening 27 between opened 
(FIG. 1A) and closed (FIG. 4) positions. As best 
shown in F.G. 1A, the diameter of the opening 27 cor 
responds to that of the passageway 21 so that the valve 
is straight-through and "full-opening.' 
As also discussed in the aforementioned copending ap 

plication, the ball shape of the valve member is preferred 
due to its greater adaptability to seating as well as the 
fact that it requires a minimum of space within the valve. 
However, it is contemplated that the valve member may 
be cylindrical or even conical, in which case modifica 
tions to the illustrated structure would be obvious to 
one skilled in the art. 
The passageway 21 is defined by the inner diameter of 

first and second tubular members 28 and 29 which are 
arranged substantially coaxially of one another and con 
centrically within the sleeve 22 of the valve body to pro 
vide an annular space 30 therebetween. More particu 
larly, the seats 25 and 25a are formed on the oppositely 
facing ends of the tubular members 28 and 29, respec 
tively. 
As distinguished from the valve illustrated in the 

aforementioned copending application, however, both of 
the tubular members 28 and 29 are guidably movable 
longitudinally within the valve body in sealed relation 
thereto so as to close both opposite ends 30a and 30b 
of the space 30. More particularly, an O-ring 31 or 
other sealing member is received within an enlarged di 
ameter portion 32 of the sub 23 to form a sliding seal 
with the upper end of the tubular member 28, and as 
shown in FIG. 1B, an O-ring 33 is received within an 
enlarged diameter portion 34 of the lower sub 24 of the 
valve body for sealing engagement with respect to the 
lower end of tubular member 29. 
The valve member 26 is rotated between closed and 

fully opened positions by means of a cylindrical actuator 
or control frame 35 which is longitudinally reciprocable 
within the enclosed space 30. More particularly, the 
control frame 35 is provided at its upper end with an 
annular piston 36 sealably slidable within the space 30 
to define a variable capacity pressure chamber 37 be 
tween the upper pressure responsive surface 38 of the 
piston 36 and the closed upper end 30a of the space. 
Thus, the inner diameter of the control frame 35 carries 
an O-ring 39 sealably slidable with respect to the outer 
diameter of tubular member 28, and the inner diameter 
of a lower portion of sub 23 carries an O-ring 40 for 
sealing with respect to the outer diameter of the piston 
36. This lower portion of the sub 23 carrying the O 
ring 40 also carries an O-ring 4.0a on its outer diameter 
for sealing with respect to the inner diameter of sleeve 
portion 22 of the valve body beneath its threaded con 
nection with the sub 23. 
A port 41 is provided through the valve body, and 

more particularly, through the upper sub 23 thereof, 
for communication with the variable capacity pressure 
chamber 37. As in the case of the aforementioned co 
pending application, it is contemplated that the control 
fluid will be hydraulic so that the pressure fluid admitted 
to the chamber through the port 41 will urge the con 
trol frame 35 in a downward direction, while the ex 
haust of such control fluid, which relieves the pressure 
on the pressure responsive surface 38 of piston 36, will 
permit the frame to be moved in an opposite, or upward, 
direction by means to be described. In the case of sub 
surface valves, the force for urging the control frame 
35 upwardly will be resisted by the weight of the column 
of hydraulic fluid thereabove. 

Control fluid may be supplied from any suitable source, 
such as a location remote from the valve, and selective 
ly admitted to or exhausted from the pressure chamber 
37 by either manual or automatic means. In the latter 
case, such control may be made responsive to a prede 
termined condition at the Source of the control fluid or 
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4 
another location. Furthermore, in the case of a subsur 
face valve, the control fluid may be supplied through a 
small line or conductor 42 connected to the port 41 and 
extending upwardly to a source of such fluid at ground 
level, in which case, of course, production flow would 
be upwardly through the valve. As shown in FIG. 1A, 
the sub 23 may be recessed at 43 to permit the threaded 
lower end 44 of the line 42 to be connected to a tapped 
opening 45 in the sub 23 communicating with port 41. 

In this particular embodiment of the invention, the 
control frame 35 is urged upwardly, or in a direction oppo 
site that toward which it is urged by control fluid within 
the variable capacity pressure chamber 37, and the seat 
25a is urged into seating engagement with the valve mem 
ber by spring means disposed concentrically outwardly 
of the passageway 21 therethrough and bearing against the 
frame and tubular member 29, respectively. This spring 
means will be so designed as to exert sufficient force on 
the control frame to positively open or close the valve 
upon the relief of the pressure of the control fluid with 
in the pressure chamber 37, while at the same time exert 
ing a lesser force on the seat 25a to reduce frictional 
resistance to turning of the valve member. Thus, as 
mentioned in connection with the aforementioned co 
pending application, the valve is especially well suited 
for low pressure installations. Of course, in installa 
tions wherein the line fluid is under high pressure, the 
spring means for urging the frame may be so designed 
as to exert less force. 

In its preferred form, this spring means includes a 
first coil spring 46 disposed between the closed end 30b 
of the space 30 which is formed on the inner end of the 
Sub 24 and an annular bearing part 47 on the second 
tubular member 29, and a second coil spring 48 dis 
posed between the bearing part 47 and a thrust ring 49 
on the lower end of the control frame 35. As shown 
in FIG. 1B, the second tubular member 29 is, for assem 
bly purposes, formed in two parts 29a and 29b which, 
when assembled, are sealed with respect to one another 
by means of O-ring 50. The bearing part 47 is disposed 
on the lower part 29b. 

This spring means acts upon the control frame 35 to 
urge it upwardly with the relatively large force required 
to insure positive movement of the valve member to one 
of its positions. On the other hand, the springs 46 and 
48 act oppositely to one another with respect to the sec 
ond tubular member 29 so that, with the force exerted 
by the spring 48 at least approaching that due to the 
Spring 46, the seat 25a will exert only a light force upon 
the valve member 26. The upper seat 25 is caused to 
exert a correspondingly light seating force on the oppo 
site side of the valve member 26 by means of a rela 
tively small annular piston S on the outer diameter of 
tubular member 28, which is urged downwardly by con 
trol fluid within the pressure chamber 37. As can be 
seen from FIGS. 1A and 4, the piston 36 surrounding 
piston 51 is of considerably larger size so as to urge the 
control frame 35 in one direction with a considerably 
larger force. 

During most of the opening and closing movements of 
the valve member, the space 30 will be fully exposed to 
line fluid within the passageway through the valve, as 
illustrated in FIG. 3. However, the valve member will 
be in such intermediate positions during only short and 
isolated periods of time, and ordinarily it will be in either 
the open position of FIG. A or the closed position of 
FIG. 4, so as to close off the space 30 against the admis 
sion thereto of solids in the line fluid. 

It is contemplated that the piston 51 may be so de 
signed and the springs 46 and 48 so arranged and related 
that the seating force on the valve member is light so as 
to permit easy turning of the valve member. Thus, when 
the valve member is in either of said opened or closed 
positions, there will be leakage across the upstream seat 
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Sifficieri í) per mit the space to breathc, but in Sufficie :: 
to permit the admission of solids. 

In view of the foregoing, it is obvious that there is 
pressure equalization between the space and passageway 
during most of the movement of piston 36, which might 
otherwise change the pressure of the fluid within the 
Space. The movement of the piston toward the start 
and finish of the opening and closing movements of the 
valve member (see FiG. 2) is, of course, small, and has 
little tendency to change the pressure of the fluid within 
the Space 30. Should large changes in pressure of the 
line fluid flowing through the open valve be found to 
cause throttling across the upstream seat, a vent may be 
provided between the space and passageway, although it 
is preferred to limit pressure equalization between the 
Space and passageway to the leakage aforementioned. 

It will also be noted, as distinguished from the valve 
of the aforementioned copending application, that both 
of the springs 46 and 48 are disposed within the space 
30 So as to be protected, along with the control frame 
35, from solids within the fluid flowing through the valve. 
Thus, the annular bearing part 47 does not have a slid 
ing Seal with respect to the inner diameter of the sleeve 
portion 22 of the waive body. 

in installations in which the fluid flowing through the 
valve is uncontaminated, the space 30 need not neces 
sarily be closed at its lower end 30b. However, the 
construction shown in the above-described figures is pre 
ferred not only since it provides a positive movement for 
the valve member under a wide range of pressure condi 
tions, but also because it protects the actuating parts of 
the valve member from any solids which might be in 
the fluid flowing through the well and urges the lower 
seat 25a into seating engagement with the valve member 
with a relatively light force. Stili further, it can be seen 
from the drawings that each of the springs 46 and 43 
is disposed on the side of the valve member 26 opposite 
from the piston 36 so that an intermediate portion of the 
control frame 35 (see broken lines of FIGS. 1 to 4) be 
tween the piston 36 and the thrust ring 49 may sur 
round the valve member in closely spaced relation thereto. 

For assembly purposes, the control frame 35 is made 
up of a plurality of separate parts which may be assem 
bled into the integral unit shown in the drawings. More 
particular y, the control frame includes an upper por 
tion 52 having the annular piston 36 at its upper end 
and carrying the O-ring 39 toward its lower end. This 
upper portion 52 of the control frame is movable above 
the valve seat 25 longitudinally within the space 30 and 
is connected to an intermediate portion 53 of the con 
trol frame by means of a T slot connection 54. As best 
shown in FIG. 6, the enlarged ends of the tubular mem 
bers 28 and 29 upon which seats 25 and 25a are forrincid 
are machined away as at 55 and 56, respectively, so as 
to permit the intermediate portion 53 of the control 
frame to be extended along opposite sides of the valve 
member 26 between said valve member and the sleeve 
portion 22 of the valve body 29. 
The lower end of the intermediate portions 53 of the 

control frame are keyed as at 58 to a lower portion 57 
thereof upon which the thrust ring 49 is disposed. As 
can be seen from FIGS. 1A, 4 and FIG. 6, the inter 
mediate portion 53 is reduced in width beneath the slot 
ted connection 53 so as to provide longitudinally extend 
ing spaces between laterally extending flanges on said 
intermediate portions and oppositely facing ledges on the 
lower portion 57, the purpose of which space will be 
1more apparent hereinafter. 
The valve member 26 is connected to the above-de 

scribed control frame 35 for rotation between closed and 
fully opened positions in response to reciprocation of the 
control frame longitudinally within the annular space 
30. More particularly, in the embodiment illustrated, 
the valve member is rotated to closed position (FIG. 
4) upon the exhaust of control fluid from the chamber 
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37 to move the frame into its uppermost position, where 
in further upward movement is prevented by the engage 
ment of piston 51 with the closed end 30a of space 30. 
Cin the other hand, the valve member is rotated to fully 
opened position (FIG. 1A) upon the admission of such 
fluid into the chamber 37 to move the frame into its 
lowermost position, wherein further downward move 
ment is prevented by engageinent of the control frame 
with parts 62 as shown and to be described hereinafter 
in connection with FIG. 6. Obviously, however, this ar 
Failgement could be reversed so that, for example, the 
waive member would open in response to relieving of 
the pressure within the chamber 37. 
As in the case of the valve of the aforementioned co 

pending application, the connection of the valve member 
with the control frame comprises interengaging cam lugs 

in one and cam slots on the other of the control frame 
and opposite sides of the valve member. However, in 
accordance with the present invention, an arrangement 
is provided which exerts a couple on the valve member 
in moving it between open and closed position. This 
arrangement includes substantially rectangularly shaped 
can slots 59 formed in opposite sides of the valve mem 
ber extending transversely to the axis of rotation of the 
valve member, and can lugs 60 on the control frame 
and cam lugs 61 fixedly mounted in the valve body 22 
operatively engaged within the slot 59. More particu 
larly, the cam slots 59 extend across the axis of rota 
tion of the bail-shaped valve member 26 and each of 
the cam lugs 60 and 61 is mounted on the control frame 
35 and waive body 22, respectively, for engagement with 
the can slots upon opposite sides of the axis of rotation 
of a valve member. Thus, upon reciprocation of the 
control frame in the manner above-described, the valve 
member is caused by cam lugs 60 to pivot about an axis 
defined by the cam lugs 6 mounted in the valve body, 
with the cam lugs 60 and 61 sliding toward and away 
from one another within the cam slot 59, in a manner 
to be described, 

it will be understood that this pivoting of the valve 
member during its rotation about an axis extending trans 
versely to the longitudinal axis of the valve body causes 
the waive member to have a compound movement be 
tween opened and closed position, which consists of a 
longitudinal as well as a concurrent rotational compo 
nent. Thus, as the valve member closes-for example, 
when it approaches the position of FIG. 3-there will 
be a pressure drop thereacross which tends to Inove it 
longitudinally upward. This, of course, supplements the 
force on the control frame which is urging the valve 
member in the same direction, so that this longitudinal 
component of movement of the valve member assists in 
closing the valve. 

It will be appreciated that with the cam lugs 60 and 61 
offset on opposite sides of the rotational axis of the valve 
member 26, Said waive member, and thus the seats 25 
and 25a will move longitudinally between opened and 
closed positions a distance less than the longitudinal 
movement of the control frame. Thus, for example, with 
the lugs spaced cqually on opposite sides of such axis, 
the longitudinal movement of the waive member will be 
one-half that of the control frame. In the illustrated 
enhodiment of the valve, the cam lugs 61 are only one 
half as far from this axis as are the cam lugs 60, so that 
the longitudinal movement of the valve member and seats 
is only one-third that of the control frame. Thus, al 
though there has been a sacrifice of at least 25% in the 
maximum effective moment arm between the axes of the 
lugs 60 and 6, this arrangement not only permits short 
cning of the entire assembly, but also increases the me 
chanical advantage of the force of the control frame 
transmitted through the valve member for moving the 
seats from 2-to-1 to 3-to-1. 

Referring now in detail to the construction of this con 
nection, the fixed cann lugs 61 include pivots mounted on 
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inserts 62 welded within openings 63 provided in the 
valve body 20. These pivots are surrounded by blocks 
64 which are rotatable about the pivots and provide large 
bearing surfaces for engagement with opposite sides of 
can slot 59. The pivots making up the cam iugs 6 are 
fixedly mounted on the slender part of the intermediate 
portions 53 of the control frame and are surrounded by 
rotatable rollers 65 which are engageable with opposite 
sides of the can slots 59 to facilitate movemcint of the 
cam iugs 60 toward and away from the cam lugs 61. 
More particularly, the opposite sides of the valve nacin 

ber upon which the slots 59 are provided are flattened as 
at 66 and the control frame portions S3 are chordal in 
cross-section so that the connection of the control franc 
and valve body may be disposed between the valve mein 
ber and inner diameter of the valve body without Sub 
stantially increasing the size of the valve body beyond 
that required to accommodate the ball-shaped valve 
member. 
The inner periphery of the upper seat 25, which in the 

described environment constitutes the downstream seat, is 
provided with a hard metal insert 67. It is also contern 
plated that the spherical surface forming the Seat 25 on 
the lower end of tubular member 28 may be to a slightly 
larger radius than the outer diameter of the valve men 
ber 26 whereby a lubricant may be disposed within the 
small space so provided outwardly of the inserts 67. 
Turning now to a summary of the operation of the 

above-described valve, and assuming it to be ill open po 
sition of FIG. 1A, it will be seen that the control frame 
35 and thus the cam lugs 60 have been moved to their 
lowermost position by the force exerted thereon due to 
control fluid within pressure chamber 37, such force being 
Sufficiently strong to overcome the force due to spring 
48. At the same time, each of the seats 25 and 25a are 
urged into seating engagement with opposite sides of the 
valve member, the upper seat being urged downwardiy 
due to the force exerted upon the annuiar piston 5 by 
control fluid in the chamber 37, and the lower seat 25a 
being urged upwardly by the force due to spring 46 less 
that due to spring 48. It will also be noted that in this 
position, the lower end of the tubular member 29 is freely 
received within the enlarged diameter portion 34 of the 
Sub 24. Also, of course, the O-rings 31 and 33 carried 
by the upper and lower ends of the valve body provide a 
sliding seal with respect to the tubular menbers 28 and 
29 so that the space 3) is sealed against the admission of 
solids within the fluid flowing through the valve. Each 
of the separate parts 29a and 29b of the lower tubular 
member 29 are urged into the telescoping sealed relation 
shown in FIGS. 1 B and 4 by virtue of the above-de 
scribed force on part 29b. On the other hand, the inter 
mediate portions 53 and lower portion 57 of the control 
frame 35 are maintained in interfitting relation by means 
of the oppositely acting forces on the control frame duc 
to control fluid and the spring 48. 
Upon the relief of pressure within the chamber 37 by 

the exhaustion of control fluid therefronn, the controi 
frame is moved upwardly by the force of the spring 48 
thereon. This, of course, causes the cann lugs á} to act 
upwardly against the can slots 59 and pivot the ball waive 
member 26 about an axis defined by rotational axis of 
the cam lugs 6 fixed to the valve body. During this 
pivotal movement of the valve member, iind con SetLeft 
rotation thereof toward the closed position of FG, 4, 
the cam lugs 60 and 61 are caused to move toward one 
another to the position indicated in FG. 3, wherein the 
valve meniber has been moved one-half of the Way to its 
closed position. Continued movement of the control 
frame and cam lugs 60 upwardly causes the cam tugs 60 
and 61 to move away from one another until tie com tro! 
frame reaches its uppermost position of FIG. 4 to close 
the valve member. As previously mentioned, howevcr, 
the concurrent upwark movement of the wave raciini 
during its rotation to closed position Supplerjenis te 
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force of the control frame and thus assists in closing the 
Valve member. 
Of course, while the control fluid within the chamber 

37 is being exhausted, there will still be ?aid pressure with 
in the charinter 37 for acting upon pision 51 to maintain 
upper seat 25 in cngagement with the wave member. On 
the other hand, the spring means wii conti Lie to main 
tain lower Seat 25a in engagement with the opposite Sicie 
of the valve member during such upward movement of 
the control frare. Also, of course, the separate parts of 
the control frame are maintained in mating relation due 
to the maintenance of opposing pressures thereon. Thus, 
during such closing movement of the valve member, the 
control fraine continues to act as an integral unit and the 
tubular members 28 and 23 are nainlaiced it seating 
relation with the valve member. Furthermore, the afore 
mentioned siding Seals provided by O-rings 3 and 33 
continue to seal off the Space 30 at its opposite ends, and 
the enlarged diameter portion 32 on upper Sub 23 accor 
modates the upper end of tubular member 28. (See 
FIG. 4.) 
The valve member is returned to the open position of 

FIG. 1 by the admission of control fluid to the chamber 
37 so as to force the control frame 35 downwardly 
against the force of the spring 48. It will be obvious 
that during Such movement, the separate parts of the 
control frame will be maintained as an integrai unit, the 
seats will remain in Seating engagement with the valve 
member, and the space 30 will remain closed at its op 
posite ends, as in the case of the movement of the waive 
member from open to closed position. 
This valve is also provided with means, in addition to 

that above-described, for closing same, which means is 
particularly Welli-Suited for Subsurface vaives ina SrMuch 
as it closes the valve automatically upon severing of the 
well tubing thereabove. Thus, for example, should the 
Wellhead equipment be destroyed or damaged in some 
way, this valve would provide a safety control over the 
well by shutting off the production therefrom at a sub 
Surface level below the wellhead equipment. 

Thus, with reference to FIG. 1B, the lower end of the 
sleeve portion 22 of the valve body is threadedly con 
nected to a retainer part 68 which supports a shear pin 
69 for connection with the sub 24. It will be undersic 
tisat with the tubing beneath the vaive fixedly supported 
in the well, the weight of tubing severed above the valve 
would be imposed upon the valve body so as to shear the 
pin 69 and permit the sleeve portion 22 to move down 
Wardly relative to the Sub 24. Obviously, this downward 
movement of the sleeve portion 22 of the valve body 
forces can lugs 61 downwardly against can slots 59, 
compresses the Spring 46, and rotates the valve member 
to closed position. As can be seen from FIG. Í B, the 
upper Outer portion of Sub 24 is provided with an O-ring 
70 to Seal with the inner diameter of the lower engi of 
sleeve portion 22 above retainer 68. 
The embodiment of the valve illustrated in part in FlU. 

7 differs from that previously described in a manner to 
make it particularly uscful in a string of drill pipe at a 
point either just below or just above the keily of thic 
rotary table Of weil drilling equipment. Thus, in 1ie 
event of a blowout or threatened blowout during the drill 
ing of a well, the operator may readily ciose the waive 
in a manner to be described hereinafter. 

Thus, in accordance with its preferred environment, tie 
valve body i7 may be connected at its opposite ends in 
a drill string either just above or just below the kelly. 
Thus the valve body i includes an intermediate sleeve 
portion 72, the upper end of which is connected by coars 
threads 73 to a si b 74, which is in turn conicciable in 
the drill string. More particularly, the threads 73 are 
prevented from loosering by lock screws 75 which are 
held against backing out by means of snap rings 75 dis 
posed within a groove circumferentially of the outer (ii 
amleter of the Sieve 72 and :m:tching grooves with I 
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the lock screws. The lower end of the sleeve 72 may 
be similarly connected to a lower Sub (not shown) for 
connection to the remainder of the drill string which 
extends downwardly into the well. 

Similarly to the valve described in connection with 
FIGS, 1 to 6, a pair of tubular members 77 and 73 are 
disposed coaxially of one another for longitudinal move 
ment within the valve body 71, and this define a passage 
way 79 therethrough and an annular space 82 between 
the tubular members and the inner diameter of the sleeve 
portion 72. As was also the case in the earlier described 
embodiment, upper and lower seats 83 and 83a are formed 
on the ends of the tubular members 77 and 78, respec 
tively, for seating engagement with opposite sides of a 
ball-type valve member 84. Additionally, the space 82 
is closed at its opposite ends and a control frame 85 is 
reciprocal within the space and connected with the valve 
member 84 for rotating it between opened (as shown in 
FIG. 7) and closed positions. 

Thus, the upper end of the control frame 85 is provided 
with an annular piston 86 sealably slidable within the 
space 82 to define a variable capacity pressure chamber 
87 between the upper ciosed end 82a of the space and 
the upper pressure responsive surface 83 of the pision 86. 
As in the case of the earlier described valve, the con 

trol frame 85 is urged upwardly, or in a direction oppo 
site that toward which it is urged by control fluid within 
the chamber 87, and the lower seat 83a is urged into 
seated engagement with the valve member 84 by spring 
means disposed within the space 82 and bearing upon 
a thrust ring 89 on the lower end of the frame and a 
bearing part on the tubular member 78. Furthermore, 
Such spring means is so arranged as to exert a relatively 
large force on the control frame, but only a relatively 
light force on the valve seat. As distinguished from the 
earlier described valve, however, the spring means of the 
valve of FIG. 7 is arranged in a manner to permit the 
overall length of the valve to be reduced. 

Thus, there is provided a coil spring 90 supported at 
its lower end on the lower closed end (not shown) of 
the space 82 and bearing its upper end on thrust ring 89, 
and a pair of S-shaped springs (see detail of FIG. 8) 
supported on the upper side of thrust ring 89 and bear 
ing against the underside of the enlarged end of tubular 
member 78 upon which seat 83a is formed. While the 
S springs 91 are of Such construction as to exert only 
a relatively light force on the seat 83a, the spring 90 is 
adapted to exert an effective force on the lower end of 
the control frame of sufficient magnitude to positively 
move the valve member to closed position upon the re 
lief of pressure within chamber 87. This effective force 
is, of course, equal to the upward force due to the spring 
90 less the opposing force due to the springs 91. 

Control fluid is admitted to the variable capacity pics 
sure chamber 87 through a port 92 formed in the upper 
sub 74 so as to maintain the valve in the open position 
of FIG. 7. In such position, the opening 93 through the 
valve member is aligned with the passageway 79 through 
the valve body as well as the inner diameter of the flow 
line, so as to provide a straight-through full operling. 
Control fluid is forced into the admitting port 92 through 
a grease or other check valve fitting 94 disposed withii. 
a recessed portion 95 of the sub 74. On the other hand, 
such fluid may be exhausted from the chamber 87 through 
a port 96 connecting at another location with the cham 
ber 87 and communicating with a frangible closure 97 
disposed in another recessed portion SS of the sub 7-3. 

Thus, control fluid, which preferably is a fluid grease, 
oil or water, may be forced through the fiitiig 94 to 
move the control frame 85 downwardy and rotate the 
valve member 84 to its open position. Obviously, the 
fitting 94 retains the control fluid lintil such time as it 
is exhausted through port 96. Thus, the valve is closed 
by breaking the frangible closure 97 to release the con 
trol fluid contained within the chamber 87. That is, 
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as in the case of the previously described embodiment 
of the valve, the relatively strong force due to the spring 
means overcomes the opposing force upon the control 
frame due to the relieved pressure within the chamber 
87. In actual practice, when the valve is used in a drill 
string, as previously mentioned, the frangible plug may 
be broken by a hammer blow after either raising or low 
ering the string, depending upon whether the valve is dis 
posed above or below the keily. 

It will also be noted that the cam lugs 99 and 120 on 
the control frame 85 and valve body 71, respectively, are 
disposed closer together than are the cam lugs 60 and 
61 of the valve of FIGS. 1 to 6. In this manner, the 
longitudinal travel of the valve member 84 between 
opened and closed positions is shortened. Thus, the 
length of the entire assembly also may be shortened. 
The other features of the valve shown in FIG. 7, and 

particularly the construction of the control frame 85, 
are substantially similar to thoge described in connection 
with the embodiment of FIGS. 1 to 6, so that they need 
not be repeated herein. 
The enbodirinent of the valve shown in FIGS. 9 and 10 

differs from those previously described in that the con 
trol frame therefor is urged positively in both directions 
by means of a control fluid. Although a valve of this 
type may be used in substantially the same environments 
as the valves previously described, it is contemplated that 
it will be used at surface icycl and in connection with a 
hydraulic system which permits the valve to be moved 
between opened and closed position by means of the 
same source of control fluid. 

Referring now more particularly to Fig. 9, a valve 
body 101 is connectable at opposite ends in a flow line 
and provided with a passageway (2 tiere through, which 
preferably is full-opening in that it corresponds to the 
minimum inner diameter of the flow line. More partic 
ularly, the valve body le is made up of an intermediate 
sleeve potion 103 threaded iy and sealably connected at 
its opposite ends to upper and lower subs 104 and it}5. 
respectively. The passageway 102 through the valve body 
is defined by a pair of coaxially disposed and longitu 
dinally movable tubular members 1686 and 107 arranged 
concentrically within the waive body so as to provide an 
annular space 408 there between. 

Each of the tubular members 85 and 87 are formed 
with seats 335 and 108a, respectively, on their inner 
ends for seating engagement with valve member 9. As 
in the case of the earlier described valves, the valve 
member 169 is provided with an opening it there 
through of a size to provide a full-opening through the 
valve, and is rotatable about an axis disposed transverse 
ly of such opening for movement between such fuliy 
opened (FIG. 9) and closed positions. The subs 104 
and 105 are provided with O-rings 11 and 112, respec 
tively, along their inner diameters to provide a sliding 
scal with the outer ends of tubular members 106 and 
107. Thus, the upper and lower ends 13 and 14, re 
spectively, of the space 18 are closed so that, as in the 
case of the earlier described valves, solids within the fluid 
flowing through the valve are prevented from passage in 
to the space 198. As shown in F.G. 9, the O-rings 
and 112 are sealably slidable with respect to extensions 
5 and 16 of the tubular members. 
A control frame 116 is reciprocable longitudinally 

within the space 108, and thus protected from solids 
within the line fluid. As distinguished from the earlier 
described embodinnents of this invention, the control 
frame 16 is provided with annular pistons 117 and 118 
on both the upper and lower ends tiereof which are 
scalably slidable within the space 108 to define a varialile 
capacity pressure chamber 119 between the upper closed 
end 113 of the space 108 and the upper pressure respon 
sive surface 120 of the annular piston E7, as well as 
another variable capacity pressure chamber 121 inter 
mediate the lower closed end 114 of the space 108 and 
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the lower pressure responsive surface 122 of the annular 
piston 118. 

In this embodiment of the invention, the control frame 
116 includes an internmediate portion 123 which, for as 
Sembly purposes, is made up of longitudinally separated 
halves held in place by the sleeve portion 103. These 
halves are connected at their opposite ends to an upper 
portion 25 having the piston 17 thereon and a lower 
tortion 126 having the piston 118 thereon. As in the 
case of the earlier described embodiments of the invcn 
tion, the enlarged portions on the inner ends of the 
tubular members 96 and 67 for forming the valve seats 
108 and 108a are interrupted at opposite sides so as to 
receive the longitudinally extending parts of the inter 
Inediate portion 123 of the control frane. As shown in 
liGS. 9 and 10, this interrediate portion is provided with 
slots 127 on its opposite sides to permit the passage there 
through of can lugs 12S fixedly mounted on the valve 
body 101 and operatively engaged with can slots 129 on 
opposite sides of the ball valve member 109. 
The cam lugs i28 include pivots having parts 128a. 

rotatable thereabout for bearing against opposite sides of 
the cam slots 129. Cann lugs 130 are mounted on the 
longitudinally extending parts of the portion 123 of the 
control frame for operative engagement with the cam 
slots 129 on a side of the axis of rotation of the ball valve 
member opposite to the cam lugs (28. Preferably, the 
can lugs mounted on the valve body and the control 
frame are spaced on opposite sides of this axis of rota 
tion in a manner previously described in connection with 
the embodiment of FIGS. 1 to 6. 
As best shown in FIG. 10, each of the pivots for cam 

lugs 123 is threadedly received within a cylindrical mount 
ing 131 welded to the outside of the valve body 101. 
The slots 127 permit the control frame to be moved 
relatively to the valve body and cam lugs 128. 
Each of the upper and lower subs 194 and 105, respec 

tively, are provided with ports 132 and 133 which connect 
with the variable capacity pressure chambers 119 and 
121, respectively. In this manner, a control fluid may 
be admitted to one chamber and simultaneously exhausted 
from the other for the purpose of moving the valve men 
ber in one direction. For example, with the valve men 
her disposed in the opan position of FIG. 9, control fluid 
may be admitted to the pressure chainaber 12 through the 
port I.33 and exhausted from the chamber 119 through 
the port 132. This, of course, also moves the control 
frame 116 and cam lugs 130 upwardly so as to Swing 
the valve member 1,09 about the rotational axis of the 
can lugs 128 fixed to the valve body. As a result, the 
valve member is moved both rotatably and longitudinally 
upwardly to its closed position. On the other hand, the 
valve member may be returned to its open position by 
the readmission of pressure fluid into the chamber 119, 
together with the simultaneous exhaust of control fluid 
from the pressure chamber 21. 

Furthermore, control lines 134 and 135 may connect 
the ports 132 and 133, respectively, with a four-way valve, 
illustrated diagrammatically at 136 in FIG. 9, so that the 
same source of control fluid may be used for urging the 
control frame in each opposite direction. That is, as 
shown in FIG. 9, with the valve 136 in the position shown, 
control fluid may be supplied through a line 137 for 
admission to the chamber 19 through port 132. Simul 
taneously there with, control fluid from the chamber 12 
may be exhausted through the port 33 and the four-Way 
valve 136 for return to said source of control fluid. Alter 
natively. of course, the fluid admitted and exhausted with 
respect to each of the chambers 119 and 121 may pe 
for different sources. 

It is contemplated that the control fluid for the valve 
of FIGS. 9 and 10 will be at a pressure less than line 
pressure. For this purpose, the tubular member exten 
sions 115 in 16 have pressure responsive areas eX 
posed to line fluid which provide annular pistons for 
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raintaining the seats (8b anti $3a in seating engage 
ment with the valve member 199 with a relatively light 
force. Thus, assuinig flow through the valve to be 
dows,' 'stly, thc admission of control fluid to chamber 
ii. 9 :iil its exhaust from chamber 122 will cause down 
Ward movement of both the control frame and tubular 
r1):mber 136, tercly maintaining seat 08b against the 
valve member. Cin the other hand, although the tubular 
member it? is urged upwardly by line pressure acting 
upon the press tire responsive area on the extension there 
of, this tibiliar member, and thus the seat 108a, are 
moved downwardly by the bearing of the ball-type valve 
member thereagainst. Over-travel in a downward direc 
tion is prevented by the abutment of a downwardly fac 
ing annular shoulder 6a on the extension 16 with the 
upwariy facing shoulder provided by the en larged diam 
cter portion of the sub 105 within which the extension 
i3 is slidable. 

It may be that in the above-described case, in which 
the valve member is moved from closed to open position, 
downstream inc pressure (i.e., the pressure within the line 
below the closed valve member) is not greater than the 
cottrol pressure. In such a case the downstream seat 
28 a may not be maintained in seating engagement with 

the ball-type valve member until the downstream line 
pressure approaches that of upstream line pressure. 

It is further obvious that the valve may be returned to 
its closed position by a reversal of the above-described 
process-i.e., by admitting control pressure to the chamber 
21 while relieving it from the pressure 119. During 

this movement of the valve member from opened to 
closed position, the line pressure will be the same on both 
sides of the waive member during most of the closing 
movement thereof so that both seats will be maintained 
in seating engagement with the valve member. Also, of 
course, over travel in an upward direction is prevented by 
the abutment of an upwardly facing annular shoulder 115a 
on the extension 115 for tubular member 106 with the 
downwardly facing shoulder provided by the enlarged 
diameter portion wtihin upper sub 104. 
The embodine:hts of the invention should shown in 

FIGS. 11 and 12 and FIGS. 13 to 15 differ from the en 
bodinents previously described in that the control frame 
thereof is moved in cic direction by line fluid. Also, 
although the bai-type valve menter is rotatable by means 
of a couple exerted by spaced apart cann lugs operatively 
cngageabic in slots within the valve member, as in the 
case of the einbodiments of FIGS. 1 to 10, each set of 
the cam lugs is movable with respect to the valve body, 
and in directions opposite to one another. Furthermore, 
both sets of cam lugs are spaced equally on opposite sides 
of the axis of rotation of the valve member so that it is 
rotated between opened and closed positions without a 
simultaneous longitudinal movement. 
With reference first to the valve shown in FIGS. 11 and 

12, a valve body 138 connectable at opposite ends within 
a flow line is made up of a first female member 139 which 
threadedly receives a male member 14). A passageway 
i41 through the valve hody is providcd by tubular means 
arranged concentrically within the valve member so as to 
define an annular space 142 therebetween. More par 
icularly, the tubular means is provided with seat means 
therea cross for seating upon opposite sides of a ball-type 
valve member 143 having an opening 144 therethrough, 
and rotatable about an axis transverse to the opening be 
tween a fully opened position (FIG. 11) and a closed 
position (FIG. 12). More particularly, the opening 144 
is of substantially the same size as the valve body passage 
way 41, and each is in turn of a diameter corresponding 
to the minimum internal diameter of the flow line in which 
the valve is connected so that the valve is "full-opening.' 
The above-mentioned tubular means comprises first and 

second tubular members 45 and 146, arranged coaxially 
of one another and having valve seats 147 and 147a 
formed thereon for seating upon on posite sides of valve 
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nember 143. More particularly, the tubular members 
145 and 146 are fixed against substantial movement 
longitudinally thereof, althcigh a light spring 148 or the 
like may be disposed between the outer end of tubular 
member 145S and an internal shoulder om male member 
40 of the valve body so as to permit some yielding of 

the seats during rotation of the valve member. The 
tubular member 146 is received within an enlarged diam 
eter portion of the female member 139 of the valve body 
and provided with an O-ring 49 for sealing with respect 
thereto. This arrangement enables one end 150 of the 
space 142 to be closed so that, with the seats 147 and 
147a seatable upon the ball-type valve member in a man 
ner to prevent the admission of solids within the line 
fluid into the space 142, and further with the opposite 
end of the space 142 closed in a manner to be described 
hereinafter, a control frame 151 reciprocable longitudinal 
ly within this space is protected against such solids. 
A tubular part 152 is disposed within the space 142 

for movement longitudinally of the valve body and tele 
scopically of the control frame 151. More particularly, 
the tubular part 152 is provided with a piston 153 at 
one end having O-rings 154 and 154a thereon sealably 
slidable within the space to close the end thereof opposite 
the closed end 150. The control frame 151 is, in turn, 
provided with an annular piston 155 sealably slidable 
within the space 142 between the inner diameter of the 
"alve body 138 and the outer diameter of the tubular part 
152. Thus, there is formed a variable capacity pressure 
chamber 156 between the closed end of the space 142 
provided by piston 153 and the pressure responsive surface 
157 on the end of the annular piston 155. 
As previously mentioned, both the cam lugs 158 and 

159 which are operatively engaged with the cam slots 
160 on opposite sides of the valve member 143 are 
movable with respect to the valve body 138 and in op 
posite directions with respect to one another. Thus, the 
control frame 151 comprises a first portion 161 having 
the annular piston 155 thereon and a second portion 62 
connected at 163 to the first part for movement there with 
and mounting the can lugs 159 for bearing against the 
can slots 60. 
The other cam lugs 158 are mounted upon a portion 

164 of the tubular part 152 which is connected as at 165 
to the remaining portion of said part having the piston 
153 thereon. As indicated by the broken lines in FIGS. 
11 and 12, portion 161 of the frame is machined away 
at 6a to receive portion 64 of part 152 upon movement 
of the valve toward the open position of FIG. 1 1. Por 
tions 162 and 164 are also slender of construction and 
spaced slightly apart along opposite edges so as to permit 
relative longitudinal movement therebetween. More par 
ticularly, as in the case of the previously described em 
bodiments, the enlarged portion on the tubular members 
145 and 146 is provided with flats (in a manner not 
shown) so as to accommodate the slender cam lug mount 
ing portions 162 and 164. 
The cam lugs 158 and 159 are operatively engaged with 

the cam slots 160 at locations substantially equally 
Spaced from opposite sides of the axis of rotation of the 
ball-type valve member 143 so that the valve member 
merely rotates between opened and closed positions upon 
movement of the two cam lug mounting portions in op 
posite directions. This latter movement is imparted to the 
cam lug mounting portions by the admission and ex 
haustion of a control fluid with respect to the variable 
capacity pressure chamber 156. Thus, the valve body 
138 is provided with a port 166 to which a line 167 may 
be threadedly connected for either admitting or exhaust 
ing a suitable control fluid with respect to the chamber 
56. 
It will be understood from the drawings that the pres 

sure responsive surface of piston 153 opposite that with 
in the chamber 156 communicates with line fluid through 
the annular space about tubular member 145. It is 
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equally clear that there will be breathing across the up 
stream seat so that the pressure responsive surface of 
piston 155 opposite the surface 157 will also be in com 
munication with the line fluid. Thus, when control fluid 
is admitted to the chamber 156 at a pressure in excess 
of that of the line fluid, the pistons 153 and 155 will be 
moved away from one another so as to move the valve 
member to the open position of FIG. li. The relief of 
sich control pressure below that of line fuid will per 
mit the pistons 153 and 155 to be moved toward one 
another to the position of Fig. 12 for closing the valve. 
As can be seen from FIG. 11, overtravel of the con 

trol frame 15 and tubular part 152 telescopically away 
from one another is prevented by the engagement of the 
end 164a of the portion 164 of the part 152 with an op 
positely facing surface 161b on the portion 161 of the 
frame. In the opposite extreme position, as shown in 
FIG. 12, over travel is prevented by the engagement of 
the end 162a of the portion 162 of the control frame 151 
with an oppositely facing surface 152a on the portion 
of the tubuliar part 52 having the piston 153 thereon. 
The embodiment of the valve shown in FIGS. 13 to 15 

differs from that shown in FIGS. 1 1 and 12 principally 
in that the valve body 168 thereof is provided with a 
laterally extending portion 169 which provides a space 
within the valve body outwardly of the passageway 170 
through within which the control frame moves in a 
direction transversely to the valve body. Thus, as shown 
in FIGS. 13 and 14, the valve body 168 is made up of 
male and female parts 171 and 172 connectable in a flow 
line an another part 173 threadedly connected within a 
boss 74 laterally outwardly of the part 172, said boss 
and part 113 thus defining the portion 169. 

Disposed across the body 168 intermediate the opposite 
ends thereof and in surrounding relation to the passage 
way 170 are a pair of spaced apart and oppositely fac 
ing valve seats 175 and 75a for seating engagements 
with opposite sides of the ball-type valve member 176. 
As in the case of the earlier described embodiments of 
this invention, the ball-type valve member 176 is pro 
vided with an opening 77 therethrough of a diameter 
corresponding to the passageway 170, and is rotatable 
about an axis transverse to the opening between a fully 
opened position (FIG. 13) and a closed position (FIG. 
14). More particularly, the seats 175 and 175a may be 
formed on tubular inserts 173 and 178a, respectively, 
sealably disposed within the valve body 168 coaxially of 
one another to define the passageway 170 therethrough. 
As can be seen from FIGS. 13 and 14, the space within 

lateraily extending portion 169 of the valve body com 
municates with the passageway 170 intermediate the 
spaced apart seats 175 and 175a, so that with breathing 
across seats 75 and 175a, the space is in communication 
with line fluid. This space is closed at one end by a pis 
ton 79 disposed thereacross and carried upon a part 80 
longitudinally reciprocable within the space laterally of 
the valve body passageway 170. A control frame 181 
is also reciprocable longitudinally within the laterally ex 
tending space in the valve body, and is provided with a 
piston 132 telescopically movable over the part 180. 
More particularly, the piston 182 is provided with an 
O-ring 183 about its inner diameter for sealably sliding 
over the part 180 and an O-ring 184 on the outer diam 
eter thereof for sealably sliding within the valve body 
part 173, so that there is formed between the piston 182 
and piston 179 a variable capacity pressure chamber 185. 

Each of the part 180 and control frame 181 are pro 
vided with portions 186 and i87, respectively, for mount 
ing can lugs 188 and 189, respectively, for operative 
engagement within cam slots 190 on opposite sides of the 
valve member i76 and spaced equal amounts on opposite 
sides of the axis of rotation of the valve member. More 
particularly, and as described in connection with the ear 
lier embodiments of this invention, the opposite sides of 
the ball valve member are flattened so as to accommo 



date the portions 136 and 187 without substantially en 
larging the size of the valve body. Also, as can be seen 
from FIGS. 13 and 14, the portions 86 and 187 which 
mount the can lugs are movable laterally of the valve 
body passageway 170 in opposite directions with respect 
to one another intermediate the valve seats 75 and 
15:. 

Thus, upon expansion of the variable capacity pressure 
chamber 185 the pistons 179 and i82 are mo ved away 
from one ancther so as to move the valve member to 
the open position of FIG. E3 by raising the c3 in lig3 89 
and lowering the cam lugs i83. On the other hand, 
contraction of the chamber 85 raises the cam lugs i33 
and lowers the can lugs 89 to rotate the valve member 
to the closed position of FIG. 14. 
A port 191 is formed in the laterally extending par 

173 of the valve body and a line 192 connects such port 
with a source of contro fluid, The tubular pait 13 
which mounts the piston 179 is provided with a passage 
way 193 extending longitudinally therethrough and con 
necting the laterally extending space on the upper side 
of piston 182 of the control frame with the space be 
neath piston 179. Thus, the pressure responsive sides 
of the pistons 82 and 179 opposite to those within the 
pressure chamber 185 are exposed to pressure within the 
line, so that the valve is opened upon the admission to 
chamber 185 of control fluid at a pressure above that in 
the line. Alternatively, the pressure of contro fluid 
within the chamber may be relived relie ved or les sened 
below that of line fluid to permit the pistons 79 and 182 
to be moved telescopically toward one another by the 
force of line fluid and thus rotate the valve member to 
its closed position. Each of the tubular part 18) and 
control frame i8i may be provided with ports 194 and 
i35, respectively, which permit free access of the line fiuid 
to the upper side cf piston 182 on the control frame. 
From the foregoing it will be seen that this invention is 

one well adapted to attain all of the ends and objccts 
hic reinabove set forth, together with other advantages 
which are obvious and which are inherent to the appa 
ratu S. 

It will be understood that certain features and sub 
combinations are of utility and may be enployed with 
out reference to other features and Subcombinations. 
This is contemplated by and is within the scope of the 
claims. 
As many possible embodiments may be made of the 

invention without departing from the scope thereof, it is 
to be understood that all manner herein set forth or shown 
in the accompanying drawings is to be interpreted as il 
lustrative and not in a limiting Sense. 
The invention having been described, what is claimed is: 
1. A valve, comprising a valve body having a passage 

way tiherethrough, a pair of spaced apart and oppositely 
facing valve seats in surrounding relation to an intermedi 
ate portion of said passageway, a valve member having 
an opening therethrough and seatable between said seats 
for opening and closing said passageway upon rotation 
aboit an axis transverse to the opening therethrough, can 
slots extending across opposite sides of the waive mem 
ber Substantially perpendicularly to thc axis of rotation 
thereof, means providing a space within the valve body 
outwardly of the passageway there through, means in 
ciuding a control frame guidably movable within the 
valve body and having a piston thereon adapted to de 
fine a variable capacity pressure chamber within the 
space, means for moving said control frame ill opposite 
longitudinal directions within the valve body to rotatic 
said valve member between opened and closed positions, 
said last-mentioned means including a port through the 
valve body communicating with the pressure chamber, 
and means for urging said control frame in a direction 
opposite to that toward which it is urged by fluid within 
said chamber, cann ugs øn Said control frime operativ Cly 
engaged with said can slots, and additional can jugs 
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opcratively er gaged with said carin slots and mot intel 
against movement with the control frame so the cam 
slots pivot thereabout upon said longitudinal movement 
of the contro frame. 

2. A valve cf the character defined in claim 1, wherein 
said caim slots are disposed across the axis of rotation of 
the valve member, and each of the cam lugs on the con 
trol frame and additional cam lugs are operatively ell 
gaged with said can slots on opposite sides of said axis 
of rotation. 

3. A valve of the character defined in claim 1, where 
in said valve body includes a pressure responsive sur 
face within said chamber cpposite to the pressure respon 
sive surfaces of the pisten therein, and said additional 
cain lugs arc nouinted on the valve body. 

4. A waive of the ciharacter defined in claim 1, in 
cluding a part sealabiy guidable within said space rela 
tively to the control frame and having a pressure re 
sponsive surface within said chamber opposite to the 
pressure responsive surface of the piston therein, said 
additional can lugs being mounted on said part. 

5. A waive, comprising a valve body connectable in 
a fiow lic and having a passageway therethrough, a 
pair of oppositely facing longitudinally slidable and 
spaced apart Seats in surrounding relation to an inter 
Imediate portion of Said passageway, a valve member 
having an opening therethrough and seatable between 
said seats for opening and closing said passageway upon 
the rotation about an axis transverse to the opening 
therethrough, a control frame movable in a path on 
gitudinally within said waive body concentrically out 
Ward y of the passageway therethrough, means con 
necting said valve member to said control frame for ro 
tation between opened and closed positions upon move 
ment of the control frame in opposite longitudinal direc 
tions, said connecting means comprising cam slots on 
opposite sides of the valve member, and cam lugs on 
said control frame and said valve body operatively en 
gaged with Said can slots for imparting longitudinal 
I novement to the valve member concurrently with its 
rotational movement, means for urging said control 
frame in said opposite directions, and means for main 
taining said seats in Seating engagement with said valve 
member with a lesser force than is exerted upon said 
control fraine by said urging means. 

6. A valve comprising a valve body connectable in 
a flow line, tubuliar means having a passageway there 
through and sealably siidable longitudinally within the 
valve body, seat means across said tubular means, a valve 
member having an opening therethrough of a diameter 
substantially equal to the diameter of said passageway 
and seatable on the seat means for opening and closing 
the passageway upon rotation about an axis disposed 
transversely to the opening therethrough, means for urging 
Said tubular means into seated engagement with said 
valve member, means for rotating said valve member be 
tween opened and closed positions while concurrently 
moving it longitudinally of the valve body, said last named 
neuris including a control frame movable in a path lon 
gitudinally within the valve body concentrically outward 
iy of the passage way, means for moving said control 
frame in opposite directions longitudinally within the 
valve body, and means connecting said valve member to 
said control frame and said valve body. 

7. A valve of the character defined in claim. 6, where 
in saic connecting means comprises cam slots on op 
posite sides of said valve member, and cam lugs on said 
waive body and said control frame operatively cngaged 
with said can slots, said cam lugs on the control frame 
being engaged with said cam slots at locations laterally off 
set from the axis cf rotation of the valve member. 

3. A valve, comprising a valve body connectable in 
a flow line, tubular means having a passageway there 
through and Sealably &lidable longitudinully within and 
coicei) trically of the valve body to provide an an:lular 
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space therebetween which is closed at both ends, seat 
means across an intermediate portion of said tubular 
means, a valve member having an opening therethrough 
of a diameter substantially equal to the diameter of said 
passageway and seatable on the seat means for opening 
and closing the passageway upon rotation about an axis 
disposed transversely to the opening therethrough, means 
urging said tubular means into seated engagement with 
said valve member, a control frame movable within said 
space longitudinally of the valve body, means for mov 
ing said control frame in opposite directions longitudinal 
ly of the valve body, and means connecting said valve 
member to said valve body and said control frame and 
responsive to movement of the control frame in opposite 
longitudinal directions for concurrently rotating and mov 
ing said valve member longitudinally of the valve body 
between opened and closed positions, 

9. A valve of the character defined in claim 8, where 
in said moving means includes an annular piston on the 
control frame sealably slidable within said space to pro 
vide a variable capacity pressure chamber between one 
closed end of the space and said piston, a port through 
the valve member communicating with said chamber, and 
means for urging said control frame in a direction op 
posite to that toward which it is urged by fluid within 
the chamber. 

10. A valve of the character defined in claim 9, where 
in said control frame urging means comprises a spring dis 
posed longitudinally within said space and bearing against 
said control frame. 

11. A valve of the character defined in claim 10, in 
cluding another spring disposed longitudinally within said 
space and bearing against said tubular means, and an 
annular piston on the tubular means and arranged within 
said chamber to urge the tubular means in a direction op 
posite to that in which it is urged by the springs bearing 
thereagainst, said springs being so related and arranged 
and said pistons on the tubular means and control frame 
being so related as to exert a considerably smaller force 
on the valve member than is exerted upon the control 
frame. 12. A valve of the character defined in claim 9, where 
in said control frame moving means comprises another 
annular piston on the control frame sealably slidable with 
in the space to form a variable capacity pressure cham 
ber intermediate said other piston and the other closed 
end of the space, and a port through said valve body 
communicating with said last-mentioned pressure cham 
ber. 13. A valve of the character defined in claim 12, where 
in said means for urging said tubular means into seated 
engagement with said valve member comprises annular 
pistons on said tubular means. 14. A valve of the character defined in claim 12, in 
cluding a control line connecting with each of said ports, 
and valve means in said control line for admitting pres 
sure fluid to one of said chambers while exhausting pres 
sure fluid from the other of said chambers. 

15. A valve, comprising a valve body connectable in 
a flow line, tubular means having a passageway there 
through and arranged concentrically within the valve body 
to provide an annular space therebetween, said tubular 
means including a tubular member sealably slidable with 
in the valve body to close one end of the space and having 
a seat thereacross, a valve member having an opening 
therethrough and seatable on the seat for opening and 
closing the passageway upon rotation about an axis dis 
posed transversely to the opening therethrough, means for 
urging said tubular member into seated engagement with 
the valve member, a control frame movable in a path 
longitudinally within the valve body concentrically out 
wardly of the passageway, an annular piston on the con 
trol frame sealably slidable within said space to form a 
variable capacity pressure chamber intermediate said pis 
ton and closed end of the space, a port through the valve 
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18 
body communicating with the pressure chamber, means 
for urging said control frame in a direction opposite to 
that toward which it is urged by pressure fluid within 
said chamber, and means connecting said valve member 
to said valve body and said control frame and responsive 
to movement of the control frame in opposite longitudinal 
directions for concurrently rotating and moving said valve 
member longitudinally of the valve body between open 
ed and closed positions. 

16. A valve of the character defined in claim 9, where 
in said tubular means also includes another tubular mem 
ber sealably slidable within the valve body in substantial 
axial alignment with the first-mentioned tubular member 
to close the other end of said space and having a seat 
thereacross for seating upon the opposite side of said 
valve member, and means for urging said other tubular 
member into seated engagement with said valve member, 
said control frame being disposed within said annular 
Space. 

17. A valve of the character defined in claim 16, 
wherein the means for urging said first-mentioned tubular 
member into seating engagement with the valve member 
includes an annular piston thereon within said pressure 
chamber, 

18. A valve of the character defined in claim 17, 
wherein the annular piston on said first-mentioned tubu 
lar member has a smaller effective pressure responsive 
area than that of the annular piston on the control frame. 

19. A valve, comprising a valve body connectable in a 
flow line, a tubular member having a passageway there 
through and sealably slidable longitudinally within and 
concentrically of the valve body to provide an annular 
space therebetween which is closed at one end, a seat 
across said tubular member, a valve member having an 
opening therethrough and sealable on the seat for open 
ing and closing the passageway upon rotation about an 
axis disposed transversely to the opening therethrough, a 
control frame movable in a path longitudinally within 
the valve body concentrically outwardly of the passage 
way, an annular piston on the control frame sealably slid 
able within said space to form a variable capacity pressure 
chamber intermediate said piston and closed end of the 
space, a port through the valve body communicating with 
the pressure chamber, means for urging said control frame 
in a direction opposite to that toward which it is urged 
by pressure fluid within said chamber, means connecting 
said valve member to said valve body and said control 
frame and responsive to movement of the control frame 
in opposite longitudinal directions for concurrently ro 
tating and moving said valve member longitudinally of 
the valve body between opened and closed positions, and 
a pressure responsive surface on said tubular member 
within said pressure chamber and arranged to urge said 
member into seating engagement with said valve member. 

20. A valve of the character defined in claim 19, 
wherein said annular piston on the control frame has a 
greater area than that of the pressure responsive surface 
on the tubular member. 

21. A valve, comprising a valve body having a passage 
way therethrough, a pair of spaced apart and oppositely 
facing valve seats in surrounding relation to an intermedi 
ate portion of said passageway, a valve member having 
an opening therethrough and seatable on the valve seats 
for opening and closing the passageway upon rotation 
about an axis disposed transversely to the opening there 
through, cam slots on opposite sides of the valve mem 
ber, means enclosing a space within the valve body out 
wardly of the passageway therethrough, a pair of rela 
tively movable and telescopically arranged parts each hav 
ing pistons thereon slidable within said space to provide 
a variable capacity pressure chamber therebetween, cam 
lugs on each of said parts operatively engaged with the 
can slots in said valve member, and means for moving 
said pistons toward and away from one another to rotate 
the valve member between opened and closed positions, 



25,471 
19 

said moving means comprising a port through the valve 
body communicating with said chamber, and means for 
urging said pistons in directions opposite those toward 
which they are urged by fluid within said chamber. 

22. A valve of the character defined in claim 21, 
wherein said valve seats are formed on tubular members 
arranged concentrically within the valve body to define 
the passageway therethrough and the space annularly 
thereabout, and said parts and pistons thereon are mov 
able within said space longitudinally of the valve body. 

23. A valve of the character defined in claim 22, 
wherein said urging means comprises pressure respon 
sive surfaces on the pistons opposite to such surfaces 
thereon within the chamber and in fluid communication 
with said passageway. 

24. A valve of the character defined in claim 21, 
wherein said space extends laterally from said passage 
way adjacent said seats, and said parts and pistons there 
on are movable within said space laterally of the valve body. 

25. A valve of the character defined in claim 24, where 
in said urging means comprises pressure responsive sur 
faces on the pistons opposite to such surfaces thereon 
within the chamber in fluid communication with said pas sageway. 

26. A valve of the character defined in claim 25, where 
in the end of said space remote from the passageway is 
closed to provide another variable capacity pressure cham 
ber intermediate said closed end and the last-mentioned 
pressure responsive surface on one of said pistons, and a 
passageway is provided through said one piston for com 
municating said passageway and said last-mentioned pres 
sure responsive surface. 

27. A valve, comprising a valve body including an in 
termediate sleeve portion and parts at each end of the 
sleeve for connection in a flow line, tubular means hav 
ing a passageway therethrough and arranged concentri 
cally within said sleeve portion to provide an annular 
space therebetween, which is closed at one end, seat means 
across said tubular means, a valve member having an 
opening therethrough and seatable on the seat means for 
opening and closing the passageway upon rotation about 
an axis disposed transversely to the opening therethrough, 
a control frame movable in a path longitudinally within 
said sleeve portion concentrically outwardly of the pas 
sageway therethrough, means connecting said valve mem 
ber to said control frame for rotation between opened 
and closed positions upon movement of the frame in op 
posite longitudinal directions, means for urging said con 
trol frame in said opposite longitudinal directions, said 
means including a spring arranged within said space and 
bearing upon said control frame to exert a force thereon 
effective to urge said frame in one direction relative to 
one end part of the valve body, and a releasable connec 
tion between said sleeve portion and the one end part to 
permit movement of said sleeve portion in the opposite 
direction relative to said one end part. 

28. A valve of the character defined in claim 27, 
wherein said releasable connection comprises a shear pin. 

29. A valve member comprising: a valve body con 
nectable in a fluid flow line and having a chamber space 
therein; tubular means providing a fluid flow passageway 
through said body chamber space; seat means on said 
tubular means in the chamber space in said body sur 
rounding said flow passageway; a valve member having a 
flow opening therethrough of a diameter substantially 
eqital to the diameter of said passageway of said valve 
body, said valve member being engaged with said seat 
means and rotatable about an axis disposed transversely 
to the opening therethrough for opening and closing the 
passageway, means for holding said valve against move 
ment longitudinally of said body flow passageway in said 
chamber space; means for rotating said valve member 
between open and closed positions about said transverse 
axis while said valve member is held against movement 
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20 
longitudinally of said passageway; operator means in said 
chamber space of said body exteriorly of said tubular 
means and movable in said valve body and exposed to 
the pressure of the fluids flowing through said flow pas 
sage for movement in said chamber space in one direc 
tion in response to such fluid pressure; means connecting 
said operator means and said valve member eccentrically 
of said transverse axis whereby movement of said opera 
tor means rotates said valve member about said axis be 
tween said open and said closed positions therein, said 
pressure of the fluids flowing through the flow passage 
acting on said operator means to move said operator means 
in a direction causing rotation of said valve member be 
tween said open position and said closed position inde 
pendent of the engagement of said valve member with 
said seat means of said tubular means. 

30. A valve of the character set forth in claim 29 
wherein said means connecting said operator means and 
said valve member comprises can lug means on one of 
said operator means and valve member and can slot 
means on the other of said operator means and valve member, 

31. A valve of the character set forth in claim 29 
wherein said valve member is ball-shaped, and said con 
necting means connecting said operator means and said 
valve member comprises can lug means on one of said 
ball-shaped valve member and operator means and can 
slot means on the other of said ball-shaped valve means and operator member. 

32. A valve of the character set forth in claim 31 
wherein said operator means comprises a pair of annular 
piston members surrounding said tubular means in said 
chamber space of said body and movable in opposite di 
rections with respect to each other in said valve body 
and defining a variable capacity chamber in said body 
chamber space there between; means connecting each of 
said piston members separately to said ball-shaped valve 
member eccentrically of the transverse axis thereof where 
by movement of said pistons toward and away from each 
other causes rotation of said ball-shaped valve member 
about said transverse axis, fluid pressure conduit means 
communicating said variable capacity chamber to a source 
of external pressure biasing said pistons away from each 
other; said pistons being exposed on the sides thereof op 
Posite said variable capacity chamber to the pressure of 
the fluids flowing through the flow passageway of said 
valve body whereby such fluid pressure moves said pistons 
toward each other in opposition to the pressure in said 
variable capacity chamber, such movement of said pis 
tons toward each other causing rotation of said ball 
shaped valve member from open position to position clos ing said passageway. 

33. A valve of the character set forth in claim 32 
wherein said means connecting said pistons with said ball 
shaped valve member comprises a link portion extending 
separately from each of said pistons to said ball-shaped 
valve member and each connected at its end spaced from 
Said pistons to said ball-shaped valve member, said con 
nections between said link portions and said ball-shaped 
valve member comprising said can lug means on one of 
said link portions and said ball-shaped valve member and 
said can slot means on the other of said link portions and said ball-shaped valve member. 

34. A valve member comprising: a valve connectable 
in a fluid flow line and having an inlet and an outlet and 
a chamber space therein between said inlet and said out 
let; tubular means in said body providing a fluid flow 
passageway through said chamber space of said body 
seat means in said body on said tubular means surround 
ing said flow passageway a ball-shaped valve member hav 
ing a flow opening therethrough of a diameter substantially 
eqital to the diameter of said passageway of said tubular 
means in said valve body, said valve member being en 
gaged with said seat means and rotatable about an axis 



25,471 
21 

disposed transversely to the opening therethrough for open 
ing and closing the passageway, said tubular means and 
seat means supporting said valve member and together 
providing a flow carrying passageway through said cham 
ber space of said valve body between said inlet and said 
outlet; and means for rotating said valve member about 
said transverse axis between open and closed positions 
while said valve member is engaged by said seat means 
of said tubular means comprising: operator means dis 
posed in the chamber space of said body exteriorly of 
said tubular means and sealingly slidable in said chamber 
space of said body for operating said valve; means con 
ducting pressure of the fluids flowing through said flow 
passage of said body to said operator means whereby such 
fluid pressure moves said operator means in one direction 
in said chamber space in response to said fluid pressure, 
means connecting said operator means and said valve 
member eccentrically of said transverse axis whereby 
movement of said operator means rotates said valve nem 
ber about said axis between said open and said closed 
positions relative to said seat means, said pressure of fluids 
flowing through the flow passage acting on said operator 
means to move said operator means in a direction causing 
rotation of said valve member to one of said closed and 
open positions; fluid pressure means moving said operator 
means in the opposite direction to such one direction, 
whereby said valve member is moved toward said other 
of said open and closed positions; and means biasing said 
tubular means into supporting seating engagement with 
said valve member independently of the force acting on 
said operator means, whereby the force of the pressure 
acting on said operator means causes rotation of said valve 
member independently of the support provided by said 
tubitlar means and said seat means for said valve member. 

35. A valve of the character set forth in claim 34 where 
in said operator means comprises a pair of piston mem 
bers movable in opposite directions with respect to each 
other within said chamber space of said valve body and 
defining a variable capacity chamber between said pistons 
within said chamber space; means connecting each of 
said piston members separately to said ball-shaped valve 
member eccentrically of the transverse aris thereof where 
by movement of said pistons toward and away from each 
other causes rotation of said ball-shaped valve member 
about said transverse axis; fluid pressure conduit means 
communicating said chamber to a source of external fluid 
pressure moving said pistons av vay from each other; said 
pistons being exposed on the sides thereof opposite said 
chaniber to the pressure of the fittids flowing through the 
flow passageway of said valve body whereby such fluid 
pressure moves said pistons toward each other in op 
position to the pressure in said variable capacity chamber, 
such movement of said pistons toward each other caus 
ing rotation of said ball-shaped valve member from open 
position to position closing said passageway. 

36. A valve of the character set forth in claim 35 
wherein said means connecting said pistons with said ball 
shaped valve member comprises a link portion extending 
separately from each of said pistons to said ball-shaped 
valve member and each connected at its end spaced from 
said piston to said ball-shaped valve member, said con 
nections between said link portions and said ball-shaped 
valve member comprising cam lug means on one of said 
link portions and said ball-shaped valve member and can 
slot means on the other of said link portions and said ball 
shaped valve member. 

37. A valve of the character set forth in claim 35 
wherein said means connecting each said pistons with said 
ball-shaped valve member comprises a link portion ex 
tending separately from each of said pistons to said ball 
shaped valve member and each connected at its end 
spaced from said piston to said ball-shaped valve member 
at a point spaced eccentrically and on the opposite side 
of the transverse axis of said valve member from the 
point of connection of the other link with said valve mem 
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ber, whereby said movement of said pistons relative to 
each other in said chamber space causes rotative move 
meilt of said valve about said transverse axis. 

38. A valve of the character set forth in claim 34 
wherein said operator means comprises a pair of annular 
piston members surrounding said tubular means in said 
chamber space of said body and movable in opposite di 
rections with respect to each other in said chamber space 
and sealingly engageable with said body for defining a 
variable capacity chamber there between within said body 
chamber space; means connecting each of said piston men 
bers separately to said ball-shaped valve member eccen 
trically of the transverse axis thereof whereby movement 
of said pistons toward and away from each other causes 
rotation of said ball-shaped valve member about said 
transverse axis, fluid pressure conduit means communicat 
ing said chamber to a source of external pressure mov 
ing said pistons away from each other said pistons being 
exposed on the sides thereof opposite said chamber to 
the pressure of the fluids flowing through the flow passage 
say of said valve body whereby such fluid pressure moves 
said pistons toward each other in opposition to the pres 
sure in said variable capacity chamber, such movement 
of said pistons toward each other causing rotation of said 
bail-shaped valve member from open position to position 
closing said passageway. 

39. A valve member comprising: a valve connectable 
in a fluid flow line and having an inlet and an outlet 
and a chamber space therein between said inlet and said 
outlet; tubular means in said body providing a fluid flow 
passagenway throttigh said clamber space of said body; 
seat means in said body on said tubular ineans surround 
ing said flow passageway; a ball-shaped valve member 
having a flow opening therethrough of a diameter sub 
stantially equal to the diameter of said passageway of 
said tubular means in said valve body, said valve miein 
ber being engaged with said seat means and rotatable 
about an axis disposed transversely to the opening there 
through for opening and closing the passageway, said 
titbular means and seat means supporting said 'alve mem 
ber and together providing a flow carrying passageway 
through said chamber space of said valve body between 
said inlet and said outlet; and means for rotatnig said 
valve member about said transverse axis between open 
and closed positions while said valve member is engaged 
by said seat means of said tubular means comprising: 
operator means disposed in the chamber space of said 
body exteriorly of said tubular means and sealingly slid 
able in said chamber space of said body for operating 
said valve; means conducting pressure of the fluids flow 
ing through said filo yv passage of said body to said opera 
for means whereby such fluid pressure moves said op 
erator means in one direction in said chamber space in 
response to said fluid pressure, means connecting said 
operator means and said valve member eccentrically of 
said transverse axis whereby movement of said operator 
means rotates said valve member about said axis between 
said open and said closed positions relative to said seat 
means, said pressure of fluids flowing through the flow 
passage acting on said operator means to move said op 
erator means in a direction causing rotation of said valve 
member to one of said closed and open positions, means 
moving said operator means in the direction opposite to 
such one direction whereby said valve member is moved 
to 4'ard said other of said open and closed positions, and 
means biasing said tubular means into supporting seating 
engagement with said valve nienber independently of 
the force acting on said operator means whereby the 
force of the pressure acting on said operator means 
causes rotation of said valve member independently of 
the support provided by said tubular means and said seat 
means for said valve member. 
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