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The present invention relates to valve devices, and 
more particularly to valve devices adapted to be located 
in a well bore to control flow of fluids therewithin. Such 
particular valve devices are disposed in a tubular string 
above a well device, such as a well packer, to determine 
the passage of fluid between the interior of the tubular 
String and the well device, or between the interior of the 
tubular string and the casing annulus around the latter. 
An object of the present invention is to provide an 

improved control valve, or circuiation joint, especially 
useful in being shifted to open position to allow a pre 
dominating fluid pressure in the annular space between 
the well casing and the control valve to flow into the 
control valve, for passage into a tubular string to which 
the valve is secured. 

Another object of the invention is to provide a con 
trol valve, or circulation joint, having an elastic seal ring, 
or the like, engageable with a companion valve member 
to close the valve, and in which opening of the valve 
to allow external fluid to flow thereinto does not tend to 
blow or otherwise remove the seal ring from its confined 
position in the valve, nor does such valve opening other 
wise tend to tear or disrupt the seal ring. 
A further object of the invention is to provide a simple 

and sturdy control valve or circulation joint to be in 
corporated in a tubular string located in a well bore, 
the valve being easily assembled and disassembled, and 
being capable of withstanding comparatively high pres 
sure differentials. 

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

Referring to the drawings: 
Figure 1 is a side elevation of apparatus embodying 

the invention, disposed in a well casing; 
Fig. 2 is an enlarged longitudinal section of the con 

trol valve device in open position; 
Fig. 3 is a further enlarged longitudinal section, simi 

lar to Fig. 2, illustrating the valve device in closed posi 
tion; 

Fig. 4 is a cross-section taken along the line 4-4 on 
Fig. 3. 
The control valve or circulation joint A disclosed in 

the drawings may be used in conjunction with another 
well device B, such as a well packer, that can be an 
chored in packed-off condition within a well casing. The 
lower end of the control device may be attached to the 
packer body 10 through the intermediary of a suitable 
sub or nipple ii, and its upper portion may be attached 
to a tubular string C, such as drill pipe or tubing, ex 
tending to the top of the well bore. The particular con 
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trol device illustrated in the drawings is intended to deter 
mine the passage of fluid between the interior of the 
tubular string C and through the well device B, or be 
tween the interior of the tubular string and the annulus 
D between the tubular string and the casing E above 
the well device B, depending upon the position to which 
the control valve has been shifted. 
The control valve A, or circulation joint, disclosed in 

the drawings includes an outer cylinder or barrel 12 com 
posed of three sections 13, 4, 5, in order to facilitate 
assembly of the control device. The lower end of the 
lower section 15 is threadedly secured to the sub 11, 
which is attached to the well packer B, the upper end of 
Such lower section being threaded onto the lower end 
of the intermediate section 14, which is, in turn, threaded 
onto the lower end of the upper section 13. The lower 
section iš is provided with an inwardly directed stop 
shoulder 16 adapted to cooperate with the lower end 17 
of a tubular mandrel 18 telescopically arranged within 
the outer barrel 12. This mandrel is also cooperable 
with a lower stop shoulder E9 formed on the lower end 
of the intermediate section 4, as described hereinbelow. 
The intermediate section 24 has a shoulder 20 form 

ing the lower side of an annular groove 21 whose upper 
side is defined by the lower end 22 of the upper section 
13. A sealing structure is disposed in this groove, such 
Structure including a packing ring or sleeve 23 which is 
molded, or otherwise secured, to the inner wall of an 
encompassing metallic ring or sleeve 24 of substantially 
the same length as the packing ring or sleeve 23, which 
may be made of rubber, or similar pliant and elastic ma 
terial. The rubber packing ring and the metallic ring 
24 to which it is secured are confined between upper 
and lower heads 25, 26 disposed in the annular groove 
22, these heads having opposed skirts 27 extending to 
Ward each other and surrounding the end portions of 
the packing ring 23. In effect, the skirts 27 form annu 
lar pockets with the intermediate barrel section 14 in 
which the end portions of the rubber packing annulus 
23 and metallic ring 24 are confined. The intermediate 
Section 28 of the rubber ring, however, may extend in 
Wardly to a slight extent beyond the inner cylindrical 
Surfaces of the heads 25, 26 and their skirts 27, for the 
purpose of slidably sealing with the mandrel 18. Leak 
age between the heads 25, 26 and the base of the annu 
lar groove 21 is prevented by providing suitable side 
seals 29, such as rubber or rubber-like O rings, in grooves 
30 in the heads, which slidably seal against the base of 
the groove. 
The packing structure, including the rubber sleeve 23, 

metallic sleeve 24, heads 25, 26 and seal rings 29, may 
be disposed within the intermediate section 14, where 
upon the upper section 13 is threaded into the latter. 
It is unnecessary for the sealing structure to be tightly 
confined within the annular groove 21. As a matter of 
fact, the distance between the sides 20, 22 of the groove 
is greater than the over-all length of the sealing struc 
ture, which allows some slight longitudinal movement 
of the sealing structure within the barrel 2 to take place. 
Despite Such slight movement, there is no leakage around 
the sealing structure, since the O rings 29 slidably seal 
against the base of the groove, and the inner surface 
of the packing sleeve 23 is capable of properly sealing 
against the mandrel 18, in the manner described below. 
The mandrel 18 of the control valve is composed of 

an upper section 31 and a lower section 32 threaded 
onto the latter. The lower section has an enlarged 
external cylindrical seating surface 33 having substan 
tially the same diameter as the inside diameter of the 
generally cylindrical rubber packing ring or sleeve 23. 
The diameter of the seating surface is substantially 
greater than the outside diameter 34 of the mandrel 
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portions thereabove, in order that a substantial annular 
space 35 be provided between the seal ring 23 and the 
periphery of the upper portion of the mandrel, when the 
mandrel is shifted downwardly within the barrel 12 to 
open the control valve. 
The lower portion of the mandrel section 32 has an 

external flange 36 thereon that has aligned longitudinal 
and radial grooves 37 therein through which fluid can 
flow. The upper surface 38 of this flange 36 provides 
an upper stop shoulder engageable with the companion 
stop shoulder 19 at the lower end of the intermediate 
barrel section 14, to locate the cylindrical seating sur 
face 33 of the mandrel 18 completely within and in 
sealing engagement with the elastic ring 23. Downward 
movement of the mandrel 18 within the barrel 12 is 
limited by engagement of a lower stop shoulder 7 of 
the flange 36 with the companion stop shoulder 16 of the 
lower portion of the lower barrel section 5. Despite 
such engagement, it is evident that fluid can pass between 
the interior of the mandrel 18 and the annular space 
between the mandrel and the cylinder or barrel 12 by 
flowing through the radial and longitudinal passages 37 
formed in the flanged portion 36 of the lower mandrel 
section 32. 

It is desirable to transmit rotation or turning effort 
of the tubular string C to the outer barrel member 12, 
and from this member through the sub to the body 
0 of the well packer B, as for the purpose of unscrew 

ing the sub 11 from the well packer, or to perform some 
other function in connection with the well packer. Such 
motion can be transmitted without interfering with the 
ability of the mandrel 18 to telescope longitudinally in 
both directions within the barrel 12. For this purpose, 
a plurality of circumferentially spaced and longitudinally 
extending splines or keys 40 are welded, or otherwise 
suitably secured to the mandrel 8, being cooperable 
with a plurality of circumferentially spaced, longitudi 
nally extending ribs 4 projecting inwardly from the 
upper section 3 of the barrel. Arcuate clearance space 
42 is provided between the ribs 43 and splines 46 to 
allow fluid to pass into and out of the annular space 
between the mandrel 8 and the barrel 12. 
When the mandrel 18 is shifted upwardly within the 

barrel 2, to the extent determined by engagement of 
the upper mandrel stop shoulder 38 with the stop shoul 
der 19 on the intermediate section 14, the cylindrical 
seating surface 33 is disposed completely within the 
elastic packing sleeve 23, to close the annular space 35 
between the mandrel 8 and the outer barrel or cylinder 
3. Accordingly, fluid is incapable of passing between 

the annulus D defined by the tubular string C and the 
well casing E and the interior of the mandrel and the 
tubular string C. 
Upon telescoping the mandrel 18 downwardly within 

the barrel 12, to completely remove the cylindrical seat 
ing surface 33 from the elastic packing ring 23, the 
valve is disposed in open position and fluid can now 
flow in both directions between the interior of the man 
drel 18 and the exterior of the barrel 12. As an ex 
ample, if a predominating fluid pressure is present in the 
tubing-casing annulus D, the shifting of the mandre 18 
in a downward direction to open position will allow the 
fluid to flow through the arcuate passages 42 between 
the splines 40 and ribs 43, and into the annular space 
between the mandrel 18 and the barrel 12, such fluid 
passing through the elastic sleeve and on downwardly 
through the lower end of the mandrel, thence proceeding 
upwardly through the mandrel and on into the tubular 
string C. 
By virtue of the arrangement just disclosed, a predomi 

nating fluid pressure in the tubing-casing annulus D can 
not move or blow the elastic packing ring 23 from its 
desired position in the barrel 12, when the mandrel is 
shifted downwardly to open position. As the mandrel 
is lowered, the cylindrical seat 33 is also shifted down 
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4 
wardly along the elastic packing sleeve 23. When the 
upper end of the cylindrical seat 33 begins uncovering 
the inner surface of the packing ring 23, the predomi 
nating pressure of the tubing-casing annulus D, which is 
also present in the annular space between the mandrel 
and barrel above the packing ring, engages the inner 
Surface of the packing ring and tends to press it later 
ally outward, holding it confined between the head 25, 
26 and within the annular groove 21. The pressure of 
the tubing-casing annulus fluid will progressively act 
along the inner surface of the elastic seal ring or sleeve 
23, as the upper end of the cylindrical seat 33 moves 
downwardly along such inner surface until the cylindrical 
seat has been completely removed from engagement with 
the packing ring. When such complete disengagement 
occurs, the greater pressure in the tubing-casing annulus 
is acting on all sides of the packing ring 23, and there 
are no forces present tending to shift the ring out of the 
annular groove 21. 

Similarly, with a predominating pressure in the tubing 
casing annulus D, the shifting of the mandred 18 up 
Wardly to close the control valve will first engage the 
upper end of the cylindrical seat 33 with the lower inner 
Surface of the packing ring 23. At this time, there is 
a pressure differential imposed upon the packing ring 23, 
tending to shift it in a downward direction. However, 
the lower head 26 and its skirt 27 make a comparatively 
close sliding fit against the cylindrical seating surface 
33 on the mandrel 18, and do not provide any substan 
tial clearance or annular space into which the rubber, 
or rubber-like, material of the packing ring can be forced. 
The pressure will do nothing more than deform the 
packing ring in both an outward direction and an inward 
direction into firmer sealing engagement with the cylin 
drical seat 33. As the mandrel 8 is moved upwardly 
to its fullest extent, the inner surface of the packing 
sleeve 23 is merely brought into further engagement with 
the cylindrical seat 33 over a substantially great area, 
to insure against leakage between the seat and the seal 
ring, and precluding passage of fluid between the inte 
rior of the mandrel 13 and the exterior of the barrel 12. 

If the Seal ring 23 were reversely arranged, as by being 
disposed on the mandrel 18, and the cylindrical seat 33 
provided on the barrel 12, then a predominating tubing 
casing annulus pressure would tend to blow the seal ring 
out of its confining groove when the control valve is 
shifted to open position. The arrangement of the parts 
in the manner described above, and as illustrated in the 
drawings, precludes this undesirable action from occur 
ring. 
The inventor claims: 
1. In a control valve adapted to be connected to a 

tubular string positionable in a well bore: inner and outer 
tubular members telescopically arranged one within the 
other and spaced from each other substantially throughout 
their telescoped length when in open position to form a 
passage establishing communication between the interior 
and exterior of said members; said outer member having 
non-metallic packing means therein; said inner member 
having a Substantially cylindrical external seating surface 
adapted to be engaged by the inner face of said packing 
means to effect a Seal between said members to close said 
passage; Said inner and outer members being moved longi 
tudinally with respect to each other to disengage said 
seating surface from said packing means to expose said 
inner face and open said passage; and means on one of 
said members for connecting said one member to the 
tubular string. 

2. In a control valve adapted to be connected to a 
tubular string positionable in a well bore: inner and outer 
tubular members telescopically arranged one within the 
other and spaced from each other substantially through 
out their telescoped length when in open position to form 
a passage establishing communication between the interior 
and exterior of said members, said passage opening to 
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the exterior of said outer member at one end of said 
outer member; said outer member having non-metallic 
packing means therein; said inner member having a Sub 
stantially cylindrical external seating surface movable by 
said inner member within and in sealing engagement with 
the inner face of said packing means to effect a seal be 
tween said members to close said passage; said inner and 
outer members being moved longitudinally with respect to 
each other to disengage said seating Surface from Said 
packing means to expose said inner face and open said 
passage; and means on one of said members for connect 
ing said one member to the tubular string. 

3. In a control valve adapted to be connected to a 
tubular string positionable in a well bore: inner and 
outer tubular members telescopically arranged one within 
the other and spaced from each other Substantially 
throughout their telescoped length when in open position 
to form a passage establishing communication between 
the interior and exterior of said members; said outer mem 
ber having non-metallic packing means therein; said pas 
sage having an opening to the exterior of said outer mem 
ber at one side of said packing means; said inner member 
having a substantially cylindrical external seating surface 
movable within and in sealing engagement with the inner 
face of said packing means to close said passage upon 
longitudinal movement of said inner member relative to 
said outer member to shift said seating surface in a 
direction toward said opening; said seating surface mov 
ing out of sealing engagement with the inner face of said 
packing means to open said passage upon longitudinal 
movement of said inner member relative to said outer 
member to shift said seating surface in a direction away 
from said opening; and means on one of said members for 
connecting said one member to the tubular string. 

4. In a control valve adapted to be connected to a 
tubular string positionable in a well bore: inner and outer 
tubular members telescopically arranged one within the 
other and spaced from each other substantially throughout 
their telescoped length when in open position to form a 
passage establishing communication between the interior 
and exterior of said members; said outer member having 
an elastic non-metallic packing element therein; retaining 
means on opposite sides of and engaging said element; 
said passage having an opening to the exterior of said 
outer member at one side of said packing element; said 
inner member having a substantially cylindrical external 
seating surface movable within said retaining means and 
within and in sealing engagement with the inner face of 
said packing element to close said passage upon longitu 
dinal movement of said inner member relative to said 
outer member to shift said seating surface in a direction 
toward said opening; said seating surface moving out of 
sealing engagement with the inner face of said packing 
means to open said passage upon longitudinal movement 
of said inner member relative to said outer member to 
shift said seating surface in a direction away from said 
opening; and means on one of said members for connect 
ing said one member to the tubular string. 

5. In a control valve adapted to be connected to a 
tubular string positionable in a well bore: inner and outer 
tubular members telescopically arranged one within the 
other and spaced from each other substantially through 
out their telescoped length when in open position to form 
a passage establishing communication between the interior 
and exterior of said members; said outer member having 
an elastic non-metallic packing element therein; said pas 
sage having an opening to the exterior of said outer mem 
ber at one side of said packing element; said inner mem 
ber having a substantially cylindrical external seating sur 
face movable within and in sealing engagement with the 
inner face of said packing element to close said passage 
upon longitudinal movement of said inner member rela 
tive to said outer member to shift said seating surface in 
a direction toward said opening; said seating surface 
moving out of Sealing engagement with the inner face of 
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6 
said packing means to open said passage upon longitudi 
nal movement of said inner member relative to said outer 
member to shift said seating surface in a direction away 
from said opening; said outer member having retaining 
means engaging said packing element on the other side of 
said packing element and slidable along said cylindrical 
seat; and means on one of said members for connecting 
said one member to the tubular string. 

6. In a control valve adapted to be connected to a 
tubular string positionable in a well bore: a lower, outer 
tubular member; an upper, inner tubular member tele 
scopically arranged within said outer member and spaced 
therefrom to form a passage establishing communication 
between the interior and exterior of said members; said 
outer member having non-metallic packing means therein; 
said passage having an opening to the exterior of said 
outer member above said packing means; said inner 
member having a substantially cylindrical external seating 
surface movable upwardly within and into sealing engage 
ment with said packing means to close said passage upon 
upward movement of said inner member along said outer 
member; the external diameter of said inner member 
above said seating surface being substantially less than 
the external diameter of said seating Surface, whereby 
downward movement of Said inner member along said 
outer member moves said seating surface out of sealing 
engagement with said packing means and locates the por 
tion of the inner member above said seating surface 
within said packing means to open said passage; and means 
on said inner member for connecting said inner member to 
the tubular string. 

7. In a control valve adapted to be connected to a 
tubular string positionable in a well bore: a lower, outer 
tubular member; an upper, inner tubular member tele 
scopically arranged within said outer member and spaced 
therefrom to form a passage establishing communication 
between the interior and exterior of said members; said 
outer member having non-metallic packing means therein; 
said passage having an opening to the exterior of said 
outer member above said packing means; said inner mem 
ber having a substantially cylindrical external seating sur 
face movable upwardly within and into sealing engage 
ment with said packing means to close said passage upon 
upward movement of said inner member along said outer 
member; the external diameter of said inner member 
above said seating surface being substantially less than 
the external diameter of said seating surface, whereby 
downward movement of said inner member along said 
outer member moves said seating surface out of sealing 
engagement with said packing means and locates the por 
tion of the inner member above said seating surface 
within said packing means to open said passage; said outer 
member having retaining means engaging the lower por 
tion of said packing means and slidable relatively along 
said cylindrical seat; and means on said inner member for 
connecting said inner member to the tubular string. 

8. In a control valve adapted to be connected to a 
tubular string positionable in a well bore: a lower, outer 
tubular member; an upper, inner tubular member tele 
scopically arranged within said outer member and spaced 
therefrom to form a passage establishing communication 
between the interior and exterior of said members; said 
outer member having non-metallic packing means therein; 
Said passage having an opening to the exterior of said 
outer member above said packing means; said inner mem 
ber having a Substantially cylindrical external seating sur 
face movable upwardly within and into sealing engage 
ment with said packing means to close said passage upon 
upward movement of Said inner member along said outer 
member; the external diameter of said inner member 
above said seating surface being substantially less than 
the external diameter of said seating surface, whereby 
downward movement of said inner member along said 
outer member moves said seating surface out of sealing 
engagement with said packing means and locates the por 
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tion of the inner member above said seating surface within 
said packing means to open said passage; Said outer men 
ber having upper and lower retaining means engaging the 
upper and lower portions, respectively, of said packing 
means and slidable relatively along said cylindrical seating 
surface; and means on said inner member for connecting 
said inner member to the tubular string. 

9. In a control valve adapted to be connected to a 
tubular string positionable in a well bore: inner and outer 
tubular members telescopically arranged one within the 
other and spaced from each other substantially throughout 
their telescoped length when in open position to form a 
passage establishing communication between the interior 
and exterior of said members; said outer member compris 
ing upper and lower sections defining an inner annular 
groove therebetween and threadedly secured to each other; 
non-metallic packing means in said groove; said inner 
member having a substantially cylindrical external seating 
surface adapted to be engaged by said packing means; 
annular retainers in said groove on opposite sides of and 
engageable with said packing means and slidable rela 
tively along said cylindrical seating surface; and means 
on one of said members for connecting said one member 
to the tubular string. 

10. In a control valve adapted to be connected to a 
tubular string positionable in a well bore: inner and outer 
tubular members telescopically arranged one within the 
other and spaced from each other substantially through 
out their telescoped length when in open position to form 
a passage establishing communication between the interior 
and exterior of said members; said outer member com 
prising upper and lower sections defining an inner annular 
groove therebetween and threadedly secured to each other; 
non-metallic packing means in said groove; said inner 
member having a substantially cylindrical external seating 
surface adapted to be engaged by said packing means; 
annular retainers in said groove on opposite sides of and 
engageable with said packing means and slidable relatively 
along said cylindrical seating surface; seal means between 
said annular retainers and outer member to prevent leak 
age therebetween; and means on one of said members 
for connecting said one member to the tubular string. 

11. In a control valve adapted to be connected to a 
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tubular string positionable in a well bore: inner and outer 
tubular members telescopically arranged one within the 
other and spaced from each other substantially throughout 
their telescoped length when in open position to form a 
passage establishing communication between the interior 
and exterior of said members; one of said members com 
prising upper and lower sections defining an annular 
groove therebetween and threadedly secured to each 
other; non-metallic packing means in said groove; the 
other of said members having a substantially cylindrical 
external Seating Surface adapted to be engaged by said 
packing means to effect a seal between said members to 
close said passage; annular retainers in said groove on 
opposite sides of and engaging said packing means and 
slidable longitudinally along said cylindrical seating sur 
face; and means on one of the members for connecting 
Such member to a tubular string. 

12. in a ceintrol valve adapted to be connected to a 
tubular String positionable in a well bore: inner and outer 
tulbular nei bers teiescopically arranged one within the 
other and Spaced from each other substantially through 
out their telescoped length when in open position to form 
a passage establishing communication between the interior 
and exterior of said members; one of said members com 
prising upper and iower Sections defining an annular 
groove therebetween and threadedly secured to each other; 
non-metallic packing means in said groove; the other of 
Said members having a substantially cylindrical external 
Seating Surface adapted to be engaged by said packing 
means to effect a Seal between said members to close said 
passage; annular retainers in said groove on opposite 
sides of and engaging said packing means and slidable 
longitudinally along said cylindrical seating surface; seal 
means between said retainers and said one member; and 
lineans on one of Said members for connecting such 
member to a tubular string. 
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