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las, Tex., a corporaticn of Texas
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30 Claims, (ClL 166-—-224)

This invention relates to well tools and more particular-
ly to side port valves.

In wells it is often desirable to be able to establish com-
munication between the flow pipe or flow string and the
exterior thereof. It is further desirable to be able to
open or close this communication at will. Alse, in 2
well having more than one flow pipe or flow string it is
similarly desirable to be able to establish or prevent fluid
communication between the flow strings.

In a well in which one flow string extends from a lower
producing formation in the well to the surface and in
which a second flow string extends from an upper produc-
ing formation to the surface, it is desirable to be able to
selectively separately produce the two formations through
the two flow strings.

In all such installations it is desirable that the necessary
operations be conducted without moving or otherwise
disturbing the flow strings in the well. ¥t is also desirable
that the flow string extending to the lower producing
zone be substantially unobstructed throughout its lenzth.

It is therefore an object of the invention to provide a
valve operable in place in the well to permit or prevent
communication through the wall of the well fiow string.

It is a further object of the invention to provide a valve
of the character described which may be located extericrly
to the flow string whereby it may be permanently affixed
to the flow string, thereby permitting the bore cf the flow
string to be unobstructed.

Another object of the invention is to provide a valve
of the type described which can be opened or closed by
means of flexible line operating mechanisms from the
surface.

An important object of the invention is to provide a
valve of the type described which is opened or closed by
means of a sleeve movable or shiftable longitudinally in
the flow string,

A still further object of the invention is to provide, in
a well having two flow strings, a valve mounted exteriorly
of the primary or larger flow string whereby said primary
flow string is unobstructed and which may be actuated
by flexible line operating mechanisms from the surface
to establish or prevent communication betwesn the two
flow strings. ‘

An additional object of the inventicn is to provide,
in a well having a primery flow string extending to a
lower producing zone and a small flow string extending
to an upper producing zone, a valve in the smaller flow
string movable by means of a sliding sleeve in the pri-
mary flow string whereby when the valve is in one posi-
tion, fluids from outside the valve are conducted into the
primary flow string and thence to the surface, while at the
same time flow from the primary flow string proceeds
through the smaller fow string and thence to the surfacs;
and, when the valve is in another position, fluids from
outside the valve are conducted into the smaller flow string
and thence to the surface, while at the same time fuids
from the primary flow string may continue to flow up-
wardly through the primary flow string to the surface.

It is an important object of the invention that the sleeve
which moves the valve from ome position to another be
of an internal diameter approximately that of the flow
string in which it is mounted, whereby well tools may be
readily passed through said sleeve.
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Another cbject of the invéntion is to provide a valv.e
of the type described which can be moved from one posi-
tion to the other only by the application of a predeter-
mined force whereby accidental shifting of the valve gitl'e
to the passage of well tools through the sleeve is mini-
mized or eliminated.

Additional objects and advantages of the invention will
be readily apparent from the reading of the following
description of devices constructed in accordance with the
invention, and reference to the accompanying drawings
thereof, wherein:

FIGURE 1 is a view, partly in section and partly in
elevation, of one form of side port valves in which the
valve selectively provides communication between the
interior and exterior of a flow string of a well, the valve
being shown in open position;

FIGURE 2 is a view, similar to FIGURE 1, but show-
ing the valve in closed position;

FIGURE 3 is a view, similar to FIGURE 1, wherein
certain parts of the device are slightly modified;

FIGURE 4 is a horizontal sectional view taken on the
line 4—4 of FIGURE 1;

FIGURE 5 is a view, partly in section and partly in
elevation, of a valve mounted exteriorly of the flow string
and in position to permit communication betwezn the ex-
terior of the flow string and the interior thereof;

FIGURE 6 is a view, similar to FIGURE 5, wherein
slight modifications are made to the valve;

FIGURE 7 is a view similar to FIGURE 6 wherein the
valve is in closed position;

FIGURE 8 is a view, partly in section and partly in
elevation, showing the valve open to allow communica-
tion between two flow strings, said valve being a modi-
fication of that of FIGURE 1;

FIGURE 9 is a view, similar to FIGURE 8, showing
the valve in closed position;

FIGURE 10 is an enlarged elevational view of the
valve member of FIGURES 8 and 9; )

FIGURE 11 is a cross-sectional view taken on line
11—11 of FIGURE 10;

FIGURES 12 and 13 are views, partly in section and
partly in elevation, showing another from of the inven-
tion in which an outside valve is in position to permit
flow from outside the flow strings into a primary flow
string and simultaneously to-permit flow from the lower
part of the primary flow string into a smaller or secondary
flow string; and,

FIGURE 14 is a fragmentary view, similar to FIG-
URES 12 and 13, showing the valve in a position to direct
the flow from outside the flow strings intc the smaller
flow string and to confine the flow from the lower part
of the primary flow string within said flow string.

Referring now particularly to FIGURES i, 2 and 4
of the drawings, the numeral 1¢ designates generally a
side port valve assembly which includes an elongate
tubular sleeve housing 11 adapted to be connected by a
coupling ‘12 to the lower end of the upper part of a flow
pipe or tubing string 13.. A lower tubular bushing -or
sub 14 is threaded into the lower end of the sleeve hous-
ing and is adapted to be connected by a coupling 15 to
the upper end of the lower part of the flow pipe 13. A
tubular valve housing 16 is affixed to the outside of the
housing and is secured thereto in parallel relationship
by means of welds 17 (FIGURE 4). The upper end of
a lower section of secondary or smaller well pipe 18 is
threaded into the lower end of the valve housing.  'An
uprper section of the secondary well pipe is connected to
an adapter sub or bushing 19 which is threaded into. the
upper end of the valve housing. ’

A valve member 20 is slidable longitudinally in the
valve housing 16 and includes an upper packing mandrel
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21 and a lower packing mandrel 22 provided with pack-
ing assemblies 23 and 24, respectively, for sealing be-
tween the packing mandrel and the bore wall of the
valve housing. A central longitudinal bore 25 through
the valve member and through the valve packing mandrels
provides a flow path or communication between the lower
and upper portions of the valve housing through the
valve itself.

‘A tubular actuating sleeve 26 is slidable in the bore 27
of the sleeve housing between an upper position limited
by a downwardly facing internal annular shoulder 27q
near. the upper end of the. sleeve housing and the upper
end of the bushing or sub 14. A connecting screw 28 is
threaded laterally through the wall of the sleeve and ex-
tends through a longitudinal slot 29 in the wall of the
sleeve housing and a corresponding slot 3@ in the adjacent
wall of the valve housing and is threaded into a lateral
threaded hole 31 in the valve member 2¢. The sleeve is
thus positively connected or linked to the valve member
so that longitudinal movement of the sleeve results in
longitudinal movement of the valve member.

A lateral flow port 32 in the wall of the valve housing
communicates with a correspoading port 33 in the wall
of. the sleeve housing. These ports are so located that,
when the valve member is in its lower position in the
valve housing, the upper packing mandrel and its packing
assembly are moved below said ports. When the valve
member is in its upper position in the valve housing
(FIGURE 2), the upper packing assembly is moved
above-the flow port, the lower packing assembly remain-
ing below the port and also below the slot through the
housing wall.” With the valve member thus in its upper
position, the flow port in the wall of the valve housing
is: closed off by the packing assemblies. When the valve
member is moved downwardly to its lower position so. the
upper packing assembly is below the flow port, communi-
cation is permitted through the ports between the two
flow pipes. In both positions the slots 2% and 3¢ are
sealed off by the packing assemblies and no fluid may
fiow therethrough. An annular recess 34 in the bore
of the valve housing at the elevation of the flow port is
provided with beveled upper and lower faces 35 and 36,
respectively, to permit the upper packing assembly to pass
the port without damage.

The bore of the actuating sleeve approximates that of
the tubing to which the housing 11 is coanected, snd the
sleeve is provided with an internal annular shifting
groove or recess 37 for engagement by a suitable shifting
tool (mot shown) which may be lowered through the
tubing string by means of a flexible line. The groove
may be of any configuration to be engaged by a suitable
shifting tool. As shown, the groove includes an upward-
1y facing abrupt shifting shoulder 38 for engagement by
the shifting tool to move the sleeve downwardly and a
downwardly facing beveled shifting shoulder 39 for en-
gagement by the shifting tool to move the sleeve upward-
ly. " A guide recess 40 below the shifting groove may be
included to conform to the profile or configuration of the
shifting tool. ~Of course, other groove configurations may
be used and other means for providing the shifting shoul-
ders may be incorporated in the shifting sleeve, if desired.

In use, the device is assembled as describéd and is in-
stalled in the flow conductors of a well.  When it is de-
sired to-move the side port valve to open position, a suit-
able shifting tool for delivering a downward blow to the
shifting sleeve is assembled on the lower end of a set of
flexible line operated tools including the usual.sinker
bar and stroke jars. The shifting tool and the operating
tools are lowered in the tubing of the well until the
shifting tool engages the abrupt shifting shoulder 38 of
the sleeve. Downward jarring blows are then delivered
by means of the stroke jars to- the shifting tool, thereby
moving the sleeve and. the valve downwardly to. the
open position (FIGURE 1) in which the upper packing
assembly is moved below the flow ports 32 and 33. The
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4
shifting tool is then withdrawn upwardly from the shift-
ing sleeve and from the well.

To move the valve to the close position, a shifting tool
suitable to engage the beveled shifting shoulder 39 of
the sleeve is lowered into the sleeve by means of the flex-
ible line operated tools and the flexible line. Upward
jarring blows are delivered by the stroke jars to the shift-
ing tool, whereby the sleeve and the valve are moved
upwardly to the closed position (FIGURE 2) in which
the upper packing assembly is positioned above the flow
ports.

It will be seen that a device has been shown and de-
scribed which can be installed in the flow conductors. of
a well whereby communication between the interior and
exterior of a single conductor, or between the bores of
two separate conductors may be established or prevent-
ed, as desired. Further it will be seen that the device
is full-opening; that is. that it offers substantially no: re-
striction or obstruction to well tools which may be low-
ered through the tubing string or conductor in which the
sleeve housing is connected. It will also be seen that the
valve of the device may be opened or closed simply by a
flexible line mechanism and that it is unnecessary to
move. or disturb the flow conductors in place in the. well:

A slightly modified form of the device is shown in
FIGURE 3, in which a detent mechanism is provided. to
securely resiliently restrain the shifting sleeve in the.valve
opening or closing p051t10n desired.

A resilient detent wire on snap ring 45 is mounted in a
circumferential groove 46 in the outer surface of the
sleeve. A pair of annular snap ring grooves 47 and 48
are formed in the bore 27 of the sleeve housing in such
positions that when. the sleeve is moved to. either its
upper or its lower position in the housing, the snap. ring
engages in the appropriate annular groove. The. snap
ring is of a free diameter such that it exerts a frictional
force. on the housing and so that the ring may move out-
wardly into the annular snap ring grooves. The snap
ring grooves are provided with beveled upper- and lower
shoulders whereby the ring is cammed inwardly into the
groove 46 of the sleeve when the. sleeve is moved away
from either groove. This detent mechanism  restrains
the sleeve in either its upper or its lower position until a
sufficient. amount of force has been exerted to cam the
snap ring inwardly from the grooves in the sleeve hous-
ing, so that the sleeve is not prematurely moved out of
either position.

A connecting pin: or link member 49 has one end se-
cured in a hole 50 in the shifting sleeve 26 by means.of
welds 51. This link member or pin extends through the
longitudinal slots 29 and 30 in the walls of the sleeve
and valve housmg in the same menner as the connécting
screw 28 shown in FIGURES 1, 2 and 4, and enters
a transverse slot 52 formed near the upper end of a lower
valve member mandrel section 53.  The connecting pin
is retained in the slot by means of the lower end of an
upper valve member mandrel section 54 which is threaded
onto the lower section. .

A lower bushing or adapter sub. 55, identical to the
upper sub 19, is provided in the lower end of the valve
housing 16 for connection with the lower section of the
secondary well pipe 18. The bushings or subs facilitate
assembly of the valve members in the valve housings.

The remainder of the parts of the device of FIGURE 3
are identical to those of FIGURES 1, 2 and 4, and in-
cludes the packing mandrels 21 and 22 threaded into the
valve member mandrel section to secure thereon the pack-
ing assemblies 23 and 24, and flow ports 32 and 33 are
provided through the walls of the valve and slesve hous-
ing at a point slightly above the upper packing mandrel
when the sleeve and the valve are in the lowest position.

It is obvious that to assemble the device the sleeve is
first installed in the bore 27 of the sleeve housing, the
snap ring being installed in its groove in-the sleeve,” The
inner end of the connecting pin 49 is inserted through
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the slot 29 in the wall of the sleeve housing and is welded
in the hole 50 in the sleeve. The valve housing is then
attached to the sleeve housing by the welds 17 (FIG-
URE 4), the pin extending through the slot 30 in the
valve housing wall. The valve members can then be as-
sembled with the outer end of the pin 49 disposed in
the slot 52.

The device of FIGURE 3 is used in the same manner
as that previously described. When it is desired to move
the valve from open to closed position, or vice versa, a
suitable shifting tool is lowered into the well to engage
the appropriate shifting shoulder on the shifting sleeve
26. The detent mechanism restrains the sleeve against
movement except by a predetermined force, thereby pre-
venting undesired or accidental movement or shifting of
the sleeve and the valve.

It will be szen that in addition to the advantage pro-
vided by the device of FIGURES 1, 2 and 4, the device
of FIGURE 3 provides the feature of preventing acci-
dental shifting of the valve by passage of well tgols
through the shifting sleeve, but permits shifting of the
valve only on the application of a certain predetermined
force to the sleeve.

In FIGURE 35 is shown a further modified form of the
device in which a sleeve housing 65 having a through
bore 66 is connectable to the upper section of the flow
conductor 13 and is provided with a lower tubular bush-
ing or housing sub 14 for connecting with the lower sec-
tion of the flow conductor.

A valve member 67 is slidable longitudinally in an
upwardly extending longitudinal bore €8 in a valve hous-
ing 654 shown formed integral with the tubular sleeve
housing 65 and laterally displaced from the through bore.
The valve member includes an elongate valve mandrel
69 and a valve plunger or foot piece 78 threaded onto the
lower end of the mandrel. An upper packing assembly 23
and a lower packing assembly 24 are held in place on
the valve mandrel by means of a retainer nut 71 and
the foot piece 78, respectively, and seal with the wall of
the valve housing bore 68. The lower end of the valve
housing bore is closed by a threaded plug 68a which may
be provided with lateral holes 685 for engagement by a
suitable wrench.

The valve member 67 is linked to an actuating slesve
26 by a connecting pin 72 which extends through a lon-
gitudinal slot 73 through the wall between the sleecve
housing and the valve housing. The comnecting pin is
slidably mounted in a diametrical bore 74 through the
Tower end of the valve foot piece and extends therefrom
‘through the slet 73 into a lateral opening or recess 75
formed in the exterior wall of the sleeve. A ball 76 is
also disposed in the diametrical bore of the foot piece
and a biasing spring 77 is disposed between the connect-
ing pin and said ball to urge said pin and ball outwardly
in directions opposite to each other. The connecting pin
is thus resiliently biased inic engagement in the recess
75 of the shifting sleeve and assembly of the sleeve and
valves in the housing bore is thereby facilitated.

An upper annular groove 78 and a lower annular
groove 79 are formed in the wall of the valve housing
bore 68 and provide, with the spring pressed ball 78, a de-
tent arrangement whereby when the valve is moved to its
upper position, the ball engages in the upper groove and
when the valve is moved to its lower position, the ball
engages in the lower grove. Thus, a definite longitudinal
force is required to move the valve and thereby to cam
the ball out of the grooves against the biasing force of
the spring, the upper and lower shoulders of each groove
being beveled slightly to permit the bali to be cammed
out of the groove,

An upper lateral port 8¢ is drifled through the wall be-
tween the through bore 66 and the valve housing bore
at a position spaced downwardly from the upper end of
the valve housing bore. = Spaced below this port is a lower
lateral port 81 opening between the valve housing bore
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and the exterior of the valve housing. Annular felief
grooves 82 and 83 are provided at the upper and lower
ports, respectively, and have tapered upper and lower
shoulders, so the packing assemblies may pass the ports
as the valve is moved without damage to the packing. A
smaller bleed port 84 extends through the wall between
the two bores at the upper end of the valve housing
bore to guard against the trapping of fluid in the upper
end of such bore as the valve is moved upwardly. Plug
welds 83 and 86 in the outer wall of the valve housing
close the entry holes made for drilling the bleed port 84
and the upper port 8@, respectively.

Operation and use of the valve assembly will be here-
inafter more fully described.

In FIGURES 6 and 7 are shown a slightly modified
form of the device of FIGURE 35, the principal modifica-
tion being in the detent mechanism.

An vpper snap wire or ring 90 is disposed in an ex-
ternal annular groove 91 in the valve mandrel 69 just
below the upper packing assembly 23, and a lower snap
wire or ring 92 is disposed in an external annular groove
93 in the valve mandrel just above the lower packing as-
sembly 24, The snap rings are of such free size, shape
and resiliency that the upper ring engages in an upper
annular ring groove 94 formed in the bore wall of the
valve housing when the valve is in its lower position
and the lower ring is adapted to engage in a lower inter-
nal annular ring groove 95 in the wall of the valve hous-
ing when the valve is in its upper position. The upper
and lower faces of each of the ring grooves are beveled to
allow the rings to be cammed out of the grooves as the
valve mandrel is moved longitudinally.

The valve member 96 is linked to the actuating or shift-
ing sleeve 26 by means of a connecting pin 72 in a manner
similar to that of the device of FIGURE 5. The pin is
slidably mounted in a diametrical recess or hole 97 near
the lower end of the foot piece 98 and is biased out-
wardly through the slot 73 into the recess 75 in the shift-
ing sleeve 26 by a spring 77 conﬁned between the pin and
the bottom of the hole 97.

The remainder of the valve mechamsm is identical to
that of FIGURE 5, and the same numerals are applied fo
such parts.

The devices of FIGURES 5, 6 and 7 operate in the
same manner. When it is desired to close the valve to
prevent communication between the exterior of the hous-
ing 65 and the interior thereof, a suitable shifting tool
(not shown) is lowered by means of a flexible line op-
erating assembly to engage the upwardly facing shifting
shoulder 38 of the shifting sleeve. Downward blows
delivered to the sleeve through the shifting tool by means
of stroke jars incorporated in the flexible line operating
assembly cause the sleeve and the valve member to be
moved downwardly to the lower position shown in FIG-
URE 7. The upper and lower packing assemblies 23 and
24 are thus disposed on either side of the lower lateral
port 81 of the valve housing, thereby shutting off flow
through this port.

With the device of FIGURE S, the spring-pressed ball
76 engages in the groove 76 when the valve is moved to
its lower position, while with the device of FIGURES 6
and 7 the upper snap ring 90 moves resiliently outwardly
into the groove 94 when the valve is ‘moved to its lower
position. The resilient engagement of the ball in one case
or the snap ring in the other case into their respective
grooves exerts a restraining force to retain the valve in
such posmons

When it is desired to open the valve for commumcatlon
between the exterior and the interior of the housing, a
suitable shifting tool for engaging the downwardly fac-
ing shoulder 39 of the sleeve is lowered into the sleeve.
Upward jarring blows are delivered to the sleeve, and the
sleeve and the valve are moved upwardly to the upper
positions shown in FIGURES 5 and 6. When the valve
is moved to its upper position, the upper packing assem-
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bly 23 is moved to its position above the upper lateral
port 89, as shown in FIGURES 5 and 6. An avenue of
communication is thus opened through the lower port 81,
around the central reduced part 39 of the valve mandrel,
and through an upper lateral port 88 into the main bore
66 of the housing.

As the valve of FIGURE 5 is moved upwardly, the
ball 76 is cammed inwardly by the beveled upper face of
the lower groove 78, and the ball subsequently enters the
upper groove 78. With the device of FIGURES 6 and 7,
the upper snap ring 99 is cammed inwardly by the beveled
upper face of the groove 94 from engagement in said
groove. When the valve reaches the upper position of
FIGURE 6 the lower snap ring 92 enters the groove 95.
The detent arrangement of the ball and its groove, or the
snap ring and its groove, causes a restraining force to
be exerted to hold the valve in its upper position.

The bleed port 84 at the upper end of the valve hous-
ing bore prevents the trapping of fluids in the upper end
of said bore as the valve is moved upwardly, The slot 73
similarly prevents the trapping of fluids below the valve
as the valve is moved downwardly in the valve housing.

Tt will be seen that a valve has been shown and de-
scribed which can be installed in a flow conductor of 2
well whereby communication can be permitted or pre-
vented between the exterior and the interior of the flow
pipe. The valve is seen to be mounted exterioily of the
fiow pipe and the bore through the housing to be substan-
tially full-opening. The valve may be opened or closed
simply by a flexible line operating mechanism.

In FIGURES 8 through 11 is shown a meodified form
of the device of FIGURE 3 in which a slightly different
means is used to link the actuating sleeve to the valve
member.

A’ connecting link 118, shown to be rectangular in
cross-section, is welded -in a recess 111 in the actuating
or shifting slceve 112 and projects through the register-
ing slots 29 2nd 38 in the contiguous walls of the sleeve
‘housing and the valve housing, respectively.

The tubuler valve member 113 is provided with a cir-
cumferential link groove 114 approximately midway of
its longitudinal dimension. A longitudinal link slot 115
in the outer surface of the valve member extends from
the circumferential groove downwardly to the packing
;assembly 24 at the lower end of the valve member. The
valve member is thus installed in the valve housing bore
with ‘the connecting link 11# inserted in the link slot.
The valve member is moved downwardly until the link
.enters the circumferential groove, whereupon the valve
mermnber is then rotated to move the slot away from align-
raent with the link. A filler key 116 is inserted in the
slot and extends from the packing assembly 2¢ to the
upper face of the circumferential groove to prevent the
connecting link from reentering the slot. The filler Key
48 retained in the slot by the lower packing 24 and the
lower packing .mandrel 22.

A detent wire or snap ring 117 in a circumferential
groove 118 in the sleeve 112 is similar to the snap ring
45 of the ‘device of FIGURE 3. Upper and lower in-
ternal annular snap ring grooves 11% and 129, vespec-
tively, are provided in the bore 27 of the sleeve housing
whereby the snap ring may enter the lower groove when
-the sleeve is in the open positien of FIGURE 8§ and
whercby said ring may enter the upper groove when said
‘sleeve is in the closed position of FIGURE 9. The snap
ring and the grooves thus restrain the siesve in either its
upper or its lower extreme positions so that a definite
“force is mecessary to move the slesve and the valve be-
tween open and closed positions.

The sleeve 112 is shown to be provided with an in-
ternal annmular shifting groove or recess 121 which is
adapted to be engaged by a suitable flexible line operated
‘shifting tool (not shown) for moving the sleeve upward-
1y ‘or -downwardly.

The.device is assembled and used in the same manner
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as the devices of FIGURES 1 through 4. With the valve
and the sleeve moved upwardly to the position of FIG-
URE 9, flow is permitted through the primary flow con-
ductor 13 and through the secondary flow conductor 18,
but flow is not permitted from one flow conductor to the
other through the device. When the slesve and the valve
are moved downwardly to the position shown in FIG-
URE 8, fluid communication is permitted between the
two well conductors through the lateral flow ports 32 and
33 of the housing. -

1t will be seen that the device of FIGURES 8 through
11, in addition to the advantages of the devices of FIG-
URES 1 through 4, provide the further advantage of be-
ing easy of manufacture and assembly whereby the valve
is positively secured to the connecting link by means of
the slot and the filler key.

In FIGURES 12, 13 and 14 is shown a further modi-
fication in which the device serves the function of a se-
lective cross-over mechanism for a well having dual flow
strings. -

An elongate tubular sleeve housing 130, is provided
with an actuating or shifting sleeve 112 and a detent
mechanism including a spring ring or wire 117 and spaced
grooves 119 and 12§ similar to those of FIGURES 8, 9
and 10. The sleeve housing 130 has a system of -internal
annular locating and locking grooves 131 and 132 pro-
vided therein at a leve! above the actuating sleeve. These
internal annular grooves are provided for the purpose
of installing therein a well tool such as that shown in the
patent to I A. Miller, No. 2,673,614. The locking
groove 132 is formed with 2 dowawardly facing beveled
annular lock shoulder 133, and the locating groove 131
is formed with an upwardly facing abrupt annular stop
shoulder 134. An auxiliary guide groove 135, having
beveled upper and lower shoulders 136 and 137, respec-
tively, is provided a short distance below the locating
groove.

An elongate tubular valve housing 138 is welded to the
sleeve housing and a tubular valve member 139 is slid-
able longitudinally therein. The valve housing is closed
at its lower end by a plug 140 and is connected at its up-
per end with a secondary or smaller flow conductor or
pipe 18 by msans of an adapted sub 19,

An upper lateral port 141 provides communication be-
tween the interior of the valve housing and the exterior
thereof, while an intermediate lateral port 142 spaced
below the upper port communicates with a lateral port
143 in the wall of the sleeve housing at a point above the
locking groove 132. A lower lateral port 144 communi-
cates with a lateral port 145 in the wall of the sleeve
housing at a point spaced below the connecting link slots
29 and 30. Tnternal annular relief grooves 146, 147 and
148, having beveled upper and lower shoulders, are pro-
vided in the valve housing bore at the levels of the upper,
intermediate and lower lateral bores, respectively, for a
purpose to be hereinafter more fully explained.

The valve member 139 includes an upper tubular pack-
ing mandrel 149 which has its lower end threaded into
the upper end of the main valve mandrel 156 and carries
an upper packing assermbly and an intermediate packing
assembly 151 and 152, respectively, spaced apart longi-
tudinally thereon for sealing between the packing man-
drel and the valve housing bore wail. The upper packing
assembly is confined on the packing mandrel by a retainer
nut 153, The outer diamster of the packing mandrel is
reduced intermediate the packing assemblies 151 and 152
for a reason to be more folly explained hereinafter.

A lower packing mandrel 22 having & packing assem-

‘bly 24 mounted thereon is threaded Into the iower end

of the main valve mandrel. The valve member is con-
nected to or linked with the shifting siceve by the intro-
duction of the connecting link 118 into the annular
groove 114 in the same manner as in the device of FIG-
URES 8 through 11. With the shifting sleeve and the
valve member in the upper positicn shown in FIGURES
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12 and 13, the upper packing assembly 151 is disposed
above the upper lateral port 143, while the intermediate
packing assembly 152 is disposed below the intermediate
laterai port 142 and the lower packing assembly 24 is lo-
cated above the lower lateral port 144. With the shift-
ing sleeve and the valve member in the lower position
shown in FIGURE 14, the upper packing assembly is
disposed below the upper lateral port 141 but above the
intermediate port 142. The intermediate packing as-
sembly continues to be disposed below the intermediate
lateral port and above the lower port 144, and the lower
vacking assembly is moved to a position below the lower
port,

In use, the side port valve device is assembled as de-
scribed and the sleeve housing is connected in the pri-
mary flow conductor or pipe 13 of a well. A smaller or
secondary flow conductor or pipe 18 is connected to the
upper end of the valve housing, and the device is installed
in the well. The primary flow pipe would probably and
preferably be equipped at a point below the housing with
a packer (not shown) for sealing engagement with the
casing (not shown) of the well.

When it is desired to permit fluids surrounding the
housing to flow upwardly through the smaller flow pipe,
the sleeve 112 is moved downwardly by means of 2 suit-
able flexible line-operated shifting tool to the position
shown in FIGURE 14, With the device in this position,
fluid ‘entering through the upper port is blocked off from
both the intermediate and the lower ports inasmuch as
the upper packing assembly 151 seals with the bore wall
of the valve housing between the upper and the infer-
mediate ports and the lower packing assembly 24 seals
with the bore wall of the valve housing below the lower
port.  Fluids entering the upper port are thus directed
upwardly through the smaller flow pipe 18, as shown by
the arrow in FIGURE 14.

At the same time, fluids within the primary flow pipe
13 are permitted to flow upwardly through the shifting
sleeve and the sleeve housing and thence to the surface,
being prevented from communicating with the fluids en-
tering the valve housing through the upper lateral port
by the valve member and by the upper and lower valve
member packing assemblies.

When it is desired to permit the fluids surrounding the
housiag to flow upwardly through the primary or large
flow conductor or pipe, the sleeve 112 is moved upward-
ly to the position shown in FIGURES 12 and 13 by
means of the flexible line-operated shifting tool. A
well tool anchoring assembly (not shown) similar to that
shown in the patent to 1. A. Miller, No. 2,673,614, and
having a valve closing the bore therethrough similar to
the valve shown in the patent to H. C. Otis, No.
2,144,850, may be lowered by means of a flexible Iine
lowering mechanism into the primary flow pipe, the
anchoring device being stopped from downward move-
ment by engagement with the stop shoulder 134 in the
sleeve housing and being locked in position in the bore
by engagement of locking dogs on the anchoring assem-
bly with the lock shoulder 133 in-the locking groove 132
in said housing.

With the well tool in place, the primary flow pipe is
blocked to prevent fluid flow upwardly through the sleeve
housing, and with the valve member in its upper position
the flow from the lower part of the primary flow pipe
passes through the lower lateral port 144 into the valve
housing and upwardly through the tubular valve mem-
ber itself, and thence upwardly through the secondary
well pipe 18. At the same time fluids surrcunding the
housing enter through the upper flow ports 141 and flow
downwardly through the wvalve housing around the
reduced central portion of the upper packing mandrel,
thence through the intermediate port 142 into the sleeve
housing above the well tool closing the bore thereof,
and upwardly through the primary weli pipe. '.I‘he wo
fluid streams are prevenied from communication one
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with the other by the sealing engagement of the uppet
packing assembly with the bore wall of the valve housing
above the upper port and the engagement of the inter-
mediate packing assembly with the bore wall of the valve
housing below the intermediate port, and by the well tool
closing the bore of the sleeve housing.

It will be seen that a side port valve device has been
shown and described which can be installed in a primary
flow pipe in a well and with a second flow pipe extending
from the device to the surface, whereby flow from with-
out the device can be directed through either of the flow
pipes to the surface while at the same time flow from
the primary flow pipe is directed through the other of
the two flow pipes to the surface. It will be seen that this
alternative direction of the flow from the two sources is
accomplished by the moving of the shifting sleeve in the
primary flow pipe by means of a flexible line-operated
shifting tcol and by the installation or removal of 2
plugging tool in the housing.

The foregoing description of the invention is explana-
tory only, and changes in the details of the constructions
illustrated may be made by those skilled in the art, within
the scope of the appended claims, without departing from
the spirit of the invention.

What is claimed and desired to be secured by Letters
Patent is: i

1. A flow controlling device for use with a pair of well
flow conductors including: an elongate tubular body
member connectable in one of said flow conductors; a
tubular valve housing disposed exteriorly. of said body
member and extending parallel thereto and adapted to
be connected in the second of said flow conductors; said
flow controlling device having a lateral port means com-
municating between the interior of said body member
and the interior of said valve housing; a valve member
mounted in said valve housing for movement therein
from a first position opening said port means t¢ a second
position closing said port means; a sleeve mounted in
said body member and slidable therein; means extending
between and engaging said sleeve and said valve mem-
ber for connecting said sleeve to said valve member for
causing said valve member to move with said sleeve
whereby movement of said sleeve moves said valve mem-
ber from said first position to said second position; said
sleeve having an upwardly facing shoulder and a down-
wardly facing shoulder engageable by a suitable shifting
tool to move said sleeve. :

2. A flow controlling device for use with a pair of well
flow conductors including: an elongaie tubular body
member connectable in one of said flow conductors; a
tubular valve heusing mounted exteriorly of said body
member and extending parallel thereto and adapted to
be connected in the second of said flow conductors; said
flow controlling device having a lateral port means com-
municating between the interior of said body member
and the interior of said valve housing; a valve member
mounted in said -valve housing for movement therein
from a first position opening said port means to a second
position' closing said port means; a sleeve mounted in
said body member and slidable therein; means extending
between and engaging said sleeve and said valve member
for connecting said sleeve to said valve member for caus-
ing said valve member to move with said sleeve whereby
movement of said sleeve moves said valve member from
said first position to said second position; said sleeve
having an upwardly facing shoulder and a downwardly
facing shoulder engageable by a suitable shifting tcol to
move said sleeve; said sleeve being movable to move said
valve member from said second position to said first
position to recpen said port means.

3. A flow controlling device for use with a pair of well
flow conductors including: an elongate tubular body
member connectable in one of said fiow conductors; a
tubular valve housing mounted exteriorly of said body
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member and extending parallel thereto and adapted to
be connected in the second of said flow conductors; said
flow controlling device having a lateral port means com-
municating between the interior of said body member
and the interior of said valve housing; a valve member
mounted in said valve housing for movement therein
from a first position opening said port means to a second
position closing said pert means; a sleeve mounted in
said body member and slidable therein; means exieading
between and engaging said sleeve and said valve member
for connecting said sleeve to said valve member for caus-
ing said valve member to move with said slecve whereby
movement of said sleeve moves said valve member from
said first position to said second position; said sleeve
having an upwardly facing shoulder and 2 downwardly
facing shoulder engageable by a suitable shifting tool {o
move said sleeve; said sleeve being movable to move said
valve member from said second positicn to said first
position to reopen said port means; and stop means in
said body member engageable by said sleeve to limit
movement of said sleeve whereby movement of said valve
member beyond said first position and said second posi-
tion is prevented.

4. A flow controlling device for use with a pair of well
flow conductors including: an elongate tubular body
member connectable in one of said flow conductors; a
tubnlar valve housing mounted exteriorly of said body
member and extending parallel thereto and adapted to be
connected in the second of said flow conductors; said
flow controlling device having a lateral port means com-
municating between the interior of said body member
and the interior of said valve housing; a valve member
mounted in said valve housing for movement iherein
from a first position opening said port means to a second
positicn closing said port means; a sleeve mounted in
said body member and slidable therein; means extending
between and engaging said sleeve and said valve member
for connecting said sleeve to said valve member for caus-
ing said valve member {c move with said slesve whereby
movement of said sleeve moves said valve member from
said first position to said second position; said sleeve hav-
ing an upwardly facing shoulder and a downwardly fac-
ing shoulder engageable by a suitable shifting tool to
move said sleeve; said sleeve being movable tc move said
valve member from sajd second pesition to said first posi-
tion to reopen said port means; stop means in said body
member engageable by said sleeve to limit movewment of
said sleeve whereby movemsnt of said valve raember
beyond said first position and said second position is
prevented; and holding means in the flow controlling ds-
vice releasably holding said sleeve in position to locate
said valve member in said first position and in position
to locate said valve member in said sscond position. '

5. A flow controlling device for use with a pair of
well flow conductors including: an elongate tubular body
member connectable in cne of said flow conductors; a
tubular valve housing mounted exteriorly of said body
member and extending parallel thereto and adapted to
be connected in the second of said flow conductors; said
flow controlling device having a lateral port means com-
municating between the interior of said body member and
the interior of said valve housing; a valve member
mouanted in said valve housing for movement there-
in from a first position opening said port means to
a second position closing said port means; a sleeve
mounted in said body member and slidable therein; means
extending between and engaging said sleeve and said
valve member for connecting said sleeve to said valve
member for causing said valve member to move with
said sleeve whereby movement of said sieeve moves said
valve member from said first position to said second posi-
tion; said sieeve having an upwardly facing shoulder
and a downwardly facing shounlder engageable by a suit-
able shifting tool fo move said sleeve; said sleeve being
movable to move said valve member from said second
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position to said first position to reopen said port means; -
stop means in said body member engageable by said
slseve to limit movement of said slesve whereby move-
ment of said vaive member beyond said first position and
seid sscond position is prevented; and holding means in
the fiow controlling device releasably holding said sleeve
in position to locate said valve member in said first
position and in position to locate said valve member in
said second position; said holding means including resilient
engaging means on one of said sleeve and said body
meraber, and spaced recesses on the other of said sleeve
and said body member whereby said resilient engaging
means is adapted to move into said recesses to hold said
sleeve in said positions.

6. A flow controlling device for use with a pair of
weil flow conductors including: an elongate tubular body
member connectable in one of said flow conductors; a
tubular ‘valve hounsing mounted exteriorly of said body
member and extending parallel thereto and adapted to
be connected in the second of said flow conductors; said
flow controlling device having a lateral port means
communicating between the interior of said body mem-
ber and the interior of said valve housing; a valve mem-
ber mounted in said valve housing for movement therein
from a first position opening said port means to a second
position closing said port means; a sleeve mounted in said
body member and slidabie thersin; means extending
between and engaging said sleeve and said valve member
for connecting said sleeve to said valve member for
causing said valve member to move with said sleeve
whereby movement of said sleeve moves said valve mem-
ber. from said first position to said second position; said
sleeve having an upwardly facing shoulder and a down-
wardly facing shoulder engageable by a suitable shifting
tool to move said sieeve; said sleeve being movable to
move said valve member from said second position to
said first position to reopen said port means; stop means
in said body member engageable by said sleeve to limit
movement of said sleeve whereby movement of said
valve member beyound said first position and said second
position is prevented; and holding means in the flow con-
trolling device releasably holding said sleeve in position
to locate said valve member in said first position and in
position to locate said valve member in said second posi-
tion; said holding means including resilient engaging
maans on said sleeve and a pair of internal recesses in
said body member whereby said resilient engaging means
is adapted to move into one of said recesses to hold said
sleeve in position to locate said valve member in said
first position and to move into the other of said recesses
to hold said sleeve in position to locate said valve mem-
ber in said second position.

7. A flow controlling device for use with a well flow
conductor including: an elongate tubular body member
connectable in said flow conductor and having a lateral
port reans providing a flow path between the interior
and the exierior thereof; a valve housing mounted ex-
teriorly of said body member and extending parallel
thereto; said port means including a first lateral port
opening from said body member into said housing and
a second lateral port longitudinally spaced from said first
lateral port and opening from said housing to the ex-
terior thereof; a valve member mounted in said housing
for movement therein from a first position to opzn said
fiow path to a second position closing said flow path;
a sleeve mounted in said body member and slidable
therein; and means extending between and engaging said
sleeve and said valve member for connecting said sleeve
to said valve member for causing said valve member to
move with said sleeve whereby movement of said sleeve
moves said valve member between said first position and
said second position. :

8. A flow controlling device for use with a well flow
conductor including: an elongate tubular body member
connectable in said flow conductor and having a lateral
port means providing a flow path between the interior
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and the exterior thereof; a valve Housing motinted ex-

teriorly of said body member and extending parallel
thereto; said port means including a first lateral port
opening from said body member into sajd housing #nd
a second lateral port longitudinally spaced from said first
lateral port and opening from said housing to the exterior
thereof; a valve member mounted in said housing for
movement therein from a first position to open said flow
path 10 a second position closing said flow path; a sleeve
mounted in said body member and slidable therein; and
extending between and engaging said sleeve and said valve
member for means connecting said sleeve to said valve
member for causing said valve member to move with said
sleeve whereby movement of said sleeve moves said valve
member between said first position and said second posi-
tion; said sleeve having an upwardly facing shoulder
and a downwardly facing shoulder engageable by a suit-
able shifting tool to move said sleeve.

9. A flow controlling device as set forth in claim 8
in which the upwardly and downwardly facing shoulders
in said sleeve are provided in an internal annular groove
in said slesve.

10. A flow controlling device as set forth in claim 9
including stop means in said body member engageable
by said sleeve to limit movement of said sleeve whereby
said valve member is prevented from moving beyond said
first position and said second position.

il. A flow controlling device as set forth in claim 10
including a holding means releasably holding said valve
member in said first position and in said second position.

12, A flow controlling device as set forth in claim 10
including a holding means releasably holding said valve
member in said first position and in said second position;
said holding means including resilient means on one of
said valve member and said valve housing and recess
means on the other of said valve member and said valve
housing whereby said resilient means is adapted to en-
gage said recess means to hold said valve member in said
positions.

13. A flow controlling device for use with a pair of
well flow conductors including: an elongate tubular body
member connectable in the first of said flow conductors;
an elongate tubular valve housing mounted exteriorly of
said body member and extending parallel thereto and
adapted to be connected to the second of said flow con-
ductors; said flow controlling device having a first lateral
port means communicating between the interior of said
body member and the interior of said valve housing
and a second lateral port means communicating between
the interior of said body member and the interior of said
housing at a point spaced longitudinally of said body
member and housing from said first lateral port means;
said housing having a lateral window longitudinally
spaced from said first port means and communicating
between the interior of said housing and the exterior
thereof whereby a flow path is provided from the ex-
terior of the housing to the interior of the body member;
a tubular valve member in said housing mounted for
movement therein between a first position opening said
flow path and opening said second port means to pro-
vide a first flow passageway from said second port means
through said valve member into said second flow con-
ductor and a second position closing said flow path and
closing said second port means whereby said first flow
passageway to said second flow conductor is closed and
opening said lateral window to communicate with said
second flow conductor; ‘a sleeve in said body member
mounted for slidable movement therein; and means ex-
tending between and engaging said sleeve and said valve
member for connecting said sleeve to said valve member
for causing said valve member to move with said sleeve
whereby movement of said sleeve moves said valve mem-
ber between said first position and said second position.

14. A flow controlling device for use with a pair of
well flow conductors including: an elongate tubular body
member connectable in the first of said flow conductors;
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an elongate tubular valve housing movinted exteriorly
of said body member and extending parallel thereto and
adapted to be conmnected to the second of said flow con-
ductors; said flow controlling device having a first lateral
port means communicating between the interior of said
body member and the interior of said valve housing and
a second lateral port means communicating between the
interior of said body member and the interior of said
housing at a point spaced lcngitudnially of said body
member and housing from said first lateral port means;
said housing having a lateral window longitudinally
spaced from said first port means and communicating
between the interior of said housing and the exterior
thereof whereby a flow path is provided from the exterior
of the housing to the interior of the body member; a
tubular valve member in said housing mounted for move-
ment therein between a first position opening said flow
path and opening said second port means to provide a
first flow passageway from said second port means
through said valve member into said second flow con-
ductor and a second position closing said flow path and
closing said second port means whereby said first flow
passageway to said second flow conductor is closed and
opening said lateral window to communicate with said
second ‘flow conductor; a sleeve in said body member
mounted for sliding movement therein; means extending
between and engaging said sleeve and said valve member
for connecting said sleeve to said valve member for caus-
ing said valve member to move with said sleeve whereby
movement of said sleeve moves said valve member be-
tween said first position and said second position; and
an upwardly facing shoulder and a downwardly facing
shoulder on said sleeve engageable by a suitable shifting
tool to move said sleeve. v

15. A flow controlling device for use with a pair of
well flow conductors including: an elongate tubular body
member connectable in the first of said flow conductors; an
elongate tubular valve housing mounted exteriorly of said
body member and extending parallel thereto and adapted

to. be connected to the second of said flow comductors;

said flow controlling device having a first lateral port
means communicating between the interior of said body
member and the interior of said valve housing and a sec-
ond lateral port means communicating between the interi-
or of said body member and the interior of said housing
at a point spaced longitudinally of said body member and
housing from said first lateral port means; said housing
having a lateral window longitudinally spaced from said
first port means and communicating between the interior
of said housing and the exterior thereof whereby a flow
path is provided from the exterior of the housing to the
interior: of the body member; a tubular valve member in

said housing mounted for movement therein between a-

first position opening said flow path and opening said
second port means to provide a first flow passageway
from said second port means through said valve mem-
ber into said second flow conductor and a second position
closing said flow path and closing said second port means
whereby said first flow passageway to said second: flow
conductor is closed and opening said lateral window to
communicate with said second flow conductor; a sleeve
in said body member mounted for sliding movement

therein; means extending between and engaging said sleeve -

and said valve member for connecting said sleeve to said

valve member for causing said valve member to move

with said sleeve whereby movement of said sleeve moves
said valve member between said first position and said
second position; an upwardly facing shoulder and a down-
wardly facing shoulder on said sleeve engageable by a
snitable shifting tool to move said sleeve; and stop means
in said body member engageable by said sleeve to limit
movement of said sleeve whereby movement of said valve
member beyond said first position and said second posi-
tion is prevented.

16." A flow controlling device as set forth in claim 15
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mcludmg holding means releasably holdmg said sleeve
in posmon locating said valve member in said first posi-

tion and in positon locating said valve member in said .

-second position.

17. A flow conirolling device as set forth in claim 15
mcludmg holding means releasably holdmg said sleeve
in posmon locating said valve member in said first posi-
tion and in position locating said valve member in said
second position; said holding means including resilient
engaging means in one of the sleeve and the housing and
recess means in the other of the sleeve and the housing
whereby said resilient engaging means is adapted to en-
gage said recess means to hold said sleeve in said posi-
tions.

18. A flow controlling device as set forth in claim 15,
in which the bore through said sleeve is as large as that
through said first fliow conductor.

19. A valve assembly for use with a well flow con-
ductor including: an elongate tubular body member hav-
ing a longitudinal bore and having lateral port means
providing a flow path from the interior to the exterior
of said body member; valve means carried by the body
member adjacent said port means and disposed exteriorly
of said body member, said valve means having an inlet
from exteriorly thereof and a passage from said inlet
to-said Iateral port means of said body member; a valve
member movable in said valve means from a first posi-
tion closing flow through said passage of said valve hous-
ing to said port means to a second position opening said
passage to flow therethrough to said port means; a sleeve
movably mounted in said body member and slidable
therein, said valve assembly -having an opening com-
municaiing with said bore and the interior of the valve
means; and means extending through said opening and
between and engaging said sleeve and said valve mem-
ber for connecting said sleeve to said valve member for
causing said valve member to move with said sleeve
whereby said sleeve moves said valve member from said
first position to said second position when said sleeve is
moved in said body member.

20. A valve assembly of the character set forth in
claim 19 in which the bore of the sleeve is substantially
equal to the bore of the well flow conductor, whereby
said sleeve does not restrict passage of tools or fluids
through said valve assembly between the tubing below
and the tubing above the assembly.

21. A valve assembly for use with a well flow con-
ductor including: an elongate tubular body having a
longitudinal bore and having lateral port means provid-
ing a flow path from the interior to the exterior of said
body member; said valve means carried by the body
member adjacent said port means and disposed exteriorly
of said body member, said valve means having an inlet
from exteriorly thereof and a passage from said inlet to
said lateral port means of said body member; a valve
member movable in said valve means from a first posi-
tion closing off flow through said passage of said valve
housing to said port means to a second position opening
said passage to flow therethrough to said port means; a
sleeve movably mounted in said body member and slid-
able therein, said valve assembly having an opening com-
municating with said bore and the interior of said valve
meaus; and means extending through said opening-and
between and engaging said sleeve and said valve member
for connecting said sleeve to said valve member for caus-
ing said valve member to move with said sleeve whereby
said sleeve moves said valve member from said first posi-
tion to said second position, said sleeve being movable
to move said valve member from said second position
to said first position to reclose said port means.

22. A flow controlling device for use with a well flow
conductor, including: an elongate tubular body member
having means for connecting it in a well flow conductor
and having a bore and a lateral port means providing
a flow path between the bore and the exterior of the
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body member, said port means including a valve housing.
disposed exteriorly of said body member and extendmg
parallel thereto; said valve housing having an inlet from
exteriorly thereof and a longitudinal flow passage therein
from said inlet along said valve housing and opening
into said bore of said tubular body member; a valve mem-
ber in said housing mounted for movement therein from
a first position opeming said flow passage of said valve
housing to flow therethrough from said inlet into said
bore of the body member to a second position closing
said flow passage to flow through said housing from said
inlet into said bore of said body member; a sleeve mov-
ably mounted in said body member and slidable therein,
said device having an opening communicating between
said bore and the interior of said housing; means ex-
tending through said opening and between and engaging
said sleeve and said valve member for connecting said
sleeve to said valve member for causing said valve mem-
ber to move with said sleeve whereby said sleeve moves
said valve member from said first position to said sec-
ond position when said sleeve is moved in said body
member; said sleeve having an upwardly facing shoulder
and a downwardly facing shoulder engageable by a smt—
able shifting tool to move said sleeve,

23. A fiow controlling device as set forth in claim 22
in which the bore of the sleeve is substantially as large
as that of the bore of the well flow conductor, whereby
said sleeve does not restrict passage of tools or fluids
through said valve assembly between the tubing below
and the tubing above the assembly.

24. A flow controlling device for use with a well flow
conductor including: an elongate tubular body member
having means for connecting it in a well flow conductor
and having a longitudinal bore and a lateral port means
providing a flow path between the bore and the exterior
thereof; said port means including a valve housing dis-
posed exteriorly of said body member extending parallel
thereto; said valve housing having an inlet and a lon-
gitudinal flow passage therein from said inlet along said
valve housing opening into the bore of said tubular body
member; a valve member in said valve housing mounted
for movement therein from a first position to open said
flow passage of said housing to flow therethrough from
said inlet into the bore of the body member to a second
position to close said flow passage to flow through said
housing from said inlet into said body member; said de-
vice having an opening communicating with said bore and
the interior of the housing; a sleeve mounted in said
body and slidable therein; means extending through said
opening and between and engaging said sleeve and said
valve member for connecting said sleeve and said valve
member for causing said valve member to move with said
sleeve whereby movement of said sleeve causes said valve
member to move from said first position to said second
position; said sleeve having an upwardly facing shoulder
and a downwardly facing shoulder engageable by a suit-
able shifting tool to-move said sleeve, said sleeve being
movable to move said valve :member from said second
position to said first position to reopen said port means.

25. A flow controlling device for use with a well flow
conductor - including: an elongate tubular body member
having a bore, means for connecting it in a well flow
conductor and a lateral port -means providing a flow path
between the bore and the exterior of the body member;
said port means including a valve housing disposed ex-
teriorly of said body memiber .and extending parallel
thereto; said valve housing having an inlet ‘and a lon-
gitadinal flow passage therein from said inlet and open-
ing into the bore of said tubular body member; a valve
member in said valve housing mounted for movement

- therein from a first position closing said flow passage
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fo flow through said housing from said inlet into said
bore of said body mernber to a second position closing
said flow passage of said housing to flow therethrough
from said inlet into the bore of the body member; a
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sleeve movably mounted in said body member and slid-
able therein, said device having an opening communicat-
ing with the bore of the body member and the interior
of the housing; means extending through said opening
and between and engaging said sleeve and said valve
member for connecting said sleeve to said valve member
for causing said valve member to move with said sleeve
whereby said sleeve moves said valve member from said
first position to said second position when said sleeve is
moved in said body member; said sleeve having an up-
wardly facing shoulder and a downwardly facing shoul-
der engageable by a suitable shifting tool to move said
sleeve, said sleeve being movable to move said valve
member from said second position to said first position
to reopen said port means; and stop means in said body
member engageable by said sleeve to limit movement of
said sleeve whereby movement of said valve member
beyond said first position and said secend position is
prevented.

26. A flow controlling device for use with a well flow
conductor including: an elongate tubular body member
having means for connecting it in a well flow conductor
and having a bore and a lateral port means providing a
flow path between the bore and the exterior of the body
member; said port means including a valve housing dis-
posed exteriorly of said body member and extending
parallel thereto; said valve housing having an inlet and
a longitudinal flow passage therein from said inlet and
opening into the bore of said tubular body member; a
valve member in said valve housing mounted for move-
ment therein from a first position closing said flow pas-
sage of said housing to flow therethrough from said in-
let into the bore of the body member to a second posi-
tion closing said flow passage to flow through said hous-
ing from said inlet into the bore of said body member; a
sleeve movably mounted in said body member; said de-
vice having an opening communicating with the bore of
the body member and the interior of the housing; means
extending through said opening and between and engag-
ing said sleeve and said valve member for connecting
said sleeve to said valve member for causing said valve
member to move said sleeve whereby said sleeve moves
said valve member from said first position to said second
position when said sleeve is moved in said body member,
said sleeve having an upwardly facing shoulder and a
downwardly facing shoulder engageable by a suitable
shifting tool to move said sleeve, said sleeve being mov-
able to move said valve member from said second posi-
tion to said first position to reopen said port means; and
stop means in said body and member engageable by said
sleeve to limit movement of said sleeve whereby move-
ment of said valve member beyond said first position and
said second position is prevented.

27. A flow controlling device for use with a well flow
conductor including: an elongate tubular body member
having a bore, means for connecting it in a well flow con-
ductor and a lateral port means providing a flow path be-
tween the bore and the exterior of the body member;
said port means including a valve housing disposed ex-
teriorly of said body member and extending parallel there-
to; said valve housing having an inlet and a longitudinal
flow passage therein from said inlet and opening into the
bore of said tubular body member; a valve member in
said valve housing mounted for movement therein from
a first position opening said flow passage of said housing
to flow therethrough from said inlet into the bore of the
body member to a second position closing said flow pas-
sage to flow through said housing frem said inlet into
the bore of said body member; a sleeve movably mounted
in said body and slidable therein, said device having an
opening communicating with the bore of said body mem-
ber and the interior of the housing; means extending
through said opening and between and engaging said
sleeve and said valve member for connecting said sleeve
to said valve member for causing said valve member to
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move with said sleeve whereby said sleeve moves said
valve member from said first position to said second posi-
tion when said sleeve is moved in said body member; said
sleeve having an upwardly facing shoulder and a down-
wardly facing shoulder engageable by a suitabie shifting
tool to move said sleeve, said sleeve being movable to
move said valve member from said second position to
said first position to reopen said port means; stop means
in said body member engageable by said sleeve to limit
movement of said sleeve whereby movement of said valve
member beyond said first position and said second posi-
tion is prevented; and holding means engageable with said
valve housing and said valve member releasably holding
said valve member in said first position and in said second
position, said holding means including resilient detent
means on said valve member and a pair of spaced internal
recesses in said valve housing whereby said resilient de-
tent means is adapted to move into one of said recesses
to hold said valve member in said first position and to
move into the other of said recesses to hold said valve
member in said second position,

28. A flow controlling device for use with a well flow
conductor including: an elongate tubular body member
having a bore, means for connecting it in a well flow con-
ductor and a lateral port means providing a flow path be-
tween the bore and the exterior of the body member; said
port-means including a valve housing disposed exteriorly
of said body member and extending parallel thereto; said
valve housing having an inlet and a longitudinal flow pas-
sage therein from said inlet and opening into the bore
of said tubular body member; a valve member in said
valve housing mounted for movement therein from a first
position opening said flow passage of said housing to flow
therethrough from said inlet into the bore of the body
member to a second position closing said flow passage to
flow through said housing from said inlet into the bore of
said body member; a sleeve movably mounted in said body
and slidable therein, said device having a slot extending
between said valve housing and said body member; means
extending through said slot and between and engaging
said sleeve and said valve member for connecting said
sleeve to said valve member for causing said valve mem-
ber to move with said sleeve whereby said sleeve moves
said valve member from said first position to said second
position when said sleeve is moved in said body member;
said sleeve having -an upwardly facing shoulder and a
downwardly facing shoulder engageable by a suitable
shifting tool to move said sleeve, said sleeve being mov-
able to move said valve member from said second posi-
tion to said first position to reopen said port means; stop
means in said body member engageable by said sleeve to
limit movement of said sleeve whereby movement‘o‘f said
valve member beyond said first position and said second
position is prevented; and holding means in the flow con-
trolling device releasably holding said sleeve in position
to locate said valve member in said first position and in
position to locate said valve member in said second posi-
tion, said holding means including a resilient detent means
on one of said sleeve and said body member and spaced
recesses. formed on the other of said sleeve and said body
member whereby said resilient detent means is adapted to
move into said recesses to hold said sleeve in said positions.

29. A flow controlling device for use with a well flow
conductor including: an elongate tubular body member
having a bore, means for connecting it in a well flow con-
ductor and lateral port means providing a flow path be-
tween the bore and the exterior of the body member;
said port means including a valve housing disposed ex-
teriorly of said body member and extending parallel there-
to; said valve housing having an inlet and a longitudinal
flow passage therein from said inlet and opening into the
bore of said tubular body member; a valve member in
said valve housing mounted for movement therein from
said first position opening said flow passage of said hous-
ing to flow therethrough from said inlet into the bore of
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said body member to a second position closmg said flow
passage to flow through said housing from said inlet into
the bore -of said body member; a sleeve movably mounted
in said body member and slidable therein, said flow de-
vice having a slot between said bore of said body member
and the interior of said housing; means extending through
said slot and between and engaging said sleeve and said
valve member for connecting said sleeve to said valve
member for causing said valve member to move with said
sleeve whereby said sleeve moves said valve membsr
from said first position to said second position when said
sleeve is moved in said body member, said sleeve having
an upwardly facing shoulder and a downwardly facing
shoulder engageable by a suitable shifting tool to move
said sleeve, said sleeve being movable to move said valve
member from said second position to said first position to
reopen said port means; stop means in said body member
engageable by said sleeve to limit movement of said sleeve
whereby movement of said valve member beyond said
first position and said second position is prevented; and
holding means in the flow controlling device releasably
holding said sleeve in position to locate said valve mem-
ber in said first position and in position to locate said
valve member in said second position, said holding means
including resilient detent means on said sleeve and a pair
of internal recesses in the bore of said body member
whereby said resilient detent means is adapted to move
into one of said recesses to hold said sleeve in position to
locate said valve member in said first position and into
the other of said recesses to hold said sleeve in position
to locate said valve member in said second position.

30. A valve assembly for use with a well flow conduc-
tor including: an elongate body having a longitudinal
bore; said body member having means providing a second
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longitudinal bore laterally spaced from said first longi-
tudinal bore and extending parallel thereto; said body
member having a first port means communicating with
said first and second longitudinal bores and a second port
means providing a flow path from the second bore to-the
exterior of said valve assembly, said frst-and. second port
means. and said second bore providing a flow passageway
between the first longitudinal bore and the exterior of
said valve assembly; a valve member movable in said
second longitudinal bore from a first position preventmg
flow through said second bore between said first and

second port means to a second position permitting flow
through said second bore between said first -and second
port means whereby fluids may flow between said first
bore and the exterior of said valve assembly; a tubular
slidable member mounted in said first longitudinal bore
and slidable therein; and  means extending between and
engaging said slidable member and said valve member
for causing said valve member to move with said slidable
member whereby said slidable member moves said valve
member from said first position to said second position
when said slidable member is moved longifudinally in
said first longitudinal bore.
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