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Schranum, deceased, iate of Dallas, Tex., by, Josephine
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" assiguments, (o Otis Engmeenng Ceorporation, Daﬂas,
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Filed June 23,1958, Ser.-No. 743,646
20 Ciaims. {Cl1. 103—232)

This invention relates to. well tools and ‘more particu=
larly to gas lift valves and to nipples connectable in a well
tubing string for use with such gas lift valves. ‘An ob-
ject of the invention i§ to provide: a.gas lift valve which
is removably disposed’and locked in- position in aiwell
pipe and which may be shifted from'one position to an-
other in the well pipe without being released from locked
position in the pipe for selectively: directing: the flow of
lifting gas into the well pipe to the gas lift valve directly
into the well pipe bypassing the valve.

An object of the invention is to provide a gas lift valve
and a ported landing nipple in which the valve is remov-
ably positionable, and wherein ‘the ‘gas lift valve is shift-
able without removal from the nipple between a first posi-
tion in which the gas lift valve is disposed adjacent the
port -of the nipple to direct any fluid flow through. the
port.and through the valve and a second position in which
the 'gas lift valve permits unobstructed fluid flow. through
the port into the flow passage -of the mipple.

Another object of the-invention is to provide a landing
nipple of the character described wherein the landing
nipple is provided with a valve-receiving pocket laterally
displaced from bore ‘or flow passage of the nipple and
of the bore of the well pipe in which the nipple is installed
to provide a coatinuous unobsirticted bore through the
well pipe.

A further object of the inventionis'to provide a landing
nipple of the character described in which a gas lift valve
installed' therein may be moved by means ‘'of customary
flexible -line :methods -and means longitudinally in the
nipple between- the positions previously. described.

A still further object is to provide a landing nipple of -
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the character described wherein a sleeve is slidable longi- -

tudinally in the nipple to move:the gas lift valve betweén
the first-and the second positions in the nipple; the sleeve
being slidable by means of a customary ﬂemble line op-
erated mechanism.

Still another ‘object 'is to -provide a landing nipple of

the character described ‘wherein a sleeve slidable therein’

is releasably restrained in its two extreme positions,

A still further object of the invention is to provide a
landing nipple and a gas lift valve removably - position-
able thereln of the character described wherein the valve
is movable longitudinally in the nipple by the application
of a direct upward or downward force thereto.

Another object is to provide a shifting or moving tool
having means engageable with = sleeve for shifting the
sleeve longitudinally in a Janding nipple, the shifting tool
being releasable from engagement with the sleeve after
the sleeve has been shifted.

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

FIGURE 1 is a view, partly in elevation and partly in
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FIGURE 2 is an enlarged view, similar to FIGURE 1,
showing details of the shifting tool and the lower end of
the landing nipple

FIGURY 3 is a view similar to FIGURE 2, showing
the sleeve and gas lift valve moved to a position; wherein
the valve does not obstruct the free flow of fluids thr outfh :

‘the ports of the nipple;

FIGURES 4 and 5 are sectional views taken on the lines
4-:4 and 5-—5 of FIGURE 2; ‘

. FIGURES 6 and 6-A, taken together .constitute-a
view jpaitly in elevation and partly in section; of -a modi-
fied-‘form of -landing nipple having a movable shifting
sleeve therein ‘and a gas lift value installed in the nippie,
the sleeve and valve being positioned to direct. any flow
through the ports of the nipple into the valve;

FIGURE 7 is a view similar ‘to FIGURE: 6 showing
the valve moved to a position in the nipple wherein flow
through the ports of the mpple into the nipple is. un=
cbstructed by the valve;

FIGURE 8 'is a'sectional view taken on the line §—8
of FIGURE 7;

FIGURE 9 is a sectional view taken on the line 9—9
of FIGURE 7;

FIGURE 10 is a.view, partly in elevation and partly in
section, of a gas lift valve installed in 2 still further modi-
fied nipple wherein the valve is movable by a direct up-
ward or downward force thereon between a position di-
recting flow through the ports of the nipple into the gas
lift valve 'and a position permitting the flow through the
ports directly into the nipple, bypassing the valve, the
valve being shown in flow-direction position; and

FIGURE 11 is a view, similar to FIGURE 10, show-
ing the gas'lift valve in 1 the position permitting flow di-
rectly into the nipple.

Referring now to FIGURES 1 through 5 of the draw-
ings, the numeral 1§ refers to a landing nipple which is

threadedly connected.in a string of well pipe or tubing

11..The landing nipple is enlarged intermediate its ends
and is provided. with a tubular pocket 12-laterally dis-
placed from the bore through the well pipe. An upper
eccentric fitting 13 and a lower eccentric fitting #4a pro-
vide for the proper displacement of the pocket from the
bore of the well pipe and for the alignment of the sec-
tions ‘of ‘well pipe above and below the-landing nipple to
establish an unobstructed passage through bore or flow
passage 14 of the nipple unrestricted below the diameter
of the well .pipe.

A plurality of lateral ports 15 through the outer wall
of the pocket provide fluid communication between the
exterior of the nipple and the interior of the pocket. A
gas lift valve 16 is removably positioned in the pocket
and is provided with upper and lower packing means 17
and 18 which are spaced apart to seal on either side of
the lateral ports of the pocket.  When the packing means
seal on either side of the lateral ports, any flow through
the ports is controlled by the gas lift.valve. 15,

- ‘The ‘gas lift'valve is provided with a fishing neck or
head 19 at-its upper end by which it is lowered into and
installed-in the  pocket by means. of the usual flexible line
apparatus. ~An annular latching flange 20° adjacent ‘the

.- lower-end of the valve is provided for engagement by a

section, showing a ported landing nipple in: accordance

with the invention installed in a string of a well pipe or
tubing having a gas lift valve positioned in its pocket of
nipple and a shifting t00! in position in the movable sleeve,
the sleeve and valve being in position to confine any flow
through the ports of the nipple to the gas lift valve;

70

latch means 21 in a manner to be more fully hereinafter
described.

The-lower part of the bore of the lower eccentric fitting
is enlarged, and a sleeve 22 is positioned therein for longi-
tudinal sliding movement. - A lower sub 23 'is welded in
the lower end of the bore of thelower eccentric fitting to
provide the: connection with the tubmg 11 and to limit
downward movement of the sleeve in the fitting.  Upward
movement of the sleeve is limited by its engagement with
a downwardly facing shoulder 24 in the bore of the lower
eccentric fitting.




’ - ports. 15 ‘open.
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A resilient latch arm 23; welded or: otherwise affixed
to the sleeve, extends  upwardly. from the sleeve toward
the lower €nd of the pocket and is aligned with the inner
wall therecf. = The latch arm: eéxtends upwardly between
-the legs 24 ¢of a U-shiaped guide channe!l 27, the ends of
the legs being welded to the inner wail of the nipple be<

- low the pocket to maintain the latch arm in proper aligns -

7 mhent with the pocket.  The transverse member 28 con-
- necling the €nds of the legs of the guide channel serves
“as a stop.member to limit lateral movemeént of the jatch
arm away from the pocket: A lateral pin 29 extends be-
tween the latch.arm to-restain the latch arm from move-
ment toward -the pocket’and cooperates with an- upper
©_protrusion’ 30 on ‘the” outer:surface of the latch arm to
form a deterit means t0 hold the sleeve and latch afm in
its lower position, the lateral pin” deflecting ‘resiliently to

allow the protrusion 2¢ to pass the pin on the application:

of .a sufficient longitudinal force to the sleeve. ” The sleeve

and latch arm, on movement to the lowermost position

.- in the nipple, are thus reléasably held in the lowermost

' .position. against 'inadvertent movement therefrom. A
similar lower protrusion 3%a on the latch arm coacts with
the lateral'pin to releasably hold the sieeve and the latch

S arm.in the uppermost position against inadvertent move-
ment therefrom when the sleeve is moved to the upper-
most position. : .

- The upper face of the latch means is provided with
a latching notch or grcove 31 .in its outer face which en-
gages -the latching flange 20 of the gas lift valve to lock
the gas lift valve to the latch means. The upper face of
the latch means is downwardly and outwardly beveled at
32 for engagement by the latching flange of the gas lift

valve as the valve is inserted into the pocket so that the

- flange cams the latch means away from the pocket to
allow the latching: flange to enter the Iatching groove.
The upper face 33 of the'latching flange is slighily beveled
“dowawardly: to provide a-cam to-deflect the latch means
away from the pocket on the: application of a certain up-
-ward force to the gas lift valve,; thereby allowing the valve
“to be -disengaged from ' ihie latch groove or récess of the
Iatch means on upward movement of the valve.  With the
latch: means disengaged from the valve, the valve can be
removed upwardly from the pocket and from the well.

- The gas lift. valve is thus locked in position in ‘the
pocket by means of the latch means 21 attached to the
siéeve 22, Whes the sléeve is in the upper position as
. shown in FIGURE 2 the packing means 17 and 18 are
positioned 'to seal above and -below, ‘respectively, the
dateral ports 15 of the pocket, thereby directing any flow
through -the ports into the gas lift valve; thence into the
pocket. 12 and wpwardly into the flow passage 14 of the
nipple: .

The ‘gas Jift valve.is of any suitable design, for ‘exam-
ple the type shown in the patent fo Bryan, 2,828,698, and
‘is therefore not described in detail.

“"When the sleeve. dis ‘moved to.the lower position as
~shown in FIGURE'3, the upper packing means 17 is
moved-out of sealing engagement with the pocket above
the lateral ports and into alignment with an internal an-

- nularirecess or groove. 34 in the pocket info which- the

ith. the valve thus positioned.in the
-pocket; a flow course is provided from the lateral ports

upwardly around the uipper packing means. and around -
T

the ‘upper end .of the wvalve through the upper end of
the pocket into the flow passage 14.
The sleeve 22 has an internal ‘annular groove 35 which

is beveled 4t its upper and lower ends for engagement by

a suitable shifting tool so that the sleeve and consequently
‘the gas: lift valve may be moved longitudinally in the
nipple between:the upper and lower positions.

A shifting tool, - designated  generally by the numeral
- -48 is lowered by means of the customary flexible line 41
and flexible line operated -tool 42 which tools include a
- set.of stroke jars 43 for-delivering upward or downward
jarring blows: to the shifting tool.

19" sub 50, ,
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The shitfing tool includes a central mandrel 44 which
is attached to the lower end of a fishing neck 45 which is
in turn attached to the fiexible line operated tools. . The
intermediate section 46 of the mandrel is reduced in
diameter from the diameter of the enlarged or upper por-
tion 48a and a tapered shoulder 47 is provided at the.
point-of reduction of the intermediate section. The lower
section 48 of the mandrel is-further rediced in’ diamster
and is. threaded -into -a locking ‘washer 49 and a lower.

A’ tubvlar body:51 is provided. above the ‘locking
washer 48 and loosely surrounds the mandrel. - A catch.
dog holder 52 is' disposed :on ‘the Tower section ‘of the
mandrel for limited sliding movement between a lower
position abutting the upper: surface of the locking washer
and. an. upper position ‘abutting a downwardly facing an-
nuler shoulder 53-of the mandrel.” A plurality of catch
‘dogs 54 are: swingably mounted -at" their lower ends in
corresponding longitudinal slots 55 in the dog holder, and
their upper ends are biased outwardly by the dog springs
56.. The upper ends of the dogs protrude outwardly and~
upwardly - through .corresponding ‘slots 57 in-the body .
when the body is in‘a lower position-abutting. the focking
washer 49.-" A snap wire 58 is carried on the outer sur-
face of the dog holder for engagement in an -internal
groove 59 of the ‘body to retain the body -in the lower
position, - . .

A compression- spring 68 is disposed in the body ‘and
abuts the upper end of the dog holder and the lower face
of a bearing washer 61 which engages an inturned annu-
lar flange at the upper end of the body, the spring urging -
the body upwardly relative to the dog holder against the

- Testraining-action of the snap. wire in the groove 59,

40

45

A tubular shifting key' carrier 62 is slidably positioned
on the mandrel 44 above the tubular body 51 and carries .
a plurality of shifting keys €3 in corresponding key. slots
63a provided in the carrier. - The keys are movable later-
ally in'the key slots between inner retracted positions and
outer projecting positions; the outward movement of said
keys being limited by retaining ears 64 on the ends of the

keys which engage the carrier.

Upward movement of the tubular body 51 and ihe key
carrier 62 islimited by the engagement of the carrier with
the lower face of an annular collar 65 which is séétired
by means of a pin 66 to the upper part of the mandrel.
The upper face of the collar abuts the lower eénd of thé

" fishing meck 10 form a solid metal-to-metal contact there-

- between.

. The shifting tool is assembled with ‘the catch dogs 54
moved. inwardly against the-biasing force of the dog
springs 56 and the tubular body moved against the resilien-

" -cy of the compression spring to its lower position around

55

60 -

catch dogs to abut the locking washer, the slets 57 in
the' body ‘being ‘aligned with the catch dogs -so that the
upper end of the dogs protrude through the siots: The
dog ‘carrier is retained in its upper ‘position engaging the
shoulder 53 on the mandrel by the engagement of the snap
wire 58 in the internal groove 59 in the body. - -

The intermediate reduced section of the mandrel is -
then positioned behind the shifting keys, the reduced sec-

. tion permitting the keys to move inwardly to retracted

65

70

position. - As the shifting tcol is lowered through the tub-
ing string and the landing nipple, the upper ends of the
catch dogs are biased into contact with the walls of said
tubing and landing nipple -and are cammed inwardly on
meeting obstructions,  The. beveled shoulders 63 .0f the
keys cam them inwardly toward retracted positions as the
tool meets and passes obstructions, . : '

When the shifting tool descends into the landing nipple

.19 to a position wherein the ‘dogs 54 are positined below

the lower-sub 23, the shifting tool is raised, and the catch
dogs engage the lower end of the lower sub since they
then protrude into the recess formed at the coupling &7,
An upward pull on the mandrel then causes the snap wire
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5
58 on the dog holder 52 to be disengaged from the groove
59 in the body, and the compression spring 68 moves the
dog holder downwardly against the locking washer 49 and
simultaneously urges the tubular body 51 upwardly.

Upward movement of the tubular body causes the lower
edges of the slots 57 to engage the catch dogs and cam
the dogs inwardly against the bias of the dog springs, the
dogs thus being retracted within the body." As the body is
moved upwardly on the mandrel, the tapered shoulder 47
of the mandrel engages-the inner surfaces of the shifting
keys to cam the keys outwardly toward projecting position.
-~ As-the upward movement of the shifting tool is con-
tinued, the keys-63 enter the recess 35 in.the sleeve 22,
whereupon the relative movement between the body and
the -mandrel is completed, the upper: section 46a of the
mandrel being positioned behind the shifting keys and
abutting the inner surfaces of said-keys to 1eta1n them' in
projecting posmon

‘Downward j Jarrm«r blows are then delivered to the shift-
ing tool by means of the flexible line and the stroke jars
43 to move the sleeve 22 downwardly in the: housmg from
the position siown in FIGURE 2 to that shown in FIG-
URE 3, the jarring blows being transmitted through the
fishing meck 45, the collar 66 and the keys 63 to the
sleeve.  The protrusion 30 and the lateral pin 2% engage
one another to hold the sleeve in its lower position in the
manner already noted. The gas lift valve is thus moved
from the position directing flow from the ports 15 of the
nipple through the valve (FIGURE 2) to the position in
which said flow through said ports is directed upwardly
around: the gas lift valve through the pocket 12 of the
landing nipple (FIGURE 3) into the bore or flow passage
14 thereof.

The shifting tool may be removed by an upward pull
thereon, the mandrel initially being moved upwardly
relative’ to " the body and the shifting keys against the
biasing force of the compressicn spring. As'the mandrel
is-moved upwardly relative to the keys, the reduced in-
termediate section 46 of the mandrel is positioned behind
the keys, thus freeing the keys for inward movement.
The upper shoulders 69 of the keys are beveled so that
they are cammed inwardly on contact with the beveled
upper edge of the recess 35. 'The shifting tool is thus
removed from the landing nipple and from the tubing
..string - leaving :the gas. lift valve in the lower position
shown in FIGURE 3, upward movement -of the sleeve
22 and of the valve being restrained by the engagement
of the protrusions or boss' 30 with the pin 29.

‘When it is ‘desired to move the sleeve to the upper
position (FIGURE 2)- in:which the gas lift valve is
located to direct the flow of fluids from' the poits 15 of
the pocket through said valve, the shifting tool is altered
as will now be described.

The mandrel 44 of the shifiing tool together with
the locking washer 49, the catch dog holder 52, the
body- 51, the compression spring 69, the bearing wash-
er 61, the-key carrier 62, the keys €3, the collar 66
and the-pin 67 are removed. as a unit from the fishing
neck 45 and from the lower sub 5¢. The mandrel and
the attendant members are turned end-for-end ‘and re-
connected to ‘the fishing neck and to the lower sub so
that - the - catch dog holder is. near the upper part of
the 'shifting tool -and the key carrier is near the lower
end of said tool.. The locking member 49 then-engages
. the lower end of the fishing neck 45 and: the annular
collar 65 is abutted by the upper end of the lower
sub 50.° The catch dogs and the dog springs: are re-
moved by driving out the dog pivot pins: 78 by which
the dogs are attached to the dog holder, and the snap
wire 58 .is removed from the dog holder as it is not
now desired to latch the body to the dog holder.

The compression spring urges the body downwardly on
the mandrel and thus urges the key carrier and the keys
downwardly around the enlarged portion 46a of “the
mandrel so that the enlarged portion abuts the inner
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surfaces of the keys tc hold the keys in projecting
position. - The key carrier abuts the collar 65 which limits
the downward movement of the carrier on the mandrel.
The diameter of the upper portion 71 of the lower sub
is the same as that of the enlanged portion 46a of
the mandrel, -that the intermediate section 72 of said
lower sub is reduced, and that an enlargéd lower head
73 .of diameter greater than ‘that -of the aipper portion
is' provided on the lower end of the lower sub. The-
purpose of ithis configuration of the lower. sub will be
explained more fully hereinafter.

Manifestly, the key carrier and-the body may be-moved
upwardly on the mandrel against the. forcé of the com-
pression spring so that the réducéd intermediate section
46-of the mandrel is positioned behind the shifting keys
so that the keys are freed for inward movement to re-
tracted positions. - When the tool is inserted in the tubing
string for lowering therein, the compression. spring urges
the body and the key carrier dcwnwardly on the mandrel,
the keys being cammed outwardly into engagement with
the wall of the tubing by their engagement with -the
tapered surface 47 on the mandrel. The dimensions of
the keys and the diameter of the tubing are such, how-
ever, that the keys may not move to fully projecting posi-
tions, and the carrier is thus prevented from moving
downwardly over the enlarged portion 46a of the mandrel.
As the tool moves through an enlarged section in the
tubing siring, such, for example, as the upper section of
the landing nipple 16, the keys are freed for cutward
movement and the carrier and the body move down-
wardly on the mandrel to the position in which the keys
are moved to their fully projecting positions.

As the tool re-enters a smaller section of the tubing
having a diameter corresponding to the main  portion
of the tubing string, as for example, the sleeve 22, the
beveled shoulders 69 of the keys engage the upper end
of said section to arrest the downward movement of the
carrier and the housing.  The mandrel is moved down-
wardly against the force of the compression spring until
the intermediate section is positioned -behind the keys
whereupon the keys are freed for inward movement, the
beveled shoulders 69 camming the keys inwardlly.

The keys are’ cammed outwardly into the recess 35
of the sleeve 22 by the: action of the compression spring
and the cam shoulder:47: in the manter previously-de-
scribed, and theenlarged section of the mandrel is'moved:
wpwardly behind the keys to hold the keys in-expanded
positions.

Upward jarring: blows .atre then delivered to the shift-
ing tool by means ‘of ‘the stroke jars and the flexible
line to move the sleeve and the gas lift valve upwardly
from the -position shown in FIGURE 3 to that shown
in FIGURE 2. The protrusion 30 and the lateral pin
29 releasss the sleeve for upward movement on the ap-
plication of a sufficient upward force, as previcusly noted
until upward movement of the sleeve 22, and therefore
of the valve, is stopped by the engagement of the protru-
sion or boss 3¢z with the pin 29.

Upward jarring blows of greater magnitude then de-
livered to the mandrel shear the pin 66, and the mandrel
moves npwardly ‘relative - to the key carrier -and the
collar until the head 73 of the lower sub enigages the
collar. The intermediate section of the lower sub is
now _positioned behind the keys to. free the keys for
inward movement. The beveled shoulders 68 of the keys
cam the keys inwardly; disengaging the shifting tool from
the sleeve so that the fool may be removed upwardly.
from the nipple and from the tubing string

The gas 1ift valve is ‘initially installed in the pocket of
the landing nipple by means of a suitable flexible line op-
erating mechanism including a deflecting tool (not shown)
and is locked in position in the pocket by the latch means
2% in the manner already described.

When it is desired to remove the gas lift valve from the
nipple, ‘a retrieving tool (not shown) suitable for en-
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gaging the fishing neck 1% of the walve is lowered by
means of the flexible line and laterally deflected in the
nipple by means of ‘a deflecting tool (not shown) to en-
gage and grip the valve. - An upward pull of sufficient
maguaitude on the valve disengages the latching flange 20
from the latching groovée 31 of the latch means, the
beveled upper face 33 of the ilange camming said latch
. mmeans away from holding engagement with said flange.

~The gas 1ift valve is thus freed forremoval from the nipple

and - fromy the -tubiiig string.

It-is'obvious that'a dummy, valve or “blind” valve (not
shown) which -does not -permit flow -therethrongh can

- be installed instead of the gas lift valve 16 in which event,
when the dummy valve is in the upper posmon shown
in FIGURE 2, flow through the ports 15 is completely
closed off;, and When such duommy valve is in the lower
position of FIGUR. the ports 15 -are opened as pre-

"vmusly described ¢o p rmit flow therethrough.

It is also obvious that any other suitable svutnc tool
could be used to move the sleeve Iongltudmally in the
landing nipple.

it will be seen that a ported landing nipple and a re-
movabie gas lift valve therefor have been shown and de-

- seribed,: the ‘landing nipple including movable ‘means by
which the - gas lift valve is shiftable between a position
wherein the flow from the exterior of the nipple through
the ports of said landing nipple is directed through the

valve to the flow passage of the nipple and a position
wherein the flow is directed to the flow passage without
passage through the valve.

It will be seen that the walve is shifted longlmdmally
in'the nipple by means of a sliding sleeve and that a means
is provided to releasably hold the sleeve and valve in the
lower and upper positions in the nmple

It will also be seen that the valve is installed in and

- removed from position in the landing nipple by means of
a direct:- downward or upward force thereom.

Referring now to FIGURES 6 through 9,.a modified
form of landing nipple 8% and gas lift valve 81 are shown,
A pocket 82 ofiset 1att=rally from the bore or flow pas-
.- sage ‘82q of the nipple provides 2 sealing surface for the
« upper and: lower packing means 17 and 18 of the gas lift

valve for sealing therewith above and below the lateral
ports 15 of the nipple’ when the valve is in an upper posi-
tion as shown in. FIGURE 6. As-shown in FIGURE 7,
when the! valve is-moved to a lower position, the upper

"packing means 17 moves into  alignment with the recess
34 in the nipple adjacent the poris to permit unobstructed
fiow from the ports upwardly. around the valve and into

the flow passage of the nipple. “A flow: port 15 opens
from the lower-end of the pocket to the interjor of the
nipple to permit-fluids flowing through the gas lift valve

- to enter into the flow passage. ‘

A movable siceve 83 is positioned in the landing nipple
“and'is slidable longitudinally therein between a lower posi-

tion abutting an upwardly facing shoulder 84 in the nipple
adjacent the upper end-of the pocket and an upper posi-
tion zbutting a downwardly facing shoulder 85 in said
nipple, A longitudinal bore 86 extends through the sleeve
and is of a diameter corresponding to the string of tubing
11 to which the nippleis connected.. A pair of longitudi-

. nal guides or ribs 87 are affixed to the inner surface of the
nipple as by welding and extend upwardly in correspond-
ing guide slots 88 in the sleeve to maintain the sleeve in

“angular-alignment with the nipple,

An coffset longitudinal-bore 8% through the sleeve, later-
ally d'iﬂs,plﬂaced from: the bore 86, is aligned with the upper
end of the pocket and is provided with a locking recess 93
therein in which the locking means 91 of the gas lift

valve .is engageable.

" . The locking means 91 of the gas lift valve, of the type

shown in detail in the patent to Herbert C. Otis, No.

2, 144,850, includes a central mandrel 92 connected to the
uppﬂr end of the body 83 of the valve. A locking dog
carrier 4 is slidably disposed on a tobular fisking neck
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95 which is threaded into the upper end of the mandrel.
The fishing neck is provided with an external fishing flange
96 adjacent its upper end which limits upward movement
of the dog carrier and provides a means for connection to -
a suitable running tool for installing the valve in the
pocket. A plurality -of elongate locking dogs 97 are
swingably retained at their upper -ends in the dog carrier,
and the depending shanks-of the dogs extend downwardly
through suitable slots 98 in an external annular-flange 99
on the mandrel.. ' The lower end of the flange 99 on the
mandrel engages the upper end of the sleeve 83 to limit
downward movement of the valve in the pocket, and a
dog retaining band 10¢ is disposed around the flange to

Jimit-the ~outward movument of the dogs in the slots of

the flange.

The lower cads ¢f the cogs are prowd\,d with oatwmdxy
extending. locking lugs 161 which are engageable in the
locking recess 96 of the sleeve when the dogs are moved
lateraily outwardly. The mandrel has a downwardly and
cutwardly tapered dog expander surface 102 which moves
the lower ends of the dogs outwardly to move the lugs

into locking position when said mandrel is moved. up-

wardly relative to the dogs. .

Manifestly the igas 1ift valve may be installed in the off-
set :bore 8% of the sleeve and in the pocket, the enpgage-
ment of the flange 99 on the mandrel of the valve with
the upper end of the sieeve 83 limiting downward move-
ment of the valve therein.  As the valve is lowered into
the pocket, the dogs and dog carrier are moved upwardly
relative to the mandrel so that the lower ends of the dogs
move upwardly on the tapered expander surface to such-
position that the locking Iugs are retracted sufficiently to
permit entry of the dogs into the offset bore 89.. When
the downward movement of the -valve in the sleeve is

-stopped by the engagement of the flange 9% with the sleeve

83, the dog carvier and the ‘locking dogs move down-
wardly ‘on the mandrel, the locking .dcgs being moved
laterally outwardly into the locking -recess. ‘The valve
is ‘thus locked 'in position in the sleeve and . in the
pocket, and the valve is then movable longitudinaliy- in
the pocket by movement of the sleeve ‘between its upper
and lower positions.

An annular shifting recess 163 is prov1ded in tne bore

86 of the sleeve for engagement by a suitable shﬁtmo :

tool ' (not  shown) of the type shown in the patent to
Middleton et al,.-No. 2,723,677, and includes a .guide
recess 184 d1sposed below an uplwardi y -facing abrupt
shoulder 185. .

A pair-of plumcers i% are installed in lateral re-
cesses or bores 1¢7 in external surface of the sleeve and
are urged outwardly into engagement with the inner wall
of the landing nipple by means of the plunger springs
198 installed in the lateral bores behind the plungers. A
pair of annular p‘unger grooves or recesses 109 end 119
are provided in the inner wail of the landing nipple and -
are 'so positioned in said nipple that, when the sleeve is
in the upper position :in said nipple (FIGURE 6) the
plungers 1286 enter the upper recess 183; and when said
sleeve is in the lower position’ (FIGURE 7); said plungers
enter the lower recess 118.  The upper and lower shoulders
of ‘the recesses 169 and 116 are beveled as are the cuter .
surfaces of the plungers so that the plungers are cammed
inwardly from their engagement in. either of the grooves
as the sleeve is-moved toward the other of the grooves..

The plungers and- the plunger grooves thus coact as
a detent mechanism  to releasably hold the sleeve in
either the upper position of FIGURE 6 or the lower posi-
tion of FIGURE 7 so that the sleeve is movable longi-
tudinally in the nipple only on the application of a force
of .a certain magnitude- thereto. . The ‘sleeve, and ther
fore .the gas lift valve,. is thus held against ,nadve;ten‘t
movement in the landing nipple.

In operation the gas lift valve is lowered through the
tubing string by means of the customary flexible. line
and is moved laterally in the landing nipple by means
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of a.deflecting tool (not shown) incorporated in.the tisual
string of ﬂ°x1ble line operate ed.tools by which the valve
is lowered. The valve is-installed in the pocket and is
locked in position in the locking recess of the sleeve.

It is noteworthy that the customary running tool (not
shown) is releasably secured to the fishing flange 96 by
means of shearable pins (not-shown) and is released from
the valve by exeniing an upward pull on the running tool
relative. to. the valve. .Thus, when the valve is locked
in position in the sleeve by means of the locking dogs, an
upward pull on the fishing neck exerted by the runaing
tool moves the valve and. the sleeve to the upper posi-
tion (FIGURE 6) wherein any flow through the ports 15
of .the .pocket is directed through the gas Iift valve to
the port 15¢ and thence to the nipple flow passage 82a,
A further upward pull on the running tool shears the
pins attaching the running tool to the valve and ailows the
running tool to be removed from the well.

When it ds desired to move the: valve to the lower
position .of FIGURE 7 (or subsequently to return it io
the upper position) a suitable shifting tool of the type
shown in the patent to Middleton, No. 2,723,677, is low:
ered into the bore 86 of the nipple to move the sleeve
and consequently the valve to the desired position.
previously noted, the detent mechanism of the plungers
166 and the grooves or recesses 199 and 116 holds the
sleeve and consequientiy the valve in either of the upper
or lower positions against inadvertent movement there-
from.

When it is desired to remove. the valve, a suitable
retrieving tool .is lowered into the landing nipple and . is
defiected to deliver a downward blow to.the upper end
of the fishing neck at the same time grasping the external
fiange 111 at the upper end of the dog carrier.. An up-
ward ‘pull on the dog carrier removes the dogs from
locked position in the sleeve, the dogs moving inwardly
as they move upwardly -along the tapered expander sur-
face of the mandrel. ' Further upward movement of the
dog carrier moves the mandrel and the gas lift valve it-
self upwardly from position in the landing nipple.

It will be seen that with this modified form of the
invention, a ported landing nipple and a gas Iift valve
have been shown and described wherein the vaive is re-
movably installable in. the nipple and in wherein the
nipple is provided with a sliding sleeve means to move
the valve between a first position in which flow through
the ports -of -the nipple is directed. into and through the
gas lift valve to the nipple flow passage and- a second
position in which flow thmmgn the ports is not restricted
by the valve.

It will be seen that the valve is releasably locked in
the sliding sleeve means and' that the sleeve means. is
movable longitudinally in-the nipple by means of any

10

longer seals above the ports, and flow through said ports
proceeds upwardly around the valve and emerges from

" the ‘pocket into bore or flow passage 123a of the landing
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suitable: shifting tool to-move the valve between the first .

and second positions in the nipple: = It will also be seen

that the sliding - sleeve “is releasably held' in -position .

iagainst-inadvertent movement by -other well tools being
passed therethrough.

Referring now to FIGURES 10 and 11, astiil further
modified form of landing nipple and gas lift valve are
shown. The landing nipple 128 is provided ‘with a later-
ally offset Tongitudinal pocket 121, the offset pocket hav-
ing an elongated internal annular locking groove or re-
cess 122 near its upper end.

A gas lift valve 123 of construction generally similar
to that :of the valve of FIGURES 6 through 9 is re-
movably installed in the pocket of the nipple and is mov-
. able longitudinally therein between an upper -position as
shown in FIGURE 10 and a lower position as shown in
FIGURE 11.  When the valve is in the upper position,
the packing means 17 and 18 seal on either side of the
lateral ports 15 of the pocket to direct any flow from the
ports through the valve. “When the valve is lowered to
the position of FIGURE 11, the upper packing 17 no
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in the pocket.

nipple through the internal ports or  windows 124 in the
inner wall of the pocket.

A locking means 91 similar to the locking means of
the ‘form of valve shown in FIGURES 6 through 9 is
engagéable in the locking recess 122 of the pocket. = The
external annular flange 99 on the mandrel i reduced in
diameter in its lower part’to enter the upper part of -the
pocket :when the valve is in its lower position ‘in the
pocket, and ‘an ‘enlarged portion 125 at the upper end of
the flange 99 engages the upper end of said pocket to limit
downward movement. of - the valve as shown in FIGURE
11, ‘

The locking recess 122 of the pocket is elongated so
that the locking lugs 101 may remain in expanded lock-
ing position on the expander surface 102 of the mandrel.

A pair of siap wires or rings 126.and 127 are disposed
on the mandrel- 92 below the expander surface for co-
operation with a snap ring groove 128 in the inner sur-
face of the pocket. ‘The snap rings are of a free size such
that ‘they resiliently enter the ring groove when they are
positioned adjacent the groove. The snap ring groove s
provided with beveled upper and lower shoulders or faces
so that the snap rings are cammed inwardly from engage-
ment with the groove on 10ng1tud1na1 movement of the
valve in the pocket. )

“'The lower snap rmg 127 is'so dlsposed on-the mandrel
that, when the valve is'in the upper position of FIGURE
10, the snap ting enters the groove 128. Similarly, when
the valve is in the lower position of FIGURE 11, the
lower. snap ring is moved below the groove 128 while
the upper snap ring 126 -enters said groove. The snap
rings and the groove thus constitute a detent mechanism
to releasably hold the gas lift valve in either-its upper or
its lower. position, the valve being movable from -one
position to the other only on the application of a'certain
force to the valve.

In operation, the gas lift valve is installed in the pocket
by means of a deflecting tool in a string of flexible line
operated tools (not shown), the locking dogs ‘moving
upwardly on the expander surface 102 of the mandrel
to permit their entry into the pocket and subsequently
moving downward on the expander surface to project
into the locking recess and thus lock the valve in the
pocket. An upward pull on the running tool (not shown)
attached to the flange 96 of the fishing neck moves the
valve upwardly .to the position of FIGURE 10, the lower
snap ring 127 entering the groove 128 to prevent acci-
dental lowering of the valve in the pocket. ‘At the same

. time the lugs of the locking dogs engage the upper. face

of the locking groove to- positively “prevent removal of
the valye from the pocket. = A further upward pull on
the rurning-tool causes the shearable pins (not shown)
attaching the ‘running tool to the valve to be fractured,
whereupon ‘the ‘running tool is removed from -the well.

The valve is moved downwardly to its-lower position
in the pocket by the delivery of blows by means. of suit-
able tool (not shown) lowered into the landing nipple by
means of a customary flexible line and deflected in the
nipple by means of a usual deflecting tool to alignment
with the gas lift valve. As thé valve moves downwardly,
the lower: snap wire is. cammed inwardly from engage-
ment with the groove 128, and the upper snap wire enters
the groove at the same time that the enlarged portion 125
of the flange %9 stops downward movement of said valve
The valve is thus releasably held in -its
lower position.

The valve is moved upwa1 dly to its upper position by
means of a suitable gripping or grasping tool.(not shown)
which engages-and grips.the flange 96 of the fishing neck.
An upward pull on the fishing neck ‘moves the valve up-
wardly to the upper position, the upper snap ring being
inwardly cammed for removal from the groove 128 and
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the lower ring re-entering the groove. The gripping tool
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is disengaged from the flange 96 by an Iipward pull of .-
“a magnitude greater than that necessary to move the.

valve to its upper position in the pocket.

When. it is ‘desired to remove the gas, lift valve from-

the pocket, a suitable fishing tool is lowered into the nippie
and is defiected into alignment Wwith the upper end of said
“.valve. -The fishing tool engages the flange 111 on ‘the
dog carrier and at the same time dehvers a_downward
bmw to the fishing neck 10 move the mandrel downwardiy
Iative.to-the dogs to unlock the. dogs for inward move-

: ment to retracted posxtlon ‘An upward pull on the flange

111 then removes the valve from the pocket and is then

ren*oved upwardly from the well:

It is noteworthy that; if the valve is in its: 10W€1 DOsi-
tion in the pocket (FIGURE 11), thé dogs and dog car-
rier ‘are already moved upwardly toward unlocked posi-
tion by virtue’ of the engagement of the :Jower faces of
the locking lugs with the upwardly facing shoulder at’the
lower end of the locking. groove. In this event, it is
unnecessary. for the puliing tool -to ‘move the mandrel
-downwardly -relative . to ‘the .dogs (and 'such movement

would"indeed by prevented by the engagement. of the.
enlarged portion 125 of the: ﬂang’e $% with the upper end

of the mandrel), and the valve ‘is removed by a ‘direct
upward pull on.the dog carrier. .

With this form of the invention it is obvious that a blind
‘of dummy valve (not shown) could be substituted for the
gas:lift-valve 123 in which «case, when the dummy valve
is-in the upper position as shown in.FIGURE 10, the flow
through the ports 15 of the pocket is simply closed off,

- while when the dummy valve is ‘in the lower position of

FIGURE 11, flow. is permitted through the ports 15 in
the same manner -as when rthe gas lift valve 123 is in the
lower. position.

It will ‘be seen that, with this form of the invention, a
landing nipple and a gas lift valve therefor have been
shown and described .wherein the valve is removably in-

“stalled in said landing nipple, the vaive being movable

between a first position. in which-any flow through. the
ports of the nipple is directed through the valve and a
second :position in which unrestricted flow is permitted
through the ports without being confined to flow through
the valve. It will be. seen that the valve is releasably

held in either .of the two positions described; and it will 4

further be seen that the valve, when installed.in the land-

ing nipple, is locked against inadvertent removal there-

© from.’ :

1t. will be seen that the valve is movable between the
first.and second positions by ‘a direct force in the appro-
. priate direction on the fishing neck of the valve. Inas-

12

nipple; and means on said housing and said gas lift valve
co-engageable to position said .gas lift -valve in said nip-
ple at a first position in which said seal means on said
gas lift valve are positioned on opposite sides of said
port in said nipple for directing flow from said port into
said nipple through said valve, and a second position in
which said seal means are disposed on the same side of

- said port in said nipple opening said port to pe‘mit flow
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- much -as the application of a force to the valve is impos- -

sible without the use of a deflecting tool to move the force-

applying instrumentality to the proximity of the valve,

it is apparent that the passage of other well tools throiigh

of fluids direcily into said nipple without passing through
said flow passage of said valve.

2. A well tool including: a landing nipple having a bore
therethrough and means at eacl end of said nipple aligned

with said bore to connect said nipple to a string of well

pipe; a valve pocket in said nipple laterally offset from the

bore of said nipple, said pocket having a port opening = .
to the exterior of said nipple; -a valve removably -posi- -

ticned in said pocket; said valve having a flow passage
therethrough with a:lateral opening intermediate the ends
of said valve and-external seal means on said valve on
opposite sides of said lateral opening, said seal means be-
ing disposed to engage said valve pocket on opposite sides
of said port - when in a first position for sealing between
§aid valve and said pocket Whereby said port and said lat-
eral “opening are disposed in sealed communication for
flow of fluids therethrough; operating means in said nipple
slidable longitudinally therein between a first and a sec-
ond position; and latch means on said opetating means
and said valve cooperatingly engageable to releasably con-
nect said valve to said operating means; said coperating
means imoving said valve beiween a first position in which
said seal means on said valve are disposed on opposite
sides of the port of said pocket for directing flow from: the
port of said pocket through the flow passage of said valve

when said operating means is‘moved to said first position; -

said operating means moving said valve to a second posi-
tion in which said seal means on said valve are dis-
posed on the same side of said port of said pocket opening
said port for flow into said nipple without passage through
said flow passage of said valve when said operating means
is moved to said second position.

3. A well tool including: a landing nipple havinga bore
therethrough and means at each end of said nipple aligned
with said bore to connect said nipple to a string of well

pipe; a valve pocket in said nipple laterally offset from .

the bore of said nipple, said pocket having a port opening
to.the exterior of said nipple; a valve removably posi-
tioned in. said pocket; said valve having a flow passage

“therethrough with a lateral opening intermediate the ends

of said valve; a pair of longitudinaily spaced annular seal
means on the exterior of said valve .on opposite sides of
said lateral opening and engageable with the bore wall of
said pocket for sealing between said valve and said pocket;

"a sleeve in said bore of said nipple slidable longitudinally

55 -

the landing nipple will not inadvertently -move the gas

lift valve from the selected position to the non-selected
_position... It is also apparent that the gas' lift valve can
easily be removed from the la.nding nipple without re-

gard to which of the two positions in .the pocket the valve

~ happens. to occupy.
" The foregoing description’ of the invention is explana-
tory only, and changes in the details of the construction il-
lustrated 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:

1. A well tool including: a landing nipple provided
with a lateral port; a gas lift valve removably installed
in- said mipple;: said . gas lift valve having a flow passage
therethrough with a lateral opening intermediate the ends
of said valve, and external seal means thereon spaced
longitudinally--on opposite sides of said lateral opening,
said seal ‘means being disposed to engage said landing
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therein between a first and a second position; latch means
on said sleeve and said valve cooperatingly engageable to
releasably connect said valve to-said sleeve means; said
slﬁe've moving said valve 4o a first position-in which-said

seal means on said valve are disposed on opposite sides

ef said port of said pocket for directing flow through the -

port of said pocket -through. said flow passage- of said
valve when said sleeve is moved to said first position; said
sleeve moving said valve to a second position in which
said seal means are disposed on the same side of said port
of said pocket for opening said port for flow into said nip-
ple without passage through said flow passage of said
valve when said sleeve is moved to said second position;
and means on said-sleeve and said nipple restraining said

sleeve from movenent from either of said first-and second -

posifions. -

4, A well tool 1nc1udmv a landing nipple h(,vmg @ bore

therethrough and having means at each end aligned with
said bore to connect said nipple to a string of well pipe; a

. valve pocket in said nipple laterally offset from the bore

through said nipple, said pocket having a port cpening to
the exderior-thercof; a gas lift valve having a'flow pas-



8,100,452

13

sage therethrough with a lateral openmfr 1ntermed1ate the
ends thereof removably positionable in said pocket; a
pair of longitudinally spaced sealing means on said valve
on opposite sides of said lateral opening and sealingly en-
gageable with the walls of said pocket; and mearis on said
valve and said pocket releasably locking said valve in said
pocket; said means on said valve and said pocket locking
said ‘valve in said pocket permitting said valve when
locked in said pocket to be moved longitudinally therein
between w first and a second position; said sealing means
sealing on_either side of said port in said pocket when

* gaid valve is in said first position to confine any flow from
said port to said bore to said lateral opening-of said pas-
sage through said valve; said sealing means being moved
to ‘a position sealing only on one side of said port when
said valve is in said second position to permit flow through
said port and said pocket to said bore without passage
through the flow passage of said valve.

5. A well tool including: a landing nipple having a bore
therethrough and having means at each end aligned with.
said bore to connect said nipple to a string of well pipe; a
valve pocket in said nipple laterally. offset from-the bore
through said nipple, said pocket having port. epening to
the exterior. thereof; a flow control: valve having a flow
passage therethrough with a lateral  opening intermediate
the ends thereof and removably positionable in' said
pocket; a pair of longitudinally spaced external sealing
means on said valve on opposite sides of said lateral open-
ing and sealingly engageable with the walls of said pocket;
means on said valve and said pocket releasably locking
said valve in said pocket; said means on said valve and
said pocket releasably locking said valve in said pocket

ermitting said valve when locked in said pocket to be
moved longitudinally therein between a first and a second
position; said sealing means sealing on either side of the
port in said pocket when said valve is in said first position
to confine any flow from said port to said bore through
said lateral opening and said passage of said valve; said
sealing means being moved to a position sealing only on

one side of said port when said valve is in said second:

position to permit flow from said port to said bore without
passing. through said flow passage of said valve; and
holding means on said valve and said pocket releasably
holding said valve in said first and second positions,

6. A well toolincluding: a landing nipple having a bore
therethrough and having means at each end aligned with
said ‘bore to connect said nipple to a string. of well pipe;.a

~valve pocket in said nipple laterally offset from the bore
through said nipple, said pocket having a port opening to
the exterior thereof; a flow control valve having a flow
passage therethrough with a lateral opening intermediate
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7. As a sub-combination in a well tool of the char-
acter described, a landing nipple having a longitudinal
through bore for use in a string -of well pipe, said nip-
ple -including: a valve-receiving pocket laterally  offset
from said bore; said pocket having a port opening to the
exterior of said nipple; a sleeve disposed in. said nipple
and slidable longitudinally therein between a first and a
second position .and having a bore therethrough aligned
with the bore through said nipple; restraining means on
said sleeve and said nipple cooperatively engageable to
releasably hold said sleeve. in each of said positions
against undesired movement therefrom; and latch means
on said sleeve engageable by cooperating latch means on
a-gas lift valve installable in said pocket to link said valve
to-said sleeve for movement therewith.

8. As a sub-combination in a well tool of the char-
acter ‘described, a landing nipple having a longitudinal
through bore for use in & string of well pipe, said nipple
including: a valve-receiving pocket Iaterally offset- from
said bore; said pocket having a port opening to the ex-
terior of said nipple;.a sleeve disposed in said nipple and
slidable longitudinally. therein- between a first and a sec-
ond position and having a bore therethrough aligned with
the bore through said nipple; restraining means on said
sleeve "and said nipple cooperatively engageable to re-
leasably hold said sleeve in each of said positions against
undesired movement therefrom; latch means on said sleeve
engageable by cooperating latch means on.a gas lift valve
installable in said pocket to link said valve to said sleeve
for movement- therewith; and means on said sleeve and
said nipple maintaining said latch means on said sleeve
in engaging alignment with said valve.

9. As. a sub-combination in a well tool of the char-
acter describer, a landing nipple having a longitudinal
through bore for use in a string of well pipe, said nip-
ple including: a valve-receiving pocket laterally. offset
from said bore; said pocket having a port opening to the
exterior of said nipple; a sleeve disposed in said nipple
and slidable longitudinally therein between a first and a
second position and having a bore therethrough aligned
with the bore through said nipple; restraining means on

. said sleeve and said. nipple cooperatively engageable to

45

the ends  thereof and removably ® positionable “in said.::

pocket; a pair of longitudinally spaced external ‘sealing
means on said valve on opposite sides of said‘lateral open-
ingand sealingly engageable with the walls. of said pocket;
means ‘on-said valve and said pocket releasably .locking
said valve in said pocket; said means on said valve-and said
pocket releasably locking said valve in-said pocket permit-
ting said valve when:locked in said pocket to be moved
longitudinally therein between a first and @ second posi-
tion; said sealing means sealing on either side of said port
'in"said pocket when said valve is in said. first position: to
confine any. flow. from said port-through said lateral
opening- and said passage of said valve and into said
bore, said sealing means being moved to a position seal-
ing only- on one side iof said port when said valve is
in- said - second position. to permit flow from said port
into said bore without passage through. said flow pas-
sage of said valve; and holding means on said valve and
said pocket releasably holding said valve in said first and
second positions; the bore through said nipple providing
an ' unobstructed - opening therethrough of & minimum
dimension approxnnatmor the diameter of the. string of
well ~p1pe

.
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releasably hold said sleeve in each of said positions against
undesired movement therefrom; latch means on said sleeve
engageable by cooperating latch means on a gas lift
valve installable in-said pocket to link said valve to said -
sleeve for movement therewith; means on said sleeve
engageable by a shifting tool whereby said- shifting tool
may selectively move said sleeve between said ﬁrst and
second positions.

10. A landing nipple of the character set forth in claim
7 wherein the restraining means comprises a detent mecha-
nism. :
11 As a sub combination in-a well tool:of the char-
acted described, a landing nipple having a longitudinal
bore therethrough for use in ‘a string of well pipe, said
nipple- including: - a- vélve-receiving pocket laterally off-
‘'set- from said bore; said pocket having a port opening to
the exterior of 'said -nipple; a sleeve member. disposed
in: said nipple and slidable longitudinally therein between
a first and a second position and having a first bore there-
through aligned with the bore through said nipple and a
second bore aligned Wwith said: pocket; means on-said
sleeve member and said nipple engaging one another to
maintain “said second bore aligned with said pocket; a
locking recess in said second bore engageable by a lock-
ing means on a gas lift'valve on insertion of said valve
into said second bore and said pocket to hold said valve
in said-pocket; said valve being movable longitudinally
in said pocket with said sleeve when said sleeve member
is moved in.said nipple; and holding means on said sleeve
member :and said nipple releasably holding said sleeve in

“each of said first and second positions.

12. ‘As ‘a sub-combination in a-well tocl of the char-
acter described, a landing nipple having a’longitudinal
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bore therethrough for use in a string of well pipe, said
nipple including: ‘a valve-receiving pocket laterally offset
from: said bore; said pocket having a port opening to

the exterior of said nipple; a sleeve member disposed in -

said nipple and slidable longitudinally therein between a
first and ‘a second position’ and having a first bore. there-
through aligned with the bore through said nipple and a
second bore aligned. with said pocket; means on said
sleeve member and said nipple engaging one another to
maintain said second bore- aligned. with said pocket; a
locking recess in said second bore engagéable by a lock-
ing means on a gas lift valve on insertion of said valve
1into said second bore and said pocket to hold said valve
in said pocket; said valve being movable longitudinally
in said pocket with said sleeve when said siceve member
is moved: in said nipple; holding means on said sleeve
member and said nipple releasably holding said sleeve in
each of said first and second positions; and a groove in
‘said first bore medns engageable by a shifting tool whereby
said- sleeve may be moved selectively between said first
and said second positions.
. '13. In combination, a landing nipple having a longi-
tudinal bore therethrough for use in a string of, well pipe,
and a gas lift valve, said nipple including: an onej-enaed
valve-recpwm pocket laterally offset from said bore;
said pocket havmw a port cpen!ng to the exterior ‘of said
nipple; a sleeve disposed in said nipple below the lower
end of said pocket and slidable longitudinally in said nip-
ple between a first and a second position and having a
bore - therethrough zligned with the bore through said
nipple; and a resilient latch means on said sleeve engaging
“said gas lift -valve on insertion of said valve into said
pocket to releasably hold sajd valve in said pocket; said
sleeve being selectively movable to said first or second
‘position by a suitable shifting tool, said valve being moved
in" said pocket by movement of said sleeve; said valve
having -a flow passage thereon and external seal ‘means
surrounding said flow passage and engaging the bore wall
of said pocket for directing flow from said port through
the flow peassage of said valve when:said slesve is moved
to said first position; said external seal means on said
- valve being moved to a position permitting flow from

[

10

20

25

30

40

:said port to said bore without passage through the flow

passage of said valve when said sleeve is moved to said
second positicn. '
"+ 14. In combination, a landing nipple having a longitu-
dinal bore therethrough for use in a ‘string of ‘well pipe,
and a gas lift valve, said nipple including: an open- ended
valve-receiving. pocket -laterally offset from said bore;
said pocket having a port opening to the exterior of said
nipple; a sleeve disposed in said nipple below the lower
end of said pocket iand slidable longitudinally in :said
mpp1e betweén a first and a second position and having
a bore therethrouOh aligned: with the bore through said
nipple;-a resilient latch ‘means- on said sleeve for engaging
said  gas’ lift -valve on. insertion of said valve into said
pocket to releasably hold said valve in said pocket; said
‘sleeve being selectively movable to said first and second
positions by -a suitable shifting tool, said valve being
moved in said pocket. by movement of said sleeve; said
valve ‘having «a flow: passage thereon and external seal
means surrounding said flow passage and engaging the
bore wall of said pocket for confining flow through' said
port to flow through the flow passage of said valve when
“said sleeve is moved:-to said first position; said external
seal means on said valve being-moved to a position per-
mitting unrestricted flow through said poit when said
sleeve is moved to said sécond position; and means ‘on
said sleeve and said nipple mainteining said latch means
in-engaging alignment with said valve.

15. A'landing nipple of the character set forth in claim
14’including: a resilient holding means on said sleeve and
said nipple releasably holding said sleeve in.each of said
first and second positions against inadvertent movement
therefrom.
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16. In-combination, a landing mippie having a bore
therethrovgh for use In a string of well pipe, and a gas
lift walve, said landing nipple including: a valve-receiving
pocket izxvm"r an open upper end and lateral offset from
said bore; said pockst having a port opening to the ex-
terior of said nippie; an- elongate locking recess in ‘said
pocket; said valve including a central mandrel; a Jocking
dog carrier mounted on said mandrel for umm:d longi-
tudinel movement thercon; a plurality of elongate locking
dogs swingably suspended fxo:n said carrier; a tapéered ex-
pander section on said mandrel moving the lower ends.of

said dogs Iaterally outwardly to expanded position on
downward movement of said carrier relative to said-man-
drel; locking lugs on said dogs protruding outwardly
tn\,iefrom, said locking lugs entering said locking recess
td Lmit upward movement of said valve in said pocket
when said dogs are mioved to expanded pcsiti‘on; stop
means on.said valve engageable with said pocket to limit
downward movement of said ‘valve in said pocket; said
valve -being movable through a limited distance bétween
the upper pcsmcm limited by said locking lugs and the
lower position limited by said stop means on said valve;
said. valve being-rembovable from said pocket by dpward
movement of said carrier and said dogs relative to said
mandrel to release said dogs for inward lateral movenent; -
said valve having a flow passage therethrough with 2 lat-
eral opmmc, a ,d external sealing means on opposite
sides of said lateral opening of said valve engaging said
pocket; said seaung means_directing flow from.the port
of said pocket throngh the lateral opening and flow pas-
sage of said valve when said valve is in one of said upper-
and lower positions in said mppk, said sealing means
being moved t6 a position uncovering said port for aliow-
ing flow from said poit to said bore when said valve is
in the other of said upper and lower positions.

17. In: combination, a landing nipple having a bore
therethrough for use in a string of well pipe, and a gas
lift-valve, said landing nipple including: a valve-receiving
pocket having an open upper end and laterally offset

from said bore; said pocket having & port opening to'the

exterior of said nipple; an elongate locking recess in said

_pocket; said valve including a central mandrel; a locking

dog carrier mounted on said mandrel for limited longi-
tudinal movement thereon; a plurality of elongate locking
dogs swingably suspended from said carrier; a tapered
expander section on said mandrel moving the lower ends
of said dogs latérally outwardly to expanded position
on downward movement of said carrier relative to said
mandrel; locking lugs on said dogs protruding outwardly
therefrom; said- locking lugs entering said locking recess..
to limit upward movement of said valve in said pocket

- when "said -dogs are moved to expanded - position; stop
.means on said valve engageable with said pocket to limit

downward movement 'of said valve in said 'pocket; said
valve being movable in said. pocket through a: limited:

ing Tugs and the lower position limited by said stop
means on said valve; said valve being removable from
said pocket by upward movement of said carrier and said
dogs relative to said mandrel to release said dogs for
mward lateral movement; said valve having a flow pas-

sage therethrough with a lateral opening; external seahng :
means on opposite ‘sides of said lateral ‘opening of said
valve engaging said pocket; said sealing means confining
any flow through the port of said pocket to flow through

the lateral opening and flow passage of said valve to said’ :

bore when said:valve is in one of said upper -and lower.
positions in -said mpple said sealing means being moved
to' a position uncovering said port for-flow: therethrough
to said bore unhampered by said valve whensaid valve
is in the: other-of said upper and lower posmons said
valve being movable between said upper and lower posi--
tions by the 'xpphcatxon of a direct force to'said: mandrel.
18. In ‘combination a landing. nipple: Iavmg 2 bore .
thersthrough for use in a string of: well pipe, and & gas
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lift valve, said landing nipple including: a valve-receiving
pocket having an open upper end and laterally offset
from said bore; a port in said pocket opening to the ex-
terior of said nipple; an elongate locking recess in said
pocket; said valve including a central mandrel; a locking
dog carrier mounted on said mandrel for limiting longi-
tudinal movement thereon; a plurality of elongate lock-
ing dogs swingably suspended from said carrier; a ta-
pered expander section on said ‘mandrel moving the
lower ends of said dogs laterally outwardly to expanded
position on downward movement of said carrier relative
to said mandrel; locking lugs on said dogs protruding out-
wardly therefrom; said locking lugs entering said locking
recess to limit upward movement of said valve in said
pocket when said dogs are moved tec expanded position;
stop means on said valve engageable with said pocket to
limit downward movement of said valve in said pocket;
said valve being movable in said pocket through a limited
distance between the upper position limited by said
locking lugs and the lower position limited by said stop
means on said valve; said valve being removable from
said pocket by upward movement of said carrier and said
dogs relative to said mandrel to release said dogs for
inward lateral movement; said valve having a flow. pas-
sage therethrough with a lateral opening external sealing
means on opposite sides of said lateral opening-of said
valve engaging said pocket; said sealing means confining
any flow through the lateral opening and flow passage of
the port of said pocket to flow through said valve when
said valve is in one of said upper and lower positions
in said nipple; said sealing means being in a position un-
covering said port for flow therethrough unhampered
by said valve when said valve is in the other of said upper
and lower positions; and holding means on said valve and
said pocket engageable to releasably hold said valve in
said upper and lower positions in said pocket.

19. In combination, a landing nipple having ‘a bore
therethrough for use in a string of well pipe, and a gas
lift valve, said landing nipple including: a valve-receiving
pocket having an open upper end and laterally offset
from said bore; a port in said pocket opening to.the
exterior of said nipple; an elongate locking recess in said
pocket; said valve including a central mandrel; a lock-
ing dog carrier mounted on said mandrel for limited
longitudinal movement thereon; a plurality of elongate
locking dogs swingably suspended from said carrier; a
tapered expander section on said mandrel moving the
lower ends of said dogs laterally outwardly to expanded
position on downward movement of said carrier relative
to sald mandrel; locking lugs on said dogs protruding
outwardly therefrom; said locking lugs entering said lock-
ing recess to limit upward movement of said wvalve in
said pocket when said dogs are moved to expanded posi-
tion; stop means on said valve engageable with said
pocket to limit downward movement of said valve in said
pocket; said valve being movable in said pocket through
a limited distance between: the upper position limited by
said tocking lugs and the lower position limited by said
stop means on said valve; said valve being: removable
from said pocket by upward movement of said carrier
and said dogs relative to said mandrel to release said dogs
for inward lateral movement; said valve having a flow
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passage therethrough with a lateral opening; external
sealing means on opposite sides of said lateral opening
of said valve engaging said pocket; said sealing means
confining any flow through the port of said pocket to flow
through the lateral lopening and flow pdssage of “said
valve when said valve is in one of said upper and lower
positions in said nipple; said sealing means being in a
position uncovering said port for flow therethrough un-
hampered by said valve when said valve is in the other
of said upper and lower positions; and holding means on

- said valve and said pocket engageable to releasably hold
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said valve in said upper and lower positions in said
pocket; said holding means including a groove means in
one 1of said valve and pocket and a resilient means on
the other of said wvalve and pocket, said resilient means
being urged into holding engagement in said groove
means; said groove means and said . resilient means in-
cluding. cam means to disengage said resilient means
from said groove means on application of the longitudinal
force to said valve of a certain magnitude.

20. A device of the type described including: a land-
ing nipple connectable in a pipe string and having a flow
passage aligned with the bore of said pipe string; said
landing nipple having means providing a valve-receiving
pocket having = lateral port providing communication
between the exterior of said nipple and said pocket, said
pocket means being laterally ioffset from said flow pas-
sage; -a valve having a flow passage- therethrough with
a lateral opening intermediate. the ends thereof and ex-
ternal sealing means surrounding said lateral opening,
said valve means being insertable in said pocket means,
said valve means having locking and releasable restrain-
ing means thereon; means on -said pocket cooperable
with said locking and restraining means 1of said- valve
receivable in-said pocket for locking said valve in said
pocket while permitting limited movement of said valve
between said first and second positions in said pocket;
said external seal means on said valve being disposed
in engagement with the bore wall of said pocket to con-
nect the lateral opening of the flow passage of said valve
in flow communication with the. lateral port of said
pocket when, said valve is in one of said first.and second
positions, said external seal means on said valve being
in a position permitting flow of fluid through said lateral
port of said pocket means without flowing through the
passage of said valve means when said valve is in the
other of said first and second positions,

References Cited in tﬁe file of this patent
UNITED STATES PATENTS

2,245,006 NIXOD e June 10, 1941
2,373,647 Boynton oo __ Apr. 17, 1945
2,771,957 Weber .. Nov. 27, 1956
2,806,429 Andersonetal. .______.__ Sept. 17, 1957
2,808,781 Garrett ..o Oct. .8, 1957
2,824,525 McGowaty e o Feb. 25, 1958
2,856,008 Spencer . . ____ Oct. 14, 1958
2,924,278 Garrett _._..___________. Feb. 9, 1960
‘ FOREIGN PATENTS
764,561 Great Britain __.._.____ Dec, 28, 1956




