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RELEASABLE FLUID CONTROL APPARATUS FOR
RETRIEVING SUBSURFACE WELL DEVICES
David V. Chenoweth, Houston, Tex., assignor to Baker
Ol Tools, Inc., Los Angeles, Calif., a corporation of

California
Filed July 5, 1963, Ser. No. 292,918
16 Claims, (Cl. 294—86.15)

The present invention relates to subsurface well bore
apparatus, and more particularly to apparatus useful in
retrieving a device from a well bore.

An object of the invention is to provide an improved
apparatus adapted to be coupled to a device and moved
longitudinally in a well bore on a running-in string, the
apparatus being readily releasable from the device with-
out the necessity for rotating the running-in string.

Another object of the invention is to provide apparatus
connectible to a running-in string for lowering and elevat-
ing a device in the well bore, and capable of being re-
leased from the device without the necessity for rotating
the running-in string.

A furtber object of the invention is to provide agparatus
connectible to a roaning-in string and movable into cou-
pling relation to a device in the well bore without the
need for rotating the running-in string, emabling the
device to be shifted longitudinally in the wall bore, the
apparatus being releasable from the device without rota-
tion of the running-in string. In a more limiied sense,
release of the apparatus from the device is effected by fluid
pressure. More specifically, the pressure is imposed on
the the fluid in the well bore externally of the running-in
string.

Yet another object of the invention is to provide appa-
ratus connectible to a tubular running-in string for lower-
ing and elevating a device in the well bore, the apparatus
being releasable hydraulically from the device, in which
fluid in the well bore is allowed to fill the tubular string
readily during lowering of the apparatus and device in
the well bore, and is also allowed to drain readily from
the tubular string during elevation of the apparatus and
device in the well bore.

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

Referring to the drawings:

FIGURE 1 is a longitudinal section through an appa-
ratus embodying the invention disposed in a well casing,
operatively connected to another device and positioned
for lowering the latter in the well casing;

FIG. 2 is an enlarged longitudinal section of the appa-
ratus disclosed in FIG. 1, in condition for elevating the
device in the well casing;

FIG. 3 is a view similar to FIG. 1 illustrating the appa-
ratus partially elevated relative to the device; :

FIG. 4 is a view similar to FIG. 1 illustrating the appa-
ratus uncoupled or released from the device;

FIG. 5 is a cross-section taken along the line 5—5 on
FiG. 2;

FIG. 6 is a fragmentary longitudinal section showing
the movement of the latch portion of the apparatus to
a releasing position with respect to the device.

The apparatus A illustrated in the drawings is a run-
ning-in and retrieving tool adapted to be lowered in &
well casing B, or similar conduit string, disposed in a
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well bore on a tubular string C. It is adapted to be
releasably connected to another device D in the well bore
or casing, such as a retrievable bridge plug of the type
illustrated and described in U.S. Patent No. 2,998,072,

The retrievable bridge plug I includes a tubular body
10 having an upper valve cage 11 secured thereto, there
being a control rod or bar 2 extending into the body for
controlling the setting of the plug, the bar passing through
a valve head 13 adapted to engage the upper end of the
body 10 to close its passage 14 against downward flow of
fluid therethrough, suitable seals 15, 1§ being provided
between the valve head and the bridge plug body and
between the valve head and the control rod or bar to
prevent leakage of fluid therebetween. A helical com-
pression spring 17 surrounds the control rod 12, its upper
end bearing against the valve cage 11, which has slots or
ports 18 therethrough, and its lower end engaging the
valve head 13 to urge the latter downwardly into engage-
ment with the bridge plug body 38. As disclosed in the
drawings, a suitable packing cup 19 is mounted on the
bridge plug body for sealing engagement with the wall of
the well casing B.

As described in the above patent, the control rod or bar
12 is adapted to occupy selected longitudinal positions
within the bridge piug body 18 for the purpose of prevent-
ing anchoring of the bridge plug in the well casing against
upward or downward movement therewithin, and also to
permit such anchoring. The bridge plug D is prevented
from being set in the well casing when the control rod or
bar occupies a downward position within the bridge plug
body 16, and it also prevents the bridge plug from setting
in the well casing when the control rod or bor 12 occupies
an upper position within the body. When the control
rod or bar occupies an intermediate or neutral positicn,
setting of the bridge plug can occur.

The running-in and retrieving apparatus A will either
shift the centrol rod or bar 12 to its lower position in -
ranning the bridge plug D in the well casing, to its upper
position in elevating the bridge plug in the well casing,
or it can occupy a neutral position permitting setting of
the bridge plug. It is also releasable from the bridge
plug and can be elevated with respect thereto. In fact,
it can be removed completely from the well casing, if
desired, leaving the bridge plug D in its set condition
within the casing.

As disclosed, the apparatus A includes an outer tubular
body or housing 20 having a lower body shoe 21 thread-
edly attached thereto, which is adapted to engage the
upper end of the bridge plug body valve cage 11. This
shoe has transverse slots 22 extending through its lower
portion to permit fluid to pass between the intericr and
the exterior of the body or housing. The upper end of
the housing or body 29 is constituted as a sub 23 having
an upper threaded pin 24 adapted to be threadedly secured
to the tubular string C extending to the top of the well
casing, as to a coupling 25. Mounted within the housing
is a mechanically and hydraulically actuatable latch sleeve
26 adapted to engage a coatrol rod body structure 27 for
the purpose of shifting the control rod 12 to its down-
ward position within the plug body 18, with the shoe 21
engaging the upper end of the valve cage 11, and which
is adapted to be coupled to the body structure 27 to
elevate the control rod or bar 12 within the bridge plug
body 10 and to also elevate the bridge plug in the well
casing B. The body structure 27 includes a lower tubular
body section 28 threadedly attached to the upper end of
the control rod or bar 12, disconnection between the lower
body section and control rod being prevented by a suitable
lock or jam nut 29 threaded on the rod and tightened
against the lower end of the body section. The lower
body section 28 projects upwardly within an upper body
section 39, the two parts being threadedly secured to-
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gether, preferably by a left-hand threaded connection 31,
which will permit disconnection between the two sections
under emergency release conditions, as described: herein-
below. Immediately below the upper -body section 30,
the lower body-section has fishing threads or teeth 32, or
the like, formed on its periphery and engageable by a
fishing tool (not shown). ’

The upper body section 3@ has a lower control head
33 thercon possessing an upper tapered shoulder 34 in-
clined in an upward and inward direction, and a lower
tapered shoulder 35 inclined in a downward and inward
direction, The upper section 30 terminates in an upper
tapered guide portion 36 having a central inlet 37 sur-
rounded by a downwardly facing valve seat 38 adapted
to be.engaged by a valve element 39, in the form of a
ball, to close the central inlet against upward passage of
fluid, the ball 39 being movable downwardly away from
its companion seat 38 to permit downward flow of fluid
through the central inlet 37 and around the ball, pass-
ing through a central body structure passage 49 and dis-
charging through lower lateral body ports 41 to the ex-
terior. of the bedy 28. Downward movement of the ball
valve element 39 within the upper body section is limited
by its entigagement with valve stop fingers 42 constituting
the upper end of the lower body section 28.

The latch sleeve 26 is shiftable longitudinally within
the outer housing 20 and along the body structure 27,
being urged in a downward direction by a helical com-
pression spring 43, the upper end of which surrounds a
depending housing skirt 44 and bears against the sub 23,
the lower end of the spring bearing against the-upper end
of the slesve 26, The downward extent of movement of
the sleeve 26 within the housing 28 is limited by engage-
ment of a lower shoulder 45 on the sleeve with an in-
wardly directed stop. shoulder 46 on the housing. ' When
such shoulders are coengaged, a plurality of latch fingers
or feet 47, constituting the lower end of the latch sleeve
26, engage a downwardly tapering holding surface 48 in
the housing, which will urge the fingers 47 inwardly and
dispose them under the lower tapered shoulder 35 of the
control head 33, thereby coupling the housing 20 to the
body structure 27 and the control rod or bar 12 through
the agency of the intervening fingers. ‘These fingers con-
stitute the lower terminal portions of a plurality of lon-
gitudinally extending spring-like latch arms 49, forming
the lower portion of the latch sleeve, the latch arms 49
and fingers 47 resulting from circumferentially spaced,
longitudinal slots 58 cut through the lower portion of the
sleeve and extending- downwardly through the latch fin-
gers 47. - -

The latch fingers 47 have inwardly projecting portions
51 provided with upper surfaces 52 tapering in a down-
ward: direction to engage the companion lower tapered
shoulder 35 on the control head 33, and also outer, lower
surfaces 53 tapering downwardly and inwardly for en-
gagement with the companion holding surface 48 of the
outer body or housing 28. The fingers 47 also have lower
tapered surfaces 54 below the upper surfaces 52, which
incline in a downward and outward direction, for engage-
ment with the upper guide 36 and the uppertapered shoul-
der 34 which will shift or cam the fingers outwardly so
that they can clear the guide and control head and be dis-
posed below the latter, The fingers 47 normally occupy
an inward position with a minimum internal diameter
less than the external diameter of the control head 33,
but they are adapted to be expanded laterally outwardly

within the body or housing 26 to a sufficient extent as to'.

clear the control head.

The latch sleeve 26 is hydraulically actuatable and may
be deemed to be an annular piston member having upper
and lower portions €0, &1 slidable along. the Inner wall
62 of the housing above its. stop shoulder 46,  The inner
surface or wall 63 of the latch sleeve is also slidable along
the upper valve head portion 64 of the control rod body
structure 27. - Slidable fits are provided to avoid the ne-

[

4 .
cessity for using seal rings, or the like, to prevent substan-
tial leaking between the latch sleeve 26 and inner wall
62 of the housing 20, and between the latch sleeve and
the upper body head 64. In effect, the latch sleeve or
annular piston 26 is movable longitudinally within an an-
nular cylinder space R between the inner wall 62 of the
upper - cylindrical portion 65 of the housing and the ex-
terior of the upper head 64 when-the latch sleeve is dis-

- posed over the control rod body structure 27.
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When the latch sleeve 26 is in its upper position wit‘];in
the housing 28, a plurality of side ports 66 extending
through the wall of the latch sleeve below its upper por-
tion 60 is communicable with companion ports 67 extend-
ing through the housing cylinder 65, so. as to permit fluid
passage between the exterior of the housing 26 and the
interior of the sleeve 26, and, therefore, to.the interior
of the tubular string C (FIG. 1). The spring 43, under
some circumstances, can shift the latch sleeve 26 down-
wardly to substantially close the ‘housing ports 67,'as
when the lower sleeve shoulder 45 engages the housing
stop shoulder 46, such as illustrated in FIG. 2. The fluid
in the annulus B surrounding the tubular string C can be
subjected  to pressure, which fluid pressure will pass
through ‘the lower shoe slots 22 to the interior of the
housing 26 and act upwardly on the latch sleeve 26, tend-
ing to shift it upwardly within the housing against the
force of the spring 43, the area over which the fluid pres-
sure is acting in an upward direction over the latch sleeve
or annular piston 61 being the annular area R between
the periphery of the upper bedy head 64 and the inner
wall 62 of the cylinder portion 65 of the. housing.

In the use of the apparatus A, it can be coupled to the
bridge plug device D and this combination lowered in

- the ‘well casing ‘B -on the tubular string' C. Since the
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bridge plug D resists downward movement -through the
casing and must be forced therewithin, a downwardly
facing tapered shoulder 7@ on.the sleeve above the latch
arms 49 engages the upper tapered shoulder 34 of the
body . structure 27 and urges the control rod 12 down-
wardly within the bridge plug body, which will' prevent
the bridge plug from setting; as described in U.S. Patent
2,998,072 (FIG. .1). At this time, the shoe 21 of the
outer housing engages the upper end of the valve cage 11,
the latch sleeve compressing the spring 43 and placing the
sleeve ports 66 in communication with the housing ports
67. As the apparatus A and bridge plug device D are
lowered through the fiuid in the well casing, such fluid
can .pass through the ports 67, 66 -to the interior of the
sleeve 26, flowing. upwardly through the housing sub 23
into the tubular string C. Any fluid tending to pass up-
wardly through the shoe slots 22. to:the interior of the
housing and through the body ports 41 into the central
passage 40. and up.through the central inlet 37 into the
tubular string is prevented from doing so by the upward
engagement of the valve element’ 39 with its companion
valve seat 38.. v

After the bridge plug has been lowered to its desired
setting point in the well casing, the running-in and re-
trieving apparatus A is releasable from the bridge plug.
Such releasing action occurs as:a result: of applying pres-
sure .to -the fluid in the tubing-casing annulus E, which
fluid pressure will pass through the lower slots 22 and act
upwardly over the area R of the latch sleeve 26, the valve
element 39 engaging its seat 38 to close the passage 40.
The tubular string C and housing 26 are elevated slowly,
the fluid pressure acting upwardly on the latch sleeve or
apnular piston member. 61, shifting the. sleeve. upwardly
within the housing, or maintaining it in an upper position
with the latch fingers or feet 47 elevated above the hold-
ing surface 48 on the housing, such as disclosed in FIG.
3. Elevation of the housing 20 continues. with pressure
gipplied to the tubing-casing annulus E, the sleeve 26 mov-
ing upwardly with the housing and its fingers 47 engaging
the lower tapered shoulder 35 of the body head 33 and
being cammed outwardly thereby until the fingers ride
past the head, such as disclosed in FIG: 6, whereupon the
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fingers can inherently spring laterally inwardly to their
initial retracted position.

The apparatus A has now been released from the bridge
plug device D and can be elevated in the well casing.
When the latch sleeve rides off the upper body head 27,
the fluid in the tubing-casing annulus E can then pass
through the valve sleeve 26 and act on the upper side of
the latter, so that there is no pressure differential acting
on the sleeve, the spring 43 re-expanding and shifting the
sleeve to a downward position in which the fingers 47
engage the holding surface 48 and are shifted inwardly,
the downward travel of the latch sleeve being limited by
engagement of its shoulder 45 with the stop shoulder 46
of the housing, the parts then being in the position illus-
trated in FIG. 4.

In the event it is desired to retrieve the bridge plug
device from the well casing, or to elevate it within the well
casing, the apparatus A is lowered on the tubular string
C in the well casing B, the housing shoe 21 and the main
portion of the housing passing downwardly over the body
structure 27, the lower inner tapered surfaces 54 of the
fingers 47 engaging the upper tapered shoulder 34 of the
body head, the sleeve momentarily being held stationary,
and the housing shifting downwardly so as to elevate the
fingers relatively above the holding surface 48, the up-
ward movement of the sleeve within the housing further
compressing the upper spring 43. The fingers 47 are then
disposed -in the enlarged diameter portion of the housing
and can be expanded outwardly by the upper tapered head
shoulder 34 and will ride past the head 33, the spring re-
expanding and shifting the latch sleeve 26 downwardly in
the housing to place the finger surfaces 53 into engage-
ment with the holding surface 48 and the fingers in their
retracted position below the control head 33.

The tubular string C and housing 2% can now be moved
upwardly, the latch sleeve 26 moving upwardly therewith
until the upper, inner tapered surfaces 52 of the fingers
engage the lower tapered shoulder 35 of the control héad
(FIG. 2). However, such control head surface cannot
cam the fingers outwardly because of the fact that the re-
taining surface 43 of the housing engages the fingers and
precludes their outward expansion. Accordingly, upward
movement of the tubular string C and housing 29 will be
transmitted through the fingers 47 to the control head 33
and through the body structure 27 to the control rod or
bar 12, the latter being shifted upwardly within the bridge
plug body 18 to a position that will prevent setting of
the plug D in the well casing, the entire bridge plug being
elevated in the well casing to another setting location, or,
if desired, for removal to the top of the well bore. Dur-
ing such elevating movement, the housing ports 67 may
be closed, such as illustrated in FIG. 2, but the fluid in
the tubular string C can still drain therefrom since the
ball valve element 3% will move downwardly away from
the valve seat 38, the liquid draining through the central
inlet 37 and around the ball valve element into the cen-
tral body passage 49, discharging through the body ports
41 to the interior of the housing 28, and then dropping out
of the lower end of the housing into the well casing B.

With the apparatus A in its coupled condition to the
well device D, the latter can not only be elevated in the
well casing to a new location, but it can be lowered in
the well casing to a different location, merely by shifting
the tubular string C downwardly, which will place the
parts in the position illustrated in FIG. 1, the control rod
or bar 12 being shifted downwardly in the bridge plug
body 16 to prevent setting of the bridge plug in the well
casing. If at any time the apparatus is to be released from
the bridge plug, it is merely necessary to move the tubu-
lar string C downwardly to a slight extent, which will
correspondingly shift the housing 26 downwardly to in-
sure that the holding surface 48 is disposed below the
fingers 47. The fluid in the tubing-casing annulus E can
then be subjected to pressure, the fluid pressure acting
upwardly on the latch sleeve 28, since the ball valve ele-
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ment 39 will engage its seat 38 to prevent passage of the
fluid through the body structure 27 to the interior of the
tubular string C, and will tend to retain the latch sleeve
in its upward position within the housing while the appa-
ratus is being elevated relative to the comtrol rod or
bar 12 of the bridge plug device D and its body structure
27. The fingers will remain above the holding surface
48 while moving past the control head 33, the lower
tapered surface 35 of the latter expanding the fingers 47
cutwardly within the housing, the fingers riding upwardly
past the head to a position thereabove, whereupon they
spring inwardly. When the latch sleeve 26 moves out of
sealing relation to the periphery of the valve body 64, the
pressure in the tubing-casing annulus E will drop, inas-
much as the fluid can then flow upwardly through the
housing 29 and through the sleeve 26 into the tubular
string C, thereby advising the operator that the appa-
ratus A has been released from the bridge plug device D.

With the apparatus described, it is evident that it is
capable of lowering another device in the well bore, or
of retrieving the device from the well bore. It is capable
of being released from the device, whenever desired,
simply by the application of pressure to the fluid in the
tubing-casing annulus E. Retrieving can occur without
the necessity for rotating the tubular string C. All that
need be done is to elevate the tubular string while apply-
ing pressure to the fluid in the tubing-casing annulus,
which will hold the latch sleeve 26 upwardly in the hous-
ing to space its laich fingers 47 above the holding surface
4% and allow the fingers to expand outwardly in moving
past the control head 33. Downward movement of the
apparatus A and its coupling to the lower device or tool
D can occur without the necessity for rotating the tubu-
lar string, since the latch fingers will merely snap over the
control head 33. The coupling of the apparatus to the
device, so that the latter can be elevated in the well casing,
occurs merely as a result of moving the tubular string C
and housing 26 upwardly without application of pressure
to the tubing-casing annulus E, the holding surface 48
retaining the fingers 47 under the lower tapered shoulder
35 of the control head. During lowering of the appa-
ratus in the well casing, the fluid can readily enter the
ports 67, 66 and automatically fill the tubular string C.
Similarly, during elevation of the apparatus in the well
casing, the ball valve element 39 moves dowawardly away
from its seat 38 to allow the fluid in the tubular string C
to drain through the control rod bedy structure 27 into
the well casing B below the apparatus A.

I claim:

1. In combination: a device adapted to be disposed in
a well bore and having a downwardly facing shoulder; a
member adapted to be connected to a running-in string .
for movement in the well bore and to be disposed over
the device; latch means carried by and movable longi-
tudinaily of said member and movable inherently inward-
1y to a position under said shoulder to be engaged there-
with; said member having shifting means engaging said
latch means when said latch means moves in one direc-
tion longitudinally of said member to hold said latch
means laterally inwardly under said shoulder and in cou-
pling relation to the device; and fluid operated means re-
sponsive to the pressure of the fluid in the well bore ex-
ternally of said member for moving said latch means in
the opposite direction longitudinally of said member away
from said shifting means to allow said latch means to be
shifted by said shoulder laterally outwardly to uncoupled
relation from the device.

2. In combination: a device adapted to be disposed in
a well bore and having a downwardly facing shoulder; a
member adapted to be connected to a running-in string
for movement in the well bore and to be disposed over
the device; a latch sleeve slidable longitudinally in said
member and having laterally movable latch elements mov-
able inherently inwardly to a position under said shoulder
to be engaged therewith; said member having a surface
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thereon for engaging and holding said elements laterally
inwardly under said shoulder in coupling relation to the
device upon longitudinal movement of said latch sleeve in
one direction in said member; said sleeve having fiuid
pressure operated means responsive to the pressure of the
fluid in the well bore externally of said member for mov-
ing said sleeve in the opposite longitudinal direction in
said member away from said surface to prevent engage-
ment of said elements by said surface and permit said ele-
ments to be shifted by said shoulder laterally outwardly
to uncoupled relation with respect to-the device.

3. In apparatus for retrieving a ‘device from a well
bore: a member adapted to be connected to a tubular
running-in string for movement in the well bore and to
be disposed over the device; a latch sleeve slidable longi-
tudinally in said member and having laterally movable
latch elements adapted to be coupled to the device; said
member having means thereon for shifting said elements
laterally inwardly toward a position to be coupled to the
device upon longitudinal movement of said sleeve in one
direction in said member; means for moving said sleeve in
the opposite longitudinal direction in said member to allow
said elements to shift laterally outwardly of the device to
a position uncoupled from the device; said sleeve being
engageable with the device to shift the device downwardly
in the well bore in response to downward movement of
the tubular running-in string; said sleeve and member hav-
ing communicating fluid passage means allowing fiuid to
flow from the exterior of said member to the interior
of said sleeve and into the tubular running-in string dur-
ing lowering of the apparatus in the well bore.

4. In combination: a device adapted to be disposed in
a well bore and having a downwardly facing shoulder; a
member adapted to be connected to a running-in string
for movement in the well bore and to be disposed over
the device; a latch sleeve slidable longitudinally in- said
member : and having laterally ‘movable latch elements
movable inherently inwardly to a position under .said
shoulder to be engaged therewith; said member having a
surface thereon for engaging and holding said elements
laterally inwardly under said shoulder in a position to be
coupled to the device upon downward movement of said
latch sleeve in said member; said sleeve having fluid pres-
sure operated means responsive to the pressure of the
fluid in the well bore externally of said member for mov-
ing said sleeve upwardly in said member away. from said
surface to prevent engagement of said elements by said
surface and permit said elements to be shifted by said
shoulder laterally outwardly to.a position uncoupled from
the device.

5. In apparatus for retrieving a device from a well bore:
a member adapted to be connected .to a tubular running-
in string for movement in-the well bore and to be dis-
posed over. the device; a latch sleeve slidable longitudi-
nally in said member and having laterally movable latch
clements adapted to be coupled to the device; said mem-

ber having a surface thereon for emgaging and shifting

said elements laterally inwardly toward a position to be
coupled-to the device upon downward movement of said
latch sleeve in said member;.said sleeve having fluid pres-
sure operated means responsive to.the. pressure of the
fluid in the well bore externally of said member for mov-
ing said sleeve upwardly in said member to prevent en-
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gagement  of ‘said elements by said surface and permit. -

lateral outward shifting of said elements to a position un-
coupled from the device; said sleeve being engageable
with the device and occupying an upper position in said
member to shift the device downwardly in the well bore
in response to downward movement of the tubular run-
ning-in string; said sleeve and member having communi-
cating poris when said sleeve is in said upper position

70

through which fluid can flow from the exterior of said -

member to the interior-of said sleeve and into the tubular
string during lowering of the apparatus in the well bore..
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6. In apparatus for retrieving a device from a well bore:
a member adapted to be connected to a running-in string
for movement in the well bore and to be disposed over the
device; a latch sleeve slidable longitudinally in said mem-
ber and having laterally movable latch elements adapted
to be coupled to the device; said member having a sur-
face thereon for engaging and shifting said elements later-
ally inwardly toward a position to be coupled to the de-
vice upon downward movement of said latch sleeve in said
meniber; spring means engaging said sleeve for shifting
said sleeve downwardly in said member; said sleeve hav-
ing fluid pressure operated means responsive to the pres-
sure of the fluid in-the well bore externally of said mem-
ber for -moving said sleeve upwardly in said member
against the force of said spring means to prevent engage-
ment of said elements by said surface and permit longi-
tudinal outward shifting of said elements to a position
uncoupled from the device; said sleeve having means
thereon engageable with the device to move the device
downwardly in the well bore upon downward movement
of the running-in string and the member in the well bore.

7. In combination: a device adapted to be disposed in
a well bore; a member adadpted to be-connected to a
running-in string to be lowered in ‘the well bore and to
be disposed over: the device to provide an: annular cylin-
der space therewith; a latch sleeve in said cylinder space
carried by said member and slidable longitudinally along
said member and device, said sleeve having laterally mov-
able elements adapted to be coupled to said device; said
member having a surface thereon for. engaging and: shift-
ing said .elements laterally inwardly to coupled relation
to said device upon longitudinal movement of said sleeve
in oné direction in said member;.said sleeve -having fluid
pressure operated means responsive to fluid pressure in said
annular cylinder space for moving said sleeve longitudi-
nally in the opposite direction in said member.to prevent
engagement of said elements by said surface and to per-
mit lateral outward shifting of -said elements to a posi-
tion uncoupled from said device.

8. In combination: a device adapted to be disposed in
a well bore; a-member adapted to be: connected to a
running-in string to be lowered .in the well bore and to
be disposed over the device to provide an annular cylinder
space therewith; a latch sleeve in-said cylinder space car-
ried -by said member and slidable longitudinally along
said member and device, said sleeve having laterally mov-
able elements adapted to be coupled to said device; said
member having a surface thereon for engaging and shift-
ing said. elements laterally inwardly to coupled. relation
to said device upon longitudinal movement of said sleeve
in one direction in said member; said sleeve having fluid
pressure operated means responsive to the pressure of the
finid in the well bore externally of said member and in
said. annular cylinder space for moving said sleeve in
the opposite longitudinal  direction in said member to
prevent engagement of said elements by said surface and

- permit lateral outward shifting of said elements to a

position ‘uncoupled from said device:

9. In combination: a device adapted to be disposed in
a well bore; a member adapted to be connected to a
running-in string to -be lowered in the well bore and to
be disposed over the device to provide an annular cylin-
der space therewith; a latch sleeve. in said -cylinder space
carried by said member -and slidable longitudinally along
said member and device, said sleeve having lateralty mov-
able elements adapted to be coupled to said-device; said
member having a surface thereon for engaging: and shift-
ing said elements laterally inwardly to coupled relation
to said device upon downward movement of said sleeve
in said member; said sleeve having fluid pressure oper-
ated meéans responsive to the pressure of the fiuid in the
well bore externally of-said member and in.said annular
cylinder space for moving said sleeve upwardly in said
miember to prevent engagement of said elements by said
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surface and permit lateral outward shifting of said ele-
ments to a position uncoupled from said. device.

19. In combination: a device adapted to be disposed in
a well bore; a member adapted to be conmected to a
tubular running-in string to be lowered in the well bore
and to be disposed over the device to provide an annular
cylinder space therewith; a latch sleeve in said cylinder
space carried by said member and slidable longitudinally
along said member and device, said sleeve having later-
ally movable elements adapted to be coupled to said de-
vice; said member having a surface thereon for engaging
and shifting said elements laterally inwardly to coupled
relation to said device upon longitudinal movement of said
sleeve in one direction in said member; said sleeve hav-
ing fluid pressure operated means responsive to the pres-
sure of the fluid in well bore externally of said member for

meving said sleeve in the opposite longitudinal direction in

said member to prevent engagement of said elements by
said surface and permit lateral outward shifting of said
elements to a position uncoupled from said device; said
sleeve being engageable with the device and occupying an
upper position in said member to shift the device down-
wardly in the well bore in response to downward move-
ment of the tubular running-in string; said sleeve and
member having communicating ports when said sleeve is
in said upper position through which fluid can flow from
the exterior of said member-to the interior of said sleeve
and into the tubular string during lowering of the ap-
paratus in the well bore.

11. In combination: a device adapted to be disposed in
a well bore and baving a passage therein in its upper
portion; a member adapted to be connected to a tubular
running-in string to be lowered in the well bore and to
be disposed over said upper portion of said device; latch
means carried by and movable longitudinally of said
member and adapted to be coupled to said upper por-
tion of said device; said member having shifting means
engaging said latch means when said latch means moves
in one direction longitudinally of said member to shift
said latch means laterally inwardly toward coupled rela-
tion to said device; means for moving said latch means
longitudinally of said member in the opposite direction
to allow said latch means to shift laterally outwardly
from coupled relation to said device; and valve means in
said upper portion of said device controlling the flow of
fluid through said passage.

12. In combination: a device adapted to be disposed in
a well bore and having a passage therein in its upper por-
tion; a member adapted to be connected to a tubular run-

ning-in string to be lowered in the well bore and to be °

disposed over said uppper portion of said device; latch
means carried by and movable longitudinally of said mem-
ber and adapted to be coupled to said upper portion of
said device; said member having shifting means engaging
said latch means when said latch means moves in one
direction longitudinally of said member to shift said latch
means laterally inwardly toward coupled relation to said
device; fluid pressure means responsive to the pressure of
the fluid in the well bore externally of said member for
moving said latch means longitudinally of said member in
the opposite direction to allow said latch means to shift
Iaterally outwardly from coupled relation to said device;
and valve means in said upper portion of said body shifted
to closed position by said external fluid pressure and
adapted to open to allow fluid to pass downwardly from
the tubular string through said passage.

13. In combination: a device adapted to be disposed in
a well bore and having a passage therein in its upper por-
ion; a member adapted to be connected to a tubular
running-in string to be lowered in the well bore and to
be disposed over the device to provide an annular cylinder
space therewith; a latch sleeve in said cylinder space car-
ried by said member and slidable longitudinally along
said member and upper portion of said device, said sleeve

5

10

20

25

30

10

having laterally movable elements adapted to be coupled
to said upper portion of said device; said member having
a surface thereon for engaging and shifting said elements
laterally inwardly to coupled relation to said device upon
longitudinal movement of said sleeve in one direction in
said member; said sleeve having fluid pressure operated
means responsive to the pressure of the fluid in the well
bore externally of said member for moving said sleeve
in the opposite longitudinal direction in said cylinder space
and along said device and member to prevent engagement
of said elements by said surface and to permit Iateral out-
ward shifting of said elements to a position uncoupled
from the upper portion of said device; and valve means
in said upper portion of said device shifted to closed
position by said external fluid pressure and adapted to
open to allow fluid to pass downwardly from the tubular
string through said passage.

14. In combination: a device adapted to be disposed in
a well bore and having a passage therein in its upper
portion; a member adapted to be connected to a tubular
running-in string to be lowered in the well bore and to
be disposed over the device to provide an annular cylinder
space therewith; a latch sleeve in said cylinder space car-
ried by said member and slidable longitudinally along
said member and upper portion of said device, said sleeve
having laterally movable elements adapted to be coupled
to said upper portion of said device; said member having
a surface thereon for engaging and shifting said elements
laterally inwardly to coupled relation to said device upon
longitudinal movement of said sleeve in one direction
in said member; said sleeve having fluid pressure oper-

~ ated means responsive to the pressure of the fluid in the
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well bore externally of said member for moving said
sleeve in the opposite longitudinal direction in said cylin-
der space and along said device and member to prevent
engagement of said elements by said surface and to per-
mit lateral outward shifting of said elements to a posi-
tion uncoupled from the upper portion of said device;
valve means in said upper portion of said device shifted
to closed position by said external fluid pressure and
adapted to open to allow fluid to pass downwardly from
the tubular string through said passage; said sleeve being
engageable with said upper portion of said device and
occupying an upper position in said member to shift said
device downwardly in the well bore in response to down-
ward movement of the tubular running-in string; said
sleeve and member having communicating ports when
said sleeve is in said upper position through which fluid
can flow from the exterior of said member to the interior
of said sleeve and into the tubular string during lowering
of the apparatus in the well bore.

15. In combination: a device adapted to be disposed in
a well bore and having a passage therein in its upper
portion; a member adapted to be connected to a tubu-
lar running-in string to be lowered in the well bore and
to be disposed over said upper portion of said device to
provide an annular cylinder space therewith; a latch sleeve
in said cylinder space carried by said member and slid-
able longitudinally along said member and device, said
sleeve having laterally movable elements adapted to be
coupled to said device; said member having a surface
thereon for engaging and shifting said elements laterally
inwardly to coupled relation to said device upon down-
ward movement of said sleeve in said member; said
sleeve having fluid pressure operated means responsive to
the pressure of the fluid in the well bore externally of said
member for moving said sleeve upwardly in said member
to prevent engagement of said elements by said surface
and permit lateral outward shifting of said elements to a
position uncoupled from the upper portion of said de-
vice; valve means in said upper portion of said device
shiftable upwardly to closed pesition by said external
finid pressure and shiftable downwardly to open posi-
tion to allow fluid to pass downwardly from the tubular
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string through said passage; said sleeve being engageable
with said device and occupying an upper position in said
member. to shift said device downwardly in the well

bore in response to downward movement of the tubular

running-in string; said sleeve and member having com-
municating ports when said sleeve is in said upper posi-
tion through which fluid can flow from the exterior of said
member to the interior of said sleeve and into the tubular
string’ during lowering of the apparatus in the well
bore.

16. In combination: a device adapted to be disposed in
a well bore and having a passage therein in its upper
portion; a member adapted to. be connected to a tubular
running-in string to be lowered in the well bore and to
be disposed over said upper portion of said device to
provide an annular cylinder space therewith; a latch sleeve

in said cylinder space carried by said member and slid--

able longitudinally along said. member and device, said
sleeve having laterally movable elements adapted to be
coupled to said device; said member having a surface
‘thereon for engaging and shifting said elements laterally
inwardly to coupled relation to said device upon down-
ward movement of said sleeve in said member; spring

means engaging said sleeve for shifting said sleeve down-'

wardly in said member; said sleeve having fluid pressure
operated means responsive to the pressure of the: fluid
in the well bore externally of said member for moving
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said sleeve upwardly in said member against the force
of said spring means to prevent engagement of said ele-
ments by said surface and permit lateral outward shiit-
ing of said elements to a position uncoupled from the
upper portion of said device; valve means in said upper
portion of said device shiftable upwardly to closed posi-
tion by said external-fluid pressure and shiftable down-
wardly to-open position to allow fluid to pass down-
wardly from the tubular string through said passage; said
sleeve being engageable with said device and occupying
an upper position in said member to ‘shift said device
downwardly in the well bore in response to- downward
movement of the tubular running-in string; said sleeve
and member having communicating ports when said sleeve
is in said upper position through which fiuid can flow
from the exterior of said member to the interior of said
sleeve and into.the tubular string during lowering of the
apparatus in the well bore.

References Cited by the Examiner

UNITED STATES PATENTS

9/31 Vance
9/57 Comrad.

FOREIGN PATENTS -
126,731 12/01 Germany.

1,823,340
2,806,538

294—86.15
166—125



