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The present invention relates to subsurface well bore
apparatus, and more particularly to apparatus adapted to
be moved in a well conduit, such as a well casing or
liner string, to perform certain functions therewithin.

An cobject of the invention is to provide apparatus
embodying a self-contained device for shifting a valve in
a particular direction in a conduit string dispossd in a
well bore and for automatically releasing itself from the
valve to permit the device to continue moving through
the conduit string in the same particular direction.

Another object of the invention is to provide appara-
tus embodying a self-contained device for shifting a valve
in opposite directions in a conduit string between opened
and closed conditions and for automatically releasing
itself from the valve so that the device can continue to
move within the conduit string in ths same directions
as when shifting the valve.

A further object of the invention is to provide appa-
ratus embodying a self-contained device adapted to be
latched or coupled to a member in a well conduit when
moved in one direciion in the conduit and for auto-
matically releasing itself from the well conduit member
to permit its continued movement through the well con-
duit in such cone direction,

An additional object of the invention is to provide

apparatus embodying a self-contained device adapted to

be -latched or coupled to a member in a well conduit
when moved in opposite directions in the conduit and for
automatically releasing itself from the conduit member
to permit its continued movement through the well con-
duit in both of such opposite directions.

Still another object of the invention is to provide
apparatus of the above-described character which is capa-
ble of giving a positive indication to the operator at the
top of the well bore of its operations therewithin.

This invention possesses may other advantages, and
has other objects which may be made more clearly ap-
parent from a consideration of a form in which it may
be embodied. This form is shown in the drawings ac-
companying 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 claJms

Referring to the drawings:

FIGURE 1 is a longitudinal section through an ap-
paratus embodying the invention, with its parts in one
operative position;

FIG. 2 is a quarter longitudinal section, on an en-
larged scale, of the apparatus illustrated in FIG. 1, with
its parts.in another relative position;

FIG. 3 is a view similar to FIG. 2 illustrating the

apparatus with its parts in still another relative position;

FiG. 4 is a view similar to FIG. 2 illustrating the
apparatus with its parts in their relative position for
operating in a reverse manner to that jliustrated in FIG. 1;

FIG. 5 is a view similar to FIG. 4 of parts of the appa-
ratus in another relative position;

FIG. 6 is an enlarged cross-section taken along the
line 6—6 on FIG. 1;
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FIG. 7 is an enlarged cross-section taken along the
line 7—7 on FIG. 1.

The apparatus illustrated in the drawings includes a
valve device A io be shifted between opened and closed
conditions, the valve device being incorporated within
a tobular string B adapted to be disposed in a well
bore. The tubular string may be a casing or liner string,
its valve device including an outer tubular body member
10 having one or more side ports 11 therein through
which fluid can flow between the interior and exterior of
the tubular string. The upper end of the tubular mem-
ber may be constituted as a threaded pin 112 adapted to
be threadedly secured to a collar 13, which, in turn,
is threaded onto an upper conduit string section 14.. The
lower end of the tubular member may be constituted as
a threaded box 15 threadedly connected to the upper
end of a lower section 16 of the tubular string.

The ported region of the tubular member 16 has an
internal diameter substantially greater than the normal
internal diameter of the sections 14, 16 of the tubular
string. .~ As shown, the ported region of the tubular mem-
ber is defined by an upper stop shoulder 17 formed
therein, there being an upwardly tapering surface 18
in the tubular member adjacent to this stop shoulder.
The upper end of the lower tubular section 16 forms
a lower stop shoulder 19, there also being a downwardly
tapering shoulder 28 adjacent to the lower stop shoulder.

Passage of fluid through the side ports is controlled
by a shiftable slesve valve 21, which is adapted to be
disposed across the ports 11 in engagement with the
upper stop shoulder 17, to close the laiter, as shown in
FIG. 1. Upper and lower side seal rings 22, 23 are
carried by the sleeve valve 21 for sealing against the
inner wall 24 of the tubular member on opposite sides
of the ports to prevent valve leakage. The sleeve valve
member 21 is releasably retained in its port closing posi-
ion by a releasable detent device, such as one or more
ball latching detent elements 25, each carried in a pocket
26 in the lower portion of the valve sleeve and adapted
to be received in an upper intermal groove 27 in the
tubular member. The lower portion 28 of the sleeve
21 carrying each ball detent member is separated from
the main portion of the sleeve valve by a slot 29 so that
such lower sleeve portion is yieldable in an inward
direction to allow the ball detent membeér 25 to be
cammed out of the groove. The upper groove 27 has
tapered side walls 3§ engaged by each ball detent element
to urge the latter inwardly when a sufficient downward
force is imposed on the sleeve valve 21.

When the sleeve valve 21 is shifted downwardly to

" a position opening the ports 11, such as disclosed in
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FIGS. 2 and 3, the ball detent elements 25 snap into
a lower releasable retaining groove 31 to hold the sleeve
valve 21 in such lower position, this lower groove also.
having tapered side walls 32 for camming the ball detent
elements  inwardly out of the groove when sufficient
longitudinal force is imposed on' the-sleeve valve.

When the sleeve valve 21 cccupies its upper port closing
position, its upper end extends inwardly of the upper stop
shoulder 17, defining a circumferential groove 33 with the
upper tapered shoulder 18 of the tubular member. Simi-
larly, when the sleeve valve 21 occupies its lower position,
its lower end extends-inwardly of the lower shoulder 19
and defines a lower circumferential recess or groove 34
with the lower tapered shoulder 29.

v'»I‘he valve sleeve 21 is shifted between its open and.
closed positions by a shifting apparatus C which becomes
coupled to the valve sleeve and which then becomes auto-
matically coupled therefrom after it has been shifted to:
another position. The shifting apparatus can shift the
valve sleeve from an upper position to a lower position,
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automatically releasing itself from the valve sleeve to pet-
mit it to move downwardly in the conduit string B, if de-
sired, below the position of the valve sleeve. Similarly,
it is shiftable upwardly into coupling relation to the valve
sleeve to shift the latter from a lower position to an up-
per position, then becoming automatically released from
the valve sleeve for continued upward movement through
the valve sleeve and in the conduit string.

As disclosed, the shifiing apparatus C includes a tubu-
Iar mandrel or bedy 40 made of several: sections. - As
shown,: a first section 41 is piloted within a second sec-
tion 42, the inner section 41 having an upper threaded pin
43 threadedly secured to the second body section 42 and
also having a transverse shoulder 44 engaging the lower
end of the second section, The two body sections 41, 42
actually function as one, the body or:mandrel 44 being
made in the two sections for convenience of manufacture
and assembly of the apparatus. The second or vpper body
or mandrel section 42 has an upper threaded box 45 for
threaded attachment to the lower end of a section 46 of a
tubing string D which may extend through the well bore
to the top thereof. The first or lower body section 41 of
the mandrel- may- have ‘a threaded box 47 adapted to
threadedly receive a companion member (not shown)
therebelow, such as a tubing string or a suitable tool dlS-
posed in the tubular string B.

The outer body section 42 has a plurality of circumfer-
entially spaced longitudinal slots 48 extending completely
through its wall and forming with the inner section longi-
tudinal grooves 49. An elongate latch member 58 is dis-
posed in each body groove, each latch member extending
outwardly through a longitudinal slot 51 in a carrier sleeve
52 slidably mounted on the exterior of the outer body sec-
tion 42. Each latch member has longitudinally spaced
and oppositely arranged upper and lower dogs or lugs 53,
54 adapted to project outwardly of its companion sleeve
slot 51, being urged outwardly by longitudinally spaced
helical compression springs 55, -each being réceived within
a companion socket 56 in the latch opposite a dog 53, 54,
with its inner énd bearing upon and slidable against the
base of the groove 49 prov1ded by the periphery .of the
inner body section 41.

Each latch has'its upper dou 53 facing downwardly and
adapted to engage the upper end of the valve sleeve 21
for the purpose of shifting it downwardly along the outer
tubular member 10, its lower dog 54 facing upwardly and
adapted to engage the lower end of the valve sleeve to
shift the latter upwardly along the tubular member.  The
upper outer corner 57 of each upper dog is tapered in an
upward .and inward direction; whereas, the lower outer
corner ‘58 of the lower dog 54 is tapered in a downward
and inward direction. The longitudinal extent of the upper
dog 53 is substantially the same or slightly less than the
upper circumferential recess 33 between the upper end of
the valve sleeve 21 and the upper tapered shoulder 18
when' the valve sleeve is in ifs uppermost position,: the
longitudinal extent of the lower dog 54 being substantially
the same as but no greater than the distance between the
lower end of the valve sleeve and the lower tapered
shoulder 20 when the valve sleeve 21 is in its-lowermost
position, With this relationship of parts, the upper dog
53 can be shifted laterally outwardly into the recess 33,
as shown in FIG. 1, and into coupling engagement with
the upper end of the valve sleeve 21.  The lower dog 54
can be shifted laterally outwardly into the lower circum-

ferential recess 34 and in engagement with the lower end

of the valve sleeve,

Each longitudinal slot 51 in the latch carrier sleeve 52
has a length only slightly exceeding the longitudinal dis-
stance -between the upper end of the upper dog 53 and the
lower end of the lower dog 54. Each dog has upwardly
and downwardly extending tangs or fingers 69, 61 project-
ing from the upper and lower dogs 53, 54, respectively,
and within the latch sleeve 52, these fingers being adapted
to engage the inner wall 62 of the latch sleeve to limit
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the extent of outward shifting of each latch dog under the
influence of its spring 55.° The fingers or tanks 60, 61
have another purpose, and that is to be engaged by latch
releasing members when a particular set of dogs is to be
released from the valve sleeve 21.

As shown, the inner and major portion of each latch 50
and its upper. and lower tangs or fingers 60, 61 are dis-
posed in a longitudinal body groove 49. The longitudinal
extent of each groove 49 is substantially greater than the
overall length of a latch. The upper end of each groove
49 is defined by a retracting cam surface 65 inclined in an
upward and inward direction and adapted to engage the
upper tang or finger 60. The lower end of each groove is
defined by a lower latch retracting cam surface 66 in-,
clined or tapering in a downward and inward direction.
When the upper cam surface 65 engages the upper tang
69 and moves downwardly therealong, it will shift the up-
per dog 53 inwardly.. When the lower cam surface 66 en-
gages the lower tang or finger 61 and moves upwardly
therealong, it will shift the lower latch finger or dog 54
inwardly, as described hereinbelow. -

" The latch carrier sleeve 52 and the latches 50 projecting
through its slots 51 are movable relatively longitudinally.
of the body 40 of the apparatus within limits, as deter-
mined by engagement of the upper end of the sleeve 52
with an upper shoulder 67 at the upper portion of the
body 40, and by engagement of the lower end 68 of the
sleeve with the lower shoulder.44 of the mandrel or body.
The latch sleeve 52 is releasably.held in either its upper
or lower positions- by a releasable holding device. "As
shown, the lower portion of the carrier sleeve 52 is pro- -
vided with a plurality of circumferentially spaced longi-
tudinally extending slots 69 providing longitudinal arms
76 that have intermediate inwardly projecting cam fingers
or dogs 71 which are adapted to be received in either an
upper circumferential body groove 72 or a lower circum- -
ferential body groove 73. Each body groove has tapered
outwardly diverging side walls' 74 adapted to coact with
companion tapered side walls 73 on the cam fingers or
lugs 71, such that the exertion of a sufficient longitudinal

- force between the side 74 of a groove 72 or 73 and the
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companion side of the cam fingers 71 will cam the fingers
71 outwardly of the groove and effect release between the
body 48 and the carrier sleeve 52.  When the cam fingers
come opposite the same groove 72 or 73 or the other
groove 73 or 72, the spring-arms 70 inherently snap the
fingers into such groove, automatically relatching or Te-
connecting the carrier sleeve 52 to the body 40.

When the carrier sleeve 52 and the latches 56 are in a

‘downward position along the body 48, such-as disclosed

in FIG. 1, the springs 55 can shift the lugs 53, 54 out-
wardly of the sleeve 52, the upper retracting cam surface
65 being a substantial distance above the upper tangs or
fingers 60.. The upper springs 55 can shift the upper lugs
or dogs 53 outwardly to an extent sufficient for its re-
ception within the upper recess 33 and in a position to
be coupled to the upper end of the sleeve valve 21, When
the carrier sleeve 52 and latches 59 are in an upper posi-
tion along the body or mandrel 48, the lower retracting
surface 66 is spaced below the lower tangs or fingers 61
by a substantial extent, the lower springs 55 being cap-

‘able of shifting the lower lugs or dogs 54 outwardly into

the lower recess 34, where the lower dogs 54 can become
coupled to the lower end of the valve sleeve 21.

When the carrier sleeve 52 is releasably latched to the
body or mandrel by reception of its cam fingers in a cir-
cumferential body groove 72 or 73, the carrier sleeve 52,
mandrel 40 and the latches 50 move longitudinally as a
unit. When sufficient resistance is encountered, as by in-
ability to shift the valve sleeve 21 longitudinally to any
further extent, the exertion of sufficient longitudinal force
on the body or mandrel 40, by appropriate manipulation
of the tubing string D, will cause the bedy 40 to cam the
fingers 7% out of a particular groove 72 or 73 in which
they were received, disconnecting the carrier sleeve 52
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from the body, and allowing the latter to move longitu-
dinally of the carrier sleeve and the latch members 58,
to shift one of the cam surfaces 65, 66 into engagement
with its adjacent latch tangs or fingers 69, 61, which will
then cam a particular upper or lower set of lugs 53 or 54
inwardly from coupling engagement with the valve sleeve
21, releasing the shifiing apparatus C from the valve
sleeve 21 and permitting its longitudinal movement there-
through.

As disclosed in FIG. 1, the valve sleeve 21 is in a port
closing position. If it is desired to shift it to a port open-
ing position, the shifting apparatus C is secured to the
tubing string D and lowered in the well bore, the carrier
sleeve 52 being latched in its lower position on the body
49, as disclosed in FIG. 1. The apparatus will enter the
tubular string B and the lower dogs 54 of the latches will
shift inwardly within the valve sleeve 21, since the lower
tapered or beveled corners 58 will merely ride past the
upper end of the valve sleeve. However, the upper dogs
53 will be forced outwardly by the upper springs 55 into
the upper recess 33, the upper dogs coming to rest upon
the upper end of the valve sleeve 21. A sufficient down-
ward force is then imposed through the tubing string D
on the body 40 of the tool, which is transmitted through
the cam fingers 71 to the carrier sleeve 52, and from this
sleeve to the upper dogs 53, shifting the latches 50 down-
wardly, and in view of the coupling of the upper dogs 53
with the upper end of the sleeve 21, overcoming the re-
taining force of the ball detents 25 in the upper groove
27, releasing the latter from this groove and allowing the
sleeve 21 to shift downwardly in the tubular member 10.
The cam fingers 71 disposed in the groove 73 require a
much greater force to effect release of the carrier sleeve
52 from the body 48 than is required to inwardly deflect
the ball detent members 25 from the tubular member
groove 27. Accordingly, the valve sleeve 21 is shifted
downwardly, as a result of downward movement of the
tubing string D and apparatus C, to the full port opening
position, such as disclosed in FIG. 2, in which the ball
detents 25 will snap into the lower groove 31, the valve
sleeve engaging the lower stop shoulder 19, which will
preclude its further downward movement.

The inability of the valve sleeve 21 to move downward-
1y to a further extent will also prevent the latches 59 and
their carrier sleeve 52 from moving downwardly to a
further extent. Accordingly, the imposition of a suffi-
cient downward force on the tubing string D and the body
or mandrel 40 will cam the fingers 71 out of the lower
body groove 73, releasing the body 48 from the carrier
sleeve 52 and allowing the body to shift downwardly of
the sleeve 52 and the latches 59, bringing the upper re-
tracting cam surface 65 into engagement with the upper
tangs 69, and then camming such tangs and the upper
lugs 53 inwardly to the extent at which the upper lugs or
dogs 53 are disengaged from the upper end of the valve
sleeve 21, as disclosed in FIG. 2, full engagement occur-
ring when the body moves downwardly so that its upper
groove 72 is opposite the cam fingers 71, whereupon the
spring arms 79 will snap such cam fingers into the upper
groove 72. At this time, the parts are in the position
illustrated in FIG. 3, the latches 50 having been fully re-
leased from the valve sleeve 21, whereupon the shifting
mechanism C, including its latches 59, can be shifted
downwardly within the valve sleeve 21 and the tubular
member 18, and through the tubular string B therebelow,
if desired. The lower tapered corners 58 of the latches
will merely slide along the tapered surface 28 of the low-
er tubular section 16 and the upper dogs 53 will also en-
gage such tapered surface and be shifted inwardly. Thus,
continued downward movement of the tubing string D

and the shifting mechanism C can occur_to the desired

extent.

Assuming the valve to be in the open position disclosed-

in FIG. 3, it can be shifted to the closed position when
the latches 50 are initially disposed below the valve sleeve
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21 by elevating the tubing string D, which will elevate
the body 40 and the latch mechanism 59, 52. The upper
tapered corners 57 of the latch dogs 53 will engage the
lower end of the sleeve 21, which will merely shift such
upper portions inwardly of the sleeve 2. The lower
dogs 54, however, will be shifted outwardly by their
springs 55 into the lower recess 34 and will engage and
be coupled to the lower end of the valve sleeve. Upward
movement of the tubing string D and body. 40 will now
carry the carrier sleeve 52 and the latches 50 upwardly
with them, the ball detents 25 being cammed out of.the
lower groove 31 and the valve sleeve 21 being shifted
upwardly to its position fully across the ports 11, to
close the same, and to the extent limited by engagement
of the upper end of the valve sleeve with the upper shoul-
der 17, at which time the ball detent or detents 25 will
snap into the upper retaining groove 27 (FIG. 4). The
valve sleeve 21 cannot move upwardly to any further ex-
tent, which is also true of the latches 50 and the carrier
sleeve 52. A continuation of the upward strain on the
tubing string D and body 40 will then cause the lower
tapered side 74 of the upper body groove 72 to cam the
fingers 71 outwardly to release the body 490 from the latch
sleeve 52, allowing the body to move upwardly of the
latch sleeve and the latches 58, bringing the lower re-
tracting cam surface 66 into engagement with the lower
fingers €1 and shifiing them inwardly, effecting release
of the lower dogs or lugs 54 from the lower end of the
sleeve 23, as illustrated in FIG. 5. When the dogs 54
have been fully released from the valve sleeve 21, the low-
er body groove 73 will be disposed opposite the sleeve
fingers 71, the latter snapping into such groove and again
releasably coupling the carrier sleeve 52 to the body 40,
as disclosed in FIG. 1. The tubular string D and the
shifting apparatus C can now be moved upwardly, the
dogs 53, 54 sliding through the sleeve 21 and along the
upper groove surface 18 into the confines of the upper
portion of the tubular member 1@ and into the tubular
string B thereabove. The tubing string D and the shift-
ing mechanism C can now continue their upward move-
mient, and, if desired, the entire apparatus C can be with-
drawn from the well bore.

The shifting and releasing mechanism C is self-con-
tained, since it is the retracting cam surfaces 65, 66 that
release the latches 50 from coupling relation to the valve
sleeve 21. Moreover, because of the substantial:force
that can be required to release the body 4¢ of the tool
from the carrier sleeve 52, a positive indication is given
to the operator at the top of the well bore that a valve
sleeve 21 has been shifted to a desired position, since the
shifting force first increases and then will decrease upon
camming of the latch fingers 71 from a particular groove
72 or 73, and also by release of the dogs 53 or 54 from
the valve sleeve 21. Thus, the operator is not only ad-
vised. of the fact of shifting the valve sleeve 21 to a port

- opening or a port closing position, but also of the fact of
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release of the shifting mechanism C therefrom.

I claim:

1. In subsurface well bore apparatus: a ported mem-
ber adapted to form part-of a conduit positioned in a
well bore; valve means for controlling flow of  fluid
through the port of said member; support means movable
through the conduit; latch means movably mounted on
said support means and including an . upper . portion
adapted to be coupled to said valve means for moving
said valve means downwardly within said ported mem=
ber and a lower portion adapted to be coupled to said
valve means for moving said valve means upwardly with-
in said ported member; means on said support means en-
gageable with said upper portion for -uncoupling said
upper portion from said valve means upon continued
downward movement of said support means; and means
on said support means engageable with said lower portion
for uncoupling said lower portion from said valve means
upon continued upward movement of said support means,
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2. In subsurface well bore apparatus: a ported mem-
ber adapted to form part of a conduit positioned in a well
bore; valve means for controlling flow of fluid through
the port of said member; support means movable through
the conduit; latch means movably mounted on said sup-
port means and including upper and lower portions
adapted to be coupled selectively to said valve means;
means releasably securing said latch means to said sup-
port means and releasable by said support means upon
being subjected to a force imposed thereon by said sup-
port means, whereby said support means and latch means
move jointly downwardly within said ported member to
couple said upper portion to said valve means and move

said valve means downwardly within said ported mem-

ber, said support means and latch means being movable
jointly ‘upwardly within said. ported member to couple
said lower portion to said valve means and move said
valve means upwardly within said ported member; means

on said support means engageable with said upper portion .

after release of said securing means, for uncoupling said
upper portion from said valve means upon continued

downward movement of said support means; and means .

on said support means engageable with said lower portion
for uncoupling said lower portion from said valve means
upon continued upward movement of said support means.
- 3. In subsurface well bore apparatus: a ported mem-
ber -adapted to form part of a conduit positioned in a
well bore; valve means for controlling flow of fluid

through the port of said member; support means movable

through the conduit; latch means movably mounted on
said support means and including upper and lower por-
tions adapted to be coupled selectively to said valve
means; means releasably securing said latch means to said
support means and releasable by said support means upon
being subjected to a force imposed thereon by said sup-
port means, whereby said support means and latch means
move jointly downwardly within said ported member to
couple said upper portion to.said valve means and move
said valve means downwardly within said ported member;
said support means and latch means being movable joint-
ly upwardly ‘within said ported member to couple. said
lower portion to said valve means and move said valve
means upwardly within said ported member; stop means
on said ported member engageable by said vaive means to
limit upward and downward movement of said valve
means; means on said support means engageable with said
upper portion, after engagement of said valve means with
said stop means and release of said: securing means, for
uncoupling said upper portion from said valve means
upon continued downward movement of said .support

means; and means-on said support means engageable with.
said lower portion, after engagement of said valve means.

- with said stop means and release of said securing means,
‘for uncoupling said lower portion from said valve means
upon continued upward movement of said support means.

© - 4. In-subsurface well bore apparatus: a ported men-
ber adapted to form part of a conduit positioned in a well
bore; valve means for controlling flow of fluid through the
port of said member; support means movable through the
conduit and having a longitudinal groove; latch means
mounted on said support means and including -a latch
member in said groove mounted for longitudinal and lat-

eral movement with respect thereto and expandible lateral- .

ly outwardly into coupling engagement with said valve

means for moving said valve means longitudinally-in one

direction within said ported member; and means on said

support means engageable with said latch member for

retracting said latch member from coupling engagement

with said valve means upon continued movement of said
. support means longitudinally in said one direction. .
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mounted on said support means including a carrier sleeve
on said support means and a latch member carried by said
sleeve and movable longitudinally and laterally in said
groove with respect to said support means and expand-
ible laterally outwardly into coupling engagement with
said valve means; means releasably securing said carrier
sleeve to said support means and releasable by said sup-
port means upon being subjected to a force imposed there-
on by said support means, whereby said support means
and latch means move jointly longitudinally in one direc- -
tion within said ported member to move said valve means
in said one direction within said ported member; and
means on said support means engageable with said latch
member, after release of said securing means, for retract-
ing said latch member from coupling engagement with said
valve means upon continued movement of said support
means longitudinally in said one direction.

6. In subsurface well bore apparatus: a ported mem-
ber adapted to form part of a conduit positioned in a well
bore; valve means for controlling flow of fluid through the
port of said member; support means movable through the
conduit and having a longitudinal groove; latch means -
mounted on said support means including a carrier sleeve

-on said support means and a latch member carried by said

sleeve and movable longitudinally and laterally in said
groove with respect to said support means and expandible
laterally outwardly into coupling. engagement with said
valve means; means releasably securing said carrier sleeve
to said support means and releasable by said support
means upon ‘being subjected to a force imposed thereon
by said support means, whereby said support means and
latch means move jointly longitudinally in one direction
within said ported member to move said valve means in
said one direction within said ported member; stop means
on said ported member engageable by said valve means
to limit movement of said valve means in said one lon-
gitudinal direction; and means on said support means en- -
gageable with said latch’ member, after engagement of
said valve means with said stop means and release of said
securing means, for retracting said latch member from
coupling engagement with said valve means upon con-
tinued movement of said support means longitudinally in
said one direction.

7. In subsurface well bore apparatus: a ported mem:-
ber adapted to form part of a conduit positioned in.a
well bore; valve means for controlling flow. of fluid
through the port of said member; support means movable
through the conduit; latch means mouated on said sup-
port means and including a latch member mounted for
longitudinal and lateral movement with respect thereto
and expandible iaterally outwardly into coupling engage-. -
ment with said valve means for moving said valve means
longitudinally in opposite directions within said ported
member; and means on said support means engageable
with said latch member for retracting said latch member
from coupling engagement with said valve means upon
continued movement of said support means 10f1g1tud1-

" nally in each of said opposite directions:
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5. In subsurface well bore apparatus: a ported mem- .

ber adapted to form part of a conduit positioned in a well
bore; valve means for controlling flow of fluid through
the port of said member; support means movable through
the conduit and having a longitudinal groove; latch means

8. In subsurface well bore apparatus: a ported mem-
ber: adapted to form part of a conduit positioned in.a
well -bore; valve means for controlling flow of fluid
through the port of said member, support means movable
through the conduit; latch means movably .mounted on
said support .means and ‘including a latch. member
adapted to be coupled to said valve means; said latch
member having an upper coupling portion and a lower
coupling portion; means releasably securing said latch
means to said support means and releasable by said sup-
port means upon being subjected to a force imposed
thereon by said support means, whereby said support
means and latch-means move jointly selectively. down-
wardly or upwardly within said ported member to selec-

~ tively .engage said upper portion or said lower portion

with said valve means and move said valve means selec-
tively downwardly or upwardy within said ported mem-
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ber; stop means on said ported member engageable by
said valve means to limit downward and upward move-
ment of said valve means; and means on said support
means engageable with said latch means, after engage-
ment of said valve means with said stop means and
release of said securing means, for uncoupling said latch
member from said valve means upon continued move-
ment of said support means in each of said downward
and upward directions.

9. In subsurface well bore apparatus: a ported mem-
ber adapted to form part of a conduit positioned in a
well bore; valve means for controlling flow of fluid
through the port of said member, support means movable
through the conduit and having a longitudinal groove;
latch means mounted on said support means including
a carrier sleeve on said support means and a latch mem-
ber carried by said sleeve and movable longitudinally
and laterally in said groove-with respect to said support
means and expandible laterally outwardly into coupling
engagement with said valve means; said latch member
having an upper coupling port1on and a lower coupling
portion; means releasably securing said carrier sleeve to
said support means and releasable by said support means
upon being subjected to a force imposed thereon by said
support means, whereby said support means and latch
means move jointly selectively downwardly and upwardly
within said ported member to selectively engage ‘said
upper portion or said lower portion with said valve means
and move said valve means selectively downwardly and
upwardly within said ported member; stop means on said
ported member engageable by said valve means to limit
downward and upward movement of said valve means;
and means on said support means engageable with said
Iatch means, after engagement of said valve means with
said stop means and release of said securing means, for
retracting said latch member from coupling engagement
with said valve means upon continued movement of said
support means in each of said downward and upward
directions.

10. In subsurface well apparatus: a ported member
adapted to form part of a conduit positioned in a well
bore; a sleeve valve shiftable longitudinally in said mem-
ber between positions opening and closing ‘its port; a
body movable through the conduit; a latch sleeve slid-
able longitudinally on said body; a latch member carried
by said latch sleeve for lateral movement with respect
thereto and having a coupling portion expandible later-
ally outwardly into coupling engagement with said sleeve
valve; means releasably securing said latch sleeve to said
body, whereby said body, latch sleeve, and latch mem-
ber move jointly in one longitudinal direction to move
said sleeve valve in said one direction within said ported
member; stop means on said ported member engaged by
said sleeve valve to limit movement of said sleeve valve
in said one direction; and cam means on said body en-
gageable with said latch member adjacent to its coupling
portion, after engagement of said sleeve valve with said
stop means and release of said securing means, for re-
tracting said coupling portion from said sleeve valve upon
continued movement of said body in said one longitu-
dinal direction.

11. In subsurface well apparatus: a ported member
adapted to form part of a conduit positioned in a well
bore; a sleeve valve shiftable longitudinally in said mem-
ber between positions opening and closing its port; a
body movable through the conduit and having a longi-
tudinal groove; a latch sleeve slidable longitudinally on
said body; a latch member carried by said latch sleeve
and disposed in said groove for lateral movement with
respect to said body and sleeve and expandible laterally
outwardly into coupling engagement with said sleeve
valve; said latch member having an upper coupling por-
tion and a lower coupling portion; means releasably
securing said latch sleeve to said body, whereby said
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body, latch sleeve, and latch member move jointly in
opposite longitudinal directions to selectively engage said
upper portion or said lower portion with said sleeve valve
and move said sleeve valve selectively downwardly and
upwardly within said ported member; stop means on’said
ported member engaged by said slesve ‘valve to 'limit
upward and downward movement of -said sleeve valve;
and cam means on said body engageable with said latch
member, after engagement of said sleeve valve with said .
stop means and release of said securing means, for re-
tracting said latch member from said sleeve valve upon
continued movement of said body in each of said down-
ward and upward directions.

12. In subsurface well bore apparatus adapted for
engagement with a portion of a conduit string disposed
in a well bore: support means movable through the con-
duit; latch means movably mounted on said support
means and including an upper portion adapted to be
moved downward in the conduit string into coupling
engagement with the portion of the conduit string and
a lower portion adapted to be moved in the conduit string
into coupling engagement with the portion of the con-
duit string; means on and movable longitudinally with
said support means and into engagement with said upper
portion to uncouple said upper portion from the portion
of the conduit string upon continued downward move-
ment of said support means; and means on said support
means engageable with said lower portion for uncoupling
said lower portion from the portion of the conduit string
upon continued upward movement of said support means.

13. In subsurface well bore apparatus adapted for en-
gagement with a portion of a conduit string disposed in
a well bore: support means movable through the conduit;
latch means movably mounted on said support means and
including an upper portion adapted to be moved down-
wardly in the conduit string into coupling engagement
with the portion of the conduit strmg and a lower por-
tion adapted to be moved upwardly in the conduit string
into coupling engagement with the portion of the conduit
string; means releasably securing said latch means to said
support means and releasable by said support means upon
being subjected to a force imposed thereon by said sup-
port means; means on and movable longitudinally with
said support means and into engagement with said upper
portion, after release of said securing means, for un-
coupling said upper portion from the portion of the con-
duit string upon continued downward movement of said
support means; and means on said support means engage-
able with said lower portion, after release of said securing
means, for uncoupling said lower portion from the por-
tion of the conduit string upon continued upward move-
ment of said support means.

14. In subsurface well bore apparatus adapted for en-
gagement with a portion of a conduit string disposed in a
well bore: a body movable through the conduit string; a
latch sleeve slidable longltudmally on said body; a latch
member carried by said sleeve for lateral movement with
respect thereto and having a coupling portion expandible -
laterally outwardly into coupling engagement with the
portion of the conduit string; means releasably securing
said latch sleeve to said body, Whereby said body, latch
sleeve, and latch member move jointly in one longitudinal

. direction into engagement with the portion of the condiut
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string; and cam means on said body engageable with
said latch member adjacent to its coupling portion, after
engagement ‘of said latch means with the portion of the
conduit string and release of said securing means, for re-
tracting said coupling portion from the portion of the con-
duit string upon continued movement of said body.in said
one longitudinal direction.

15. In subsurface well bore apparatus adapted for en-
gagement with a conduit string disposed in a well bore: a
body movable through the conduit string and: having a
longitudinal groove; a latch sleeve slidable longitudinally
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on said body; a latch member carried by said-sleeve and
disposed in said groove for lateral movement with respect
to said body and sleeve and expandible laterally outwardly
into coupling engagement with the conduit string; said
latch member having an upper coupling portion and a
lower coupling portion; means releasably securing said
latch sleeve to said body, whereby said body, latch sleeve,
and latch member move jointly selectively upwardly. or
downwardly within the conduit string to selectively couple
the lower portion or the upper portion to the conduit
string; and cam means on said body engageable with said
latch member, after coupling engagement of said latch

10 2.790,501
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member with the conduit string and release of said:secur-
ing means, for retracting said latch- member from coupling
engagement with the conduit string upon continued move-
ment of said body in each of said downward and upward

5 directions. o :
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