Feb. 24, 1959 ' R.C.BAKER ETAL 2,874,931 -
‘ TUBULAR STRING VALVE DEVICES
Filed Aug. 12, 1955 S ' 2 Sheets-Sheet 1

2 Zhe. 4.

NNN

KL

&L

A i \/../0 . - /A
\ } 20\ . ‘ .
§ 5 : Sohu | ¥ 27
20 2NN
_/j——;——- | "—/3 38* 3?
29 S
B3
RN Iy
24
L6—1 ]
27 22
&i \Y 270
23N 25
3 | 28
79
$ / ~_2

)
®

INVENTOR,
Lruvsen C. Bocsce
| BYarriv BB. CoNRAD
el teedd Nasndessn -

Arroenssls



Feb. 24, 1959 ‘ R. C. BAKER ETAL 2,874,931
TUBULAR STRING VALVE DEVICES
Filed Aug. 12, 1955 K o 2 Sheets-Sheet 2.

Flre. 3

/ I'"\.
; T
SO i : — Zs
’ » H—-34 : — 20
0 — . 23
o I _ [
32— T—3& FE— 35
39— 33 : \
29— ' ' F&~ 55
—=7
\ e
_/gd———g - / —&s
22 N3 22— 25
. &7 V ‘
=l ' 23
s | h i sz
79
 INVENTOR. -
Mrosrn O, Bocse
BY Marrin BB. ConraD

A rroRNEsS



United States Patent Off

2,874,931
?étented Feb. 24, 195?

1CC

2,874,931
- TUBULAR STRING VALVE DEVICES

Reuheu C. Baker, Coalinga, -and Martin B, ‘Conrad,
Downey, Calif., assignors to Baker Oil Tools, Inc., Los
Angeles, Calif., a corporation of California

Application August 12, 1955, Serial No. 527,996
12 Claims,  (Cl. 251—218)

“The present invention relates to valve devices, and more
particularly ‘to valves capable of use in well bores for the
purpose of controlling flow of fluids between the interior
and exterior of tubular strmgs, such as tubmg and dnll
pipe.

An object of the present:invention is s to provide a tele-
scopic valve, particularly useful in a tubular string to be
disposed in a well bore, which can be easily and repeat-
¢dly shifted between open and closed positions.

Another object of the invention is to provide a tele-
scopic valve of the character indicated which can be
shifted to open position by rotating the tubular string in
a right-hand direction, and which is shiftable to closed
position without. the: necessity for rotating the tubular
string in either direction. . By virtue of the valve being
operable in this manner, there is no opportunity for the
threaded joints of the tubular string to unscrew or loosen
inadvertently.

A further object of the invention is to. provide a tele-
scopic valve to be incorporated in a tubular string adapted
for disposition in a well bore, in which the valve is capable
of transmitting the turning effort of the tubular string to
another tool connected to the lower end of the valve,
‘both when the valve is in .an open position and in a closed
position,

Yet another object of the invention is to provide a
telescopic valve having parts that thread or screw up-
wardly to open the valve when the tubular. string. is
rotated in a right-hand direction, the valve parts merely
ratcheting in a downward direction (without rotation)
when the valve is to be closed, in which upward threading
of the valve parts to open position is facilitated.

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 illus-
trating . 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, partially in side
elevation, of a valve device, with its parts in closed posi-
tion;

Fig. 2 is a view similar to Fig. 1, with the valve device
in open position;

Fig. 3 is an enlarged sectional and side elevational
view of the valve device in open position, the valve being
movable toward closed position;

Fig. 4 is a cross-section taken along the line 4—4d on
Fig. 2.

The valve device A dlsclosed in the drawings is adapted
to be secured to the lower portion of a tubular string B,
such as tubing or drill pipe, extending to the top of a
well bore and by means of which it is lowered through
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the: latter to the desired location at which the apparatus
is to be used.. . The lower portion of the valve device A is
attachable to a lower tool C, only the body portion of
which is disclosed. " The lower tool C may be a well
packer adapted to be anchored in packed-off condition in
a well casing as a result of imposing a downward weight
on the packer elements (not shown).

The valve device A includes an inner mandrel or body
10 threadedly connected to the lower end of the tubular
string B, and telescopically disposed within an outer mem-
ber or housing 11, the lower portion 12 -of which ‘is
threadedly attached to the upper end of the body C of
the lower tool. The outer housing 11 may consist of
the lower portion 12 just described, which is threaded
into an upper housing portion 13 terminating in an upper
inwardly directed flange 14, the lower face of which pro-

- vides a downwardly facing stop shoulder 15. Adjacent

20

25

30

35

40

h]

60

70

and above the lower housing portion 12, the upper por-
tion 13 may be provided with a plurality of side ports 16
which establish communication between the interior and
exterior. of the housing 11.

The lower housing portion 12 has an internal cylin-
drical valve seating surface. 17 thereon terminating in a
stop shoulder 18 against which the lower end 19 of the
inner mandrel 19 can engage. This inner mandrel in-
cludes an upper portion 20 which is threaded onto a lower
portion 21. When threadedly attached to each other to
their fullest extent, the upper and lower mandrel por:
tions 290, 21 provide an external groove 22, which is de-
fined between a lower -outwardly directed shoulder or
flange 23 on the lower portion and the lower end 24
of the upper portion. A valve sealing structure 25. is
secured in this groove. As specifically . disclosed, the
valve seal includes a generally U-shaped rubber or rubber--
like seal ring 26. encompassed by a metallic reinforcing
ring disposed therewithin, the periphery of the metallic
ring and the peripheral portion of the non-metallic seal
ring being substantially flush with each other.

When the mandrel 19 occupies its lower position within
the housing 11, the lower part 10a of the mandrel, which
actually constitutes a valve head, and the seal structure
25 are disposed within the cylindrical valve seat 17,
the seal ring 26 sealing against the latter, to close the
ports 16 and prevent fluid from flowing between the in-
terior of the mandrel 10 and the exterior of the housing
11. The lower end of the mandrel may have diametri-
cally opposed slots 28 provided. therein for the reception
of a suitable tool or wrench (not shown).in threading
the lower mandrel portion 21 into the upper mandrel
portion 20. This lower end 19 is.adapted to seat against
the lower shoulder or stop.18 provided on the lower por-
tion 12 of the housing, which will determine the lower-
most position of the mandrel 10 within ths housing 11,
and which will also facilitate transmission of torque or
rotary motion between the mandrel and the housing, as
described hereinbelow.

The mandrel 10 can be telescoped downwardly with
respect to the housing 11 to place the valve head 10a
in port closing position within the cylindrical seat 17,
without the ‘necessity of rotating the mandrel in either
direction. However, rotation of the mandrel 10 to effect
its elevation to port opening position is required. As is
specifically disclosed, ‘the housing member 13 above the
ports 16'is provided with internal left-hand threads 29
of a ratchet type, which threads are engageable by com-
panion external threads 30 provided on a split ratchet
sleeve or ring 31 éncompassing the mandrel. The ratchet
ring 31 has a plurality of longitudinally spaced inteérnal
cam surfaces 32 that are inclined in a downward and
outward direction cooperable with ‘companion longitudi-

_ nally spaced external cam surfaces 33 on the upper man-
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drel member 20, to insure that the ratchet ring 31 can
be urged in an outward direction, to place its threads. 30
in full meshing engagement with the internal threads 29
of the mandrel. The upper ends of the cam surfaces: 32
on the ratchet ring terminate at cylindrical holding sur-
faces 34 parallel to the axis of the apparatus, which are
engageable with companion external cylindrical surfaces
35 that extend downwardly from the ends of the ex-
ternal cam surfaces 33 on the mandrel. When the hold-
ing surfaces 34, 35 are in engagement with each other, the
ratchet ring 31 is held in its outward direction in full
threaded engagement with the internal housing thread 29.
Such position is definitely determined by the engagement
- of the lower end 36 of the ratchet sleeve with a lower
outwardly directed shoulder or flange 37 on the mandrel.

Upon relative dowaward movement of the mandrel
18 with respect to the ratchet ring 31, the holding sur-
faces 34, 35 are moved out of engagement to each other,
the upper cam portion 33 on the mandrel being disposed
opposite an internal recess 38 in the ratchet sleeve 31,
and the lower cam portion 32 of the ratchet sleeve being
opposite a peripheral groove 39 in the mandrel. When
the parts are in this position (see Fig. 3), the split
ratchet ring 3% can be cammed inwardly by the internal
and external threads 2, 30 to disengage the latter from
each other and permit the mandrel 16 to be moved down-
wardly and without rotation within the housing 11, in the
manner hereinafter described.

The mandrel 19 can push the ratchet ring 31 down
through the internally threaded housing 11, and without
rotaticn, by causing a downwardly directed shoulder 46
on the mandrel to engage a split thrust ring 41 encom-
passing the mandrel below the shoulder, the thrust ring
41, in turn, engaging the upper end of the ratchet sleeve
31. When the ratchet sleeve 31 is being pushed down
through the housing, the lower stop shoulder 37 on the
mandrel is spaced downwardly a particular distance from
the lower end 36 of the ratchet sleeve (Fig. 3).

As stated above, the valve is shifted to open position
as a result of rotating the mandrel 18 in a right-hand
direction. The rotation of the mandrel is transmitted
to the ratchet ring 3% through a pin or key 42 secured
to the mandrel 3 and extending ocutwardly into an en-
larged hole or opening 43 in the split ratchet ring at
the leading end portion of the latter. When the mandrel
16 is turned to the right, the pin 42 will engage the
leading side of the hole 43 and will tend to pull the
ratchet ring 31 inwardly slightly, so that its threads 30 do
not bind against the companion internal threads 29 of the
housing 12. The mandrel 1 is rotated, to rotate the
ratchet ring 31, which will cause the latter and the man-
drel to thread upwardly with respect to the housing 11,
to shift the valve head 164 and its sealing structure 25
upwardly and out of the cylindrical seat 17 for the pur-
pose of opening the ports 16. :

The apparatus A is made up at the top of the well
bore and the mandrel 10 lowered within the housing 11
to its fullest extent. Such lowering movement will cause
the mandrel shoulder 40 to engage the thrust ring 41,
urging the latter against the ratchet ring 31. The ratchet
ring will contract, because of the camming action of
the internal threads 29 on the external ratchet ring
threads 39, the ring being movable downwardly and with-
out rotation along the internal threads 29 until the lower
end 1% of the mandrel engages the housing shoulder 18,
which assures disposition of the valve head 184 and its
seal 25 in proper sealing relation to the cylindrical valve
seat 17. . At this time, the ratchet ring 31 will be ele-
vated slightly above the mandrel shoulder 37. Since it
is desired, when the apparatus is in the well bore, to
manipulate the tool-C secured to the lower end of the
valve mechanism, by imparting left-hand turning effort
to the mandrel 19, the Iatter, following engagement of
its Jower' end 19 with the stop shoulder 18 on the lower
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housing 12, is turned the required distance to the left,
which will effect downward. feeding of the ratchet sleeve
31 along the mandrel 16 and the housing 11 to the posi-
tion in which the lower end 36 of the ratchet sleeve
engages the stop shoulder 37 on the mandrel, which is
the position shown in Fig. 1.

The lower end of the housing 11 is threadedly secured
to the body of the tool C, such as a retrievable packer,
and the apparatus is. then lowered in the well bore or
well casing by means of the tubular string B attached
to the upper end of the mandrel 10. When the location
is reached at which the lower tool Cis to be operated
or set, a left-hand torque is taken on the mandrel 19.
Inasmuch as the ratchet ring 3% cannot move downwardly
along the mandrel 16 to any further extent, and since
the lower end 19 of the mandrel engages the stop shoul-
der 18 on the housing, such left-hand torque is trans-
mitted through the pin 42 and the ratchet ring 31 to. the
housing 13, and from the housing to the body of: the
retrievable packer C, the latter then being manipulated
so as to cause its setting, as by lowering the . tubular
string B and the valve device A the required distance,
for the purpose of effecting an: anchoring of the slips and
packing structure (both not shown) of the lower tool C
against the wall of the well casing.

When the valve is to be opened, the tubing string B
and mandrel 16 are rotated to the right, the rotation
being transmitted through the pin 42 to the ratchet ring
31. This right-hand rotation wilt elevate the ratchet ring
31 along the mandrel 1¢ and the housing 11 until the
lower end of the ratchet sleeve hole 43 engages the pin
42, whereupon the mandrel 18.will elevate, to raise its
head 10a and seal 25 completely out of the cylindrical
scat 17, to open the side ports 16. The upward thread-
ing motion then proceeds until the split thrust ring 41
engages the inwardly directed shoulder 15 at the upper
end of the housing, whereupon further rotation of the
mandrel 16 relative to the housing 31 cannot take place.
At this time, if desired, any right-hand rotation of the
tubular string B and mandrel will be transmitted through
the pin 42 and ratchet sleeve 31 to ihe housing 11, caus-
ing the latter to rotate, as well as the body of the lower
tool C connected thereto.

H'it is desired to again close the valve, it is only nec-
essary to shift the mandrel 19 downwardly with respect
to the housing I1. Downward movement of the housing
will. be: resisted or prevented by the tool C connected
to its lower portion. When the mandrel is shifted down-
wardly, it. will be placed in a position with respect to
the: ratchet sleeve' 31, in which the mandrel holding sur-
faces 35 are out of alignment with the ratchet sleeve
holding surfaces 34. The parts will 6ccupy the position
disclosed in ' Fig. 3, wherein the mandrel shoulder 49
engages the thrust ring 41, the latter engaging the upper
end of the ratchet sleeve 3%. - A mere downward move-
ment of the mandrel 16 will now allow the ratchet-sleeve
31 to retract, ratcheting past the internal threads 29
until the mandreél 16 is disposed in its lowermost position
within the housing once: again, such as shown in Fig. 1,
in which the ports 16 are closed. When the Iower end
1% of the mandrel engages the stop shoulder ¥$ in the
housing, the ratchet sleeve 3% will be in a higher posi-
tion than the one illustrated, since the sleeve will be up.
against ‘the thrust ring 41. . As was pointed out above,
however, if it is again desired to transmit left-hand
rotation through the mandret 16 to the housing 11 and
the bedy of the lower tool C, the tubing string B and
mandrel 18 are merely rotated to' the Ieft by a slight
amount, which motion: wilf be transmitted from' the pin
42 to the ratchet sleeve 31, causing the latter to thread
downwardly along the housing threads 29 to the position
shown in Fig. 1, and into engagement with the lower
mandrel shoulder 37. Left-hand: rétation can now. be
transmitted between the mandrek 10 and the: housing Lt

‘From the foregoing description, it is apparent that the
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valve A can be. shifted- to open position at' any time
-mierely by rotating the tubular string B and mandrel 10
to the right. It can be shifted to closed position with-
“out the necessity for rotating the tubing string and man-
.drel in the reverse direction, or, for that matter, from
rotating in either direction. All that is. necessary is to
move the mandrel 10 downwardly within the housing-11,
the ratchet sleeve 31 ratcheting over the threads 29 until
the valve head 104 and the sealing structure 23 are fully
disposed within the cylindrical seat 17.-
The inventors claim: E

1. In a control valve adapted to be secured to a tubu-
lar string for disposition in a well bore: first and second
telescopically- arranged - members . adapted ‘to ‘be moved
into and out of valve sealing relation with respect to
each other to place said valve selectively in open posi-
tion or closed position; said first member having a first
thread; a latch member movable with and laterally on
.said second member and having a second thread com-
panion to and meshable with said first thread; said latch
meémber being movable laterally in one direction on said
.second member into threaded engagement with said first
thread to enable. said telescopically -arranged members to
rotate and: move longitudinally in one direction relative
to each other to place said telescopically arranged mem-
bers in one of said valve positions; said latch member
being movable laterally in the other - direction on said
second member to an extent sufficient. to bring said
‘threads out of engagement with each other to enable said
latch member and second member to be moved relatively
longitudinally in the other direction and without rotation
past said first thread and along said first member to place
said telescopically arranged members in the other of said
valve positions, said threads being of sufficient longitudi-
nal extent that said second thread meshes with said first
thread - when said telescopically arranged members are
in.said one of said valve .positions and.also when said
telescopically arranged members in said ' other -of said
valve positions; means coupling said. latch member -and

said other member against substantial rotation with re- .

spect to each other; and stop means on said telescopically
arranged members engageable with each other when said
valve is in one of said positions to permit rotary motion
to be transmitted from:one of: said telescopically ar-
ranged members through said coupling.means ‘and iatch
member to said other telescopically arranged -member.

2. In a control valve adapted to be secured to a tubu-
lar string for disposition in a well bore: first and second
. telescopically arranged members adapted to be moved
into and out of valve sealing relation with respect to each
other to place said. valve selectively: in open position or
closed position; said first member having.a first thread;
an expansible and retractable latch ring-movable ‘with
and laterally on said second member and. having a sec-
ond: thread .companion to and meshable with said first
thread; said latch ring being:movable laterally in ‘one
direction on said second member into.threaded engage-
ment with said first thread to. enable said members to
rotate and move longitudinally in one direction relative
to each other to place said members in one of said valve
positions; said latch ring being movable laterally in the
other direction on said second member to an extent suffi-
cient to bring said threads out of engagement with each
other to enable said latch member and second member
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said members engageable with each other when said valve
is in one of said positions to: permit rotary motion to be
transmitted from one of said members through said cou-

‘pling means and latch ring to the other of said members,

3. .In a control valve adapted to be secured to a tubu-
lar string for disposition in a well bore: inner and outer

.members telescopically arranged: one within the other and

having valve elements coengageable to close the valve
upon relative longitudinal movement in one direction be-
tween said members and. disengageable from each other
to open the valve upon relative longitudinal movement in
the opposite direction between said members; one of said
members having a first thread; a laterally movable latch
member movable longitudinally with said other member
and also movable longitudinally relative to said other
member and having a second thread companion to and
meshable with said first thread; means coupling said latch
member and said ‘cther member against substantial rota-
tion with respect to each other; said threads being en-
gageable with. each other to effect relative - longitudinal
movement between said members in one direction in re-
sponse to relative rotation between said members; said
latch member being adapted to ratchet along said first
thread to permit relative non-rotary longitudinal move-
ment between said members in the opposite direction;
coengageable holding surfaces on said latch member and
said other member for holding said second thread meshed
with said first thread when said latch - member occupies one
longitudinal positicn on said other member, said- sur-
faces being disengageable when said latch member oc-
cupies another longitudinal position on said other mem-
ber to. permit said latch member to ratchet along said
first thread; and stop means on said telescopically ar-
ranged members engageable with each other when said
threads are meshed to permit rotary motion to be trans-
mitted from one. of said telescopically arranged members
through said coupling means and latch member to- said
other telescopically arranged member.

4. In a control valve adapted to be secured to a tubu-
lar string for disposition in a well bore: inner and outer
members teleéscopically arranged one within the other and
having valve elements coengageable to close the valve

_ upon relative longitudinal movement in one direction be-
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to be moved relatively longitudinally in-the other direc-

tion and without rotation- past said first thread and
along ‘said first member to place said members in the
other of valve positions, said threads being-of sufficient
longitudinal extent that said second thread. meshes with
said first thread when ‘said members are in said one of
said valve positions and also-when said members are in
said other of said valve positions; means coupling said
latch ring and said other: member against substantial
rotation with respect to each other; and stop means on

70

75

tween said members and disengageable from each other
to open the valve upon relative longitudinal movement
in the opposite - direction :between said members; said
outer member having an internal thread; a laterally mov-
able latch member movable longitudinally with said inner
member and also longitudinally . relative to said inner
member and having. an. external thread companion to
and meshable.with ‘said internal thread; means coupling
said latch member and inner member against substantial
rotation with respect to each other; said threads being
engageable with each other to effect relative longitudinal
movement between said members in one direction in re-
sponse to relative rotation between -said members; said
latch member being adapted to ratchet along said internal
thread to permit relative non-rotary longitudinal move-
ment between said members in. the -opposite direction;
coengageable holding surfaces on said latch-member and
inner member for holding said external thread meshed
with said internal - thread when said latch member  oc-
cupies one lengitudinal position on said inner member,
said surfaces being disengageable when -said latch mem-
ber occupies another longitudinal position on said inner
member to permit said latch member to ratchet along said

. internal thread; and stop means on said telescopically ar-

ranged members engageable with each other when said
threads are meshed to permit rotary motion to be trans-
mitted from one of said telescopically arrangsd members
through said coupling means and latch member to said
other telescopically .arranged members.

S. In.a control valve adapted to be secured to a tubu-

‘lar string for disposition in a well bore: inner and outer
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members teiescopically arranged one within the other
and having valve elements coengageable to close the
valve upon relative longitudinal movement in one direc-

tion between said members and disengageable from each

other to open the valve upon relative longitudinal move-
ment in the oppdsite direction between said members; one
of said members having a first thread; a laterally mova-
ble latch member movable longitudinally with said other
member and ‘alse movable longitudinally relative to said
other member and having a second thread companion to
and meshable with said first thread; means coupling said
latch member and said other member against substantial
rotation with respect to each other; said threads being
engageable with each other to effect relative longitudinal
movement between said members in one direction in re-
sponse to relative rotation between said members; said
latch member being adapted to ratchet along said first
thread to permit relative non-rotary longitudinal move-
ment between said members in the opposite direction:
coengageable holding surfaces on said latch member and
said other member for holding said second thread meshed
with said first thread when said latch member occupies
one longitudinal position on said other member, said
‘surfaces being disengageable when said latch member oc.
cupies another longitudinal position on said other mem-
ber to permit said latch member to ratchet along said
first thread; and coengageable stop means on said tele-
scopically-arranged members limiting the extent of relative
longitudinal movement between said telescopically ar-
ranged members in a valve opening direction to permit
rotary motion to be transmitted from one of said tele-
scopically arranged members through said coupling means
and latch member to said other telescopically arranged
member.

6. In a control valve adapted to be secured to a tubi-
lar string for disposition in a well bore: inner and outer
members telescopically arranged one within the other and
having valve elements coengageable to close the valve

upon relative longitudinal movement in one direction be- :

tween said members and disengageable from each other
to open the valve upon relative longitudinal movement in
the opposite direction between said members; said outer
member having an internal thread; a laterally movable
latch member movable longitudinally with said inner
member and also longitudinally relative to said inner
member and having an external thread companion to and
meshable with said internal thread; means coupling said
latch member and inner member against substantial ro-
tation ‘with  respect to each other; said threads being
cngageable with each other to effect relative longitudinal
movement between said members in one direction in re-
sponse to relative rotation between said members; said
latch member being adapted to ratchet along said internal
thread to permit relative non-rotary longitudinal move-
ment ‘between said members in the opposite direction;
coengageable holding surfaces on said latch member and
inner member for holding said external thread meshed
with said internal thread when said latch member occu-
pies one longitudinal position on said inner member,
said surfaces being disengageable when said latch mem-
ber occupies another longitudinal position on said inner
member to permit said latch member to ratchet along
said internal thread; and coengageable stop means on said
members limiting the extent of relative longitudinal move-
‘ment between said members in both valve opening and
valve closing: directions to permit rotary motion to be
transmitted from one of said telescopically arranged mem-
bers through said coupling means and latch member to
said -other telescopigally arranged member. :

7. In a control valve adapted to be secured to a tubu-
lar string for disposition in a well bore: an outer mem-
ber; an inner member- connectible to the tubular string
and telescopically ‘disposed - within said_ocuter ‘member;

said inner and outer members having valve elements
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thereon coengageable to close the valve upon relative
downward movement of said inner member in said outer

‘member and disengageable from each other to open the

valve upon relative upward movement of said inner mem-
ber in said outer member; said outer member having an
internal thread; a laterally movable latch member mova-
ble longitudinally with said inner member and having
an external thread companion to and meshable with said
internal thread; means coupling said latch member and
inner member for rotation together; said threads being
engageable with each other in response to rotation of said
inner member to effect upward longitudinal movement of
said inner member within said cuter member to disengage
said valve elements; said latch member being adapted to
ratchet downwardly along said internal threads to per-
mit non-rotary downward movement of said inner mem-
ber in said outer member to engage said valve elements
with each other to close the valve; and stop imeans on
said inner and outer members engageable with each other
when said threads are meshed to permit rotary motion to
be transmitted from one of said telescopicaily arranged
members through said coupling means and latch member
to said other telescopically arranged member.

8. In a control valve adapted to be secured to a tubu-
lar string for disposition in a well bore: an outer mem-
ber; an inner member connectible to the tubular string
and telescopically disposed within said outer meimber;
said inner and cuter members having valve elements there-
on coengageable to close the valve upon relative down-
ward movement of said inner member in said outer
member and disengageable from each other to open the
valve upon relative upward movement of said inner mem- )
ber in said outer mémber; said outer member having an
internal thread; a laterally movable latch member mova-
ble longitudinally with said inner member and having an
external ‘thread companion to and meshable with: said
internal thread; means coupling said latch member and

inner member for rotation together; said threads being

engageable with each other in response to rotation of
said inner member to effect upward longitudinal move-
ment of said inner member within said outer member
to disengage said valve elements; said latch member being
adapted to ratchet downwardly along said internal threads
to permit non-rotary downward movement of said inuer
member in said outer member to engage said valve ele-

‘ments with each-other to close the valve; and stop means

on said inner and outer members engageable with each
other when said threads are meshed to permit rotary
motion to be transmitted from one of said telescopically
arranged members through said coupling means and latch
member to said other’telescopically arranged member;
and ‘means on said inner member engageable with said
latch member 1o hold said latch member outwardly in
threaded engagement with said inner threads. )

9. In a control valve adapted to be secured to a tubu-

lar ‘string for disposition in a well bore: an outer mem-

ber; an inner member connectible to the tubular string
and- telescopically disposed within said outer member;
said inner and outer members having valve elements there-
on coengageable to close the valve upon relative down-
ward movement of said inner member in said -outer
member and disengageable from each other to open the

valve upon relative upward movement of said inner

member in said outer member; said outer member hav-
ing an internal thread; a split expansible and contractible
latch ring movable longitudinally with said inper mem-
ber and having an external thread companion to and
meshable with said internal thread; said latch ring having
an opening adjacent the leading end of its split; a pin
on said inner member within said opening for engage-
ment with the leading portion of said latch ring to trans-
mit rotary motion of said inner member to said latch ring;
said threads being engageable with each other to effect
upward movement of said inner member within said
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outer member in. response to rotation of said inner mem-
ber by said tubular string ‘to disengage said valve ele-
ments from-each ‘other to cpen the valve; said latch ring
being adapted to ratchet downwardly along said internal
thread to permit nom-rotary downward movement of
said inner member in said outer member: to coengage
said valve elements to close the valve.

10. In a conirol valve adapted to be secured to a tubu-
lar string for disposition in a well bore: an outer mem-
ber: an inner member connectible to the tubular string
and telescopically disposed within said outer” member;
said inner and outer members having valve elements
thereon: coengageable to ‘close the valve upon relative
downward movement of said inner member in-said. outer
member and disengageable from each other to open the
valve upon relative:upward movement of said inner mem-
ber in said outer' member; said outer member having an
internal thread; a split, expansible and.contractible latch
ring movable longitudinally with said inner member and
having an external thread companion to and meshable
with said internal threads; said latch ring having an open-
ing adjacent the leading end of its split; a pin on said
inner member within said opening for engagement with
the leading portion of said latch ring to.transmit rotary
motion of said innher member to said latch ring; said
threads being engageable :with each -other to effect up-
ward movement of said inher member within said outer
member in response to rotation of said inner member by
said tubular string to disengage said vaive elements from
each other to open the valve; said laich ring being adapted
to ratchet downwardly along said-internal thread to per-
mit non-rotary downward movement of said inner mem-
ber in said outer member to coengage said valve elements
io close the valve; and coengageable:stop means on said
members limiting" the extent of downward and upward
movement of - said inner ‘member . within said outer
member.

11. In a control valve adapted to be secured to a tubu-
lar string for disposition in a well bore: an-outer mem-
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ber; an inner member connectible to the tubular string
and ‘telescopically disposed within said outer member;
said ‘inner and -outer members having valve elements
thereon coengageable to close the valve upon relative
downward movement of said inner member in said outer
member and disengageable from each other to open the-
valve upon relative upward movement of said inner mem-
ber in said outer member; said cuter member having an
internal thread; a split, expansible and contractible latch
ring movable longitudinally with said inner member and
having an external -thread companion to and meshable
with said internal threads; said latch ring having an open-
ing adjacent the leading end of iis split; a pin-on said
inner member within said opening for engagement with
the leading portion of said latch ring to transmit rotary
motion of said inner member to said. laich ring; said
threads being engageable with:each other to effect up-
ward movement of said inner member within said outer
member-in response to rotation of said inner member by
said tubular string to disengage said valve elements from
cach other to open the valve; said latch ring being adapted
to ratchet downwardly along said internal thread to per-
mit non-rotary downward movement of said inner mem-
ber in said cuter member to coengage said valve elements
to close the valve; coengageable stop means on said mem-
bers limiting the extent of downward and upward move-
ment of said inner member within said outer member;
and means on.said inner member engaging said latch ring
to hold said latch ring outwardly in threaded engagement
with said-inner threads.

12. A control valve as defined in claim 6; wherein said
threads are in mesh when said stop means.are coengaged
with said vaive closed and also with said valve open.
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