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Fig. 2;. . :
Fig. 6isa fragmentary exploded 1sometr1c pro;ectlon

United States Patent Office

| 12,944,607
Patented July 12, 1960

,944 607
TUB]NG TESTER AND CIRCULATING VALVE

‘Reuben-C. Baker, Coalmga, Calif., assignor to Baker Oil
Tools, Inc., Los -Angeles, Callf., a corporatlon of Cali-
fornia

Filed'Novv. 24, 1953, Ser. _No. 394,111
‘5 Claims. (Cl. 166—226)

The present invention relates to subsurface well ap-

‘paratus, and more partlcularly to apparatus-for enabling

a string of tubing or drill pipe to be tested and for con-
trolling the circulation or passage of-fluid therethrough.
An object of the present invention is to provide an

. improved apparatus for pressure testing a tubular string

disposed in a well bore, or to allow. fluid to circulate
through the tubular string, which apparatus is relatlvely
easy to manipulate between testmg -and circulating posi-
tions, and which can be locked in a c1rculat1ng posmon,
if desired.

Another object of the invention is to provide an ap-
paratus that can be closed for the purpose of pressure
testing a tubular string disposed in a well bore, or opened
to allow fluid circulation through- the tubular string,
and in which fluids are permltted to .pass upwardly only

" through the apparatus when it is in a closed position,

thereby allowing the tubular string: to fill ‘automatically
with the well bore fluid while being lowered therein, and

-also to permit reverse circulation of fluid upwardly . -

through the apparatus and-the tubular string when the
tester is in the well bore.

This invention possesses many 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. Thrs form is shown in the drawings’ ac-
companying and forming part. of the present specification.
It will now be described in detaﬂ for _the purpose of
1llustrat1ng the general _principles of the 1nvent1on, but
it is to be understood that such detalled descrlp’uon is'not
to be taken in a hmmng sense, since the scope of the
invention is best defined by the appended claims.

- Referting to the drawings:

Figure 1 is a longitudinal. sectlon through a tubular
tester and circulation valve, with the valve in open po-
sition;

Fig. 2 is a view sumlar to Flg 1 w1th parts shown in
elevation, of the tester in closed posmon,

Fig. 3 is a cross- sect1on taken generally along the line
3—3on F1g 1;

Fig. 4 is a view taken generally along the lme 4—4 on
Fig. 2;

Fig. 5 is a cross-section taken along the lme 5——5 ‘on

of a portion of the apparatus dlsclosed in Flgs 1to5

.inclusive.

The -apparatus disclosed in the drawings is. specrﬁcally
intended for use in a tubular string, such as a string of
tubing er drill pipe, disposed in a well bore and extend-
ing to the top of the latter. The upper portion of the
apparatus is connectible to the lower.end of the string
of tubing (not shown), whereas the lower end is adapted
to be secured to a suitable well tool therebelow, such-as
to the body A of a Well packer, thch may be of the re-
trievable type.

The tester and crrculatlon valve 1nc1udes an mner man—
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drel- 10 whose upper end 11 is connectible to:the lower
end of the:tubing string. This mandrel is telescopically
disposed within a cylmder 12, the lower end of which is -
connected to the body A of the lower tool. More spe-
cifically, the mandrel 19 includes an upper section 13
threaded onto a lower section 14, whereas the cylinder
12 includes a lower section 15 threaded onto the -body
A of the lower tool, which in turn, is threadedly secured-
within an intermediate cylinder section 16 whose upper
end is threaded onto an upper cylinder section or head 17.

-The upper and lower cylinder sections 17, 15 have
upper.and lower cylindrical walls or seating surfaces 18,
19 that are engageable by upper and lower seals 20, 21
respectively, mounted on the mandrel 10. Thus, the
upper section 13 of the mandrel carries one or a plurality
of side seals 20, in appropriate mandrel grooves 22 that
are adapted to slidably seal -along the upper cylindrical
seat or wall 18. The lower seals 21 may be of any suit-
able type. As disclosed, they are longitudinally spaced
chevron type of sealing members facing in an upward
direction and separated by intervening spacers 23, the
seal ring 21 and spacer 23 combination surrounding the
lower mandrel section 14 and resting upon a lower shoul-
der 24 on the latter, being held in appropriate position
by the lower end 25 of the upper mandrel section 13. .

The mandrel 10 is tubular, being provided with a
plurality of side ports 26 therethrough establishing com-
munication between the interior of the mandrel and an
annular chamber 27 defined between the exterior of
the mandrel-10 and the surrounding cylinder 12, the inner
wall 28 of the cylinder section 16 having a’substantially

- greater diameter than the diameter of the mandrel 16, to
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provide the annular space 27 through which fluid can

‘circulate freely when the apparatus is in an open position.

The mandrel 10 can be lowered with respect to the cylin-
der 12 to dispose its lower seals 21 completely within the
lower cylindrical valve seat 19, as determined by en-
gagement of the lower end 29 of the mandrel with a stop
shoulder 30 formed on the lower cyhndncal body section
155 When the lower seals 21 are in this position, the
upper seals 20 are still 1n sealmg engagement with the
upper cyllnder seat 18.

- 'The lower -portion’ 14 of the mandrel is closed agalnst
downward passage of fluid; as by means of a downwardly
seatlng ball valve 31, or similar element, .adapted to en-
gage a companion valve seat 32, which surrounds‘a lower
passage 33 through the lower portion of the mandrel,
The 'ball ‘31, “however, can move upwardly from ‘its seat
32 when" upwatd flow of fiuid tends to occur in the ap-
paratus, the internal diameter of the lower mandrel sec-
tion- 14 above the séat 32 being: much greater. ‘than the

- ball d1ameter, to allow fluid to by-pass around the ball 31

55

in‘an upward direction, and continue on upwardly through
the" mandrel 10 and ‘into the tubing string thereabove.
The upward travel of the ball valve element’ 31 is ]erted
by its engagement with a retaining pin 34 secured to the

. lower mandrel section 14 and extendmg across the passage
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through this section.

As stated above, when the mandrel 10 has been shrfted
downwardly ‘with respect to ‘the. cylinder 12, to place
the lower Seals 21 in engagement with the lower cylin-
drical seat -19; the _upper. side seals 20 still engage the.
upper- cyllndrlcal seat 18. Fluid pumped downwardly.
through the mandrel 19 cannot pass down through the
lower. cylmder section 15 and into the .body -A of the
lower tool,.in view of the downward . movement of the.

- ball valve,member 31 into-engagement. with _the valve

70

seat 32. Similarly, any fluid in the mandrel 10 passing
out through the ports 26 and into the cylinder 12 cannot
pass-upwardly between the mandrel and cylinder in view.
of the. upper. seals 20. It -also is 1ncapable of passing
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downwardly into the lower portion 15 of the cylinder
because of the sealing engagement of the lower seal rings
21 against the lower cylindrical valve seat 19. However,
when the mandrel 20 is elevated with respect to the cylin-
der 12, as determined by engagement of a flange 35 on
the mandrel with the lower end 36 of the upper cylinder
section 17, the lower seals 21 are disposed a substantial
distance above the lower cylindrical valve seat 19. When
in this position, fluid can then pass down the inside of the
mandrel 1® and out through the side ports 26 into the
annular space 27 between the mandrel 1% and cylinder
12, continuing around the lower seals 21 and through the
lower cylinder section 15 into the body A of the lower
tool. The upper seals 20 are still in engagement with the
upper cylindrical wall or seat 18, to prevent fluid from
passing in an upward direction between the mandrel 10
and the upper cylinder head.

The mandrel 18 can be locked in its upper position -

with respect to the cylinder 12, or it can be shifted to a
released position, which will enable it to be lowered with
respect to the cylinder 12, to place it in a valve closing
position.  Thus, the intermediate cylinder section 16 is
provided with a pair of diametrically opposed and elon-
gate keys 37 extending inwardly from its side wall to a
partial extent.
engageable by the lower surface 39 of the flange 35.
When this occurs, the mandrel 16 canunot move down-
wardly with respect to the cylinder 12 from the position
shown in Fig. 1. However, the flange 35 has a pair of
diametrically opposite longitudinal slots or grooves 40
formed therein having a width slightly greater than the
width of the keys 37. When the mandrel 10 has been
turned relative to the cylinder 12, to place these slots 40
in alignment with the keys 37, the mandrel can be

lowered with respect to the cylinder to dispose its lower °

seal elcments 21 in engagement with the lower valve seat
19, thereby closing the valve apparatus against down-
ward passage of fluid therethrough.

In order to determine the position of alignment or dis-
alignment of the longitudinal slots 4¢ with the keys 37,
a pair of diametrically opposite locating and driving lugs
41 depend from the stop or lock flange 35 to one side of
the slots 40. Each lug, as disclosed in the drawings, and
more particularly in Fig. 6, is disposed in a clockwise
direction with respect to its associated slot 40, one face
42 of the lug preferably constituting a -continuation of a
side 43 of the slot. The other face 44 of the lug forms
a stop surface adapted to engage a key 37 to insure the
disalignment of the slots 4@ with respect to the keys and
causing the stop flange 35 to engage the upper ends 38
of the keys, as explained hereinbelow. When the upper
end of the stop flange 35 is engaging the lower end 36
of the upper cylinder section or head 17, the locating
and drive lugs 41 extend below the upper ends 38 of the
keys 37, in order that rotation of the mandrel 10 in one
direction or the other with respect to the cylinder 12 will
cause one face-42 or the other face 44 of each lug 41 to
engage one side or the other side of each key 37.

In the specific device disclosed in the drawings the ro-
tation of the mandrel 10 in a counter-clockwise direction,
or to the left, with respect to the cylinder 12, will engage
the sides 42 of the lugs 41 in alignment with the sides 43
of the slots 40 with one face 37a of the keys 37. ‘This
is. the position disclosed in Fig. 4, in which one face 42
of each lug is engaging a key 37, thereby placing each
key in alignment with an associated slot 40 in the flange.
This is the unlocked or released position of the device,
which then allows the mandrel 10 to be lowered relative
to the cylinder 12, to place the lower seals 21 in firm seal-
ing engagement with the lower cylindrical valve seat 19,
closing the valve device to downward flow of fluid there-
through.

With the mandrel 16 in its elevated position with re-
spect to ‘the cylinder 12, as determined by engagement
of the flange 35, with the lower end 36 of the upper cyl-

The upper ends 38 of these keys are *

inder section 17, the rotation of the mandrel in a clock-
wise direction, or to the right, as seen in Fig. 6, will cause
the other face 44 of each lug 41 to engage the other face
37b of a cylinder key 37, in which position the keys 37
are out of alignment with respect to the slots 46, which
position is shown in Figs. 1 and 3. Accordingly, if the
mandrel 10 is now lowered, the lower surface 39 of the
flange 35 will engage the upper ends 38 of the keys 37,
precluding downward shifting of the mandrel 10 within
the cylinder 12, and insuring that the lower seals 21 will
be disposed in a position well above the lower cylindrical
valve seat 19, allowing fluid pumped down the mandrel
1¢ to pass out through the ports 26 and into the annulus
27 between the cylinder 12 and mandrel 10, thence con-
tinuing down through the lower cylindrical section 15 into
the body A of the lower tool.

As stated above, rotation of the mandrel 10 in a coun-
terclockwise direction, or to the left, will cause the lugs
41 to engage the other sides 37a of the keys 37, placing
the slots 49 in alignment with the keys and allowing the
mandrel 10 to be lowered to its fullest extent within the
cylinder 12 to a closed position. When in this position,

. which is shown in Figs. 2 and 4, the lugs 41 and the sides
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of the slots 40 are still in engagement with the longitudi-
nal keys 37. 1If it is again desired to open the device,
an upward pull is taken on the mandrel 10, the latter
being moved upwardly wuntil the upper surface of its
flange 35 engages the lower end 36 of the upper cylinder
section 17, whereupon the mandrel is turned to the right,
or to the position shown in Figs. 1 and 3, to relock the
mandre! 1¢ with respect to the cylinder 12 and prevent
downward movement of the mandrel relative to the cyl-

. inder.
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In the use of the apparatus disclosed in the drawings
and described above, the lower cylinder section 15 may
be connected to a suitable tool, such as the body A of a
well packer, which may be a packer of the retrievable
type shown in United States Patent No. 2,368,400. This
well packer has a friction drag device adapted to engage
the wall of a well casing disposed in the well bore, which
tends to resist both rotation and longitudinal movement
of the lower tool A within the well casing or well bore.
The upper end 11 of the mandrel 1¢ is connected to the
lower end of a string of tubing or drill pipe, or the like,
and the entire combination is then lowered in the well
bore. Preferably, during such lowering the mandrel 10
is locked in its upper position within the cylinder 12, so
that fluid in the well bore can pass freely up through the
body A of the lower tool into the cylinder 12, around
the mandrel 10 and in through the ports 26 to the interior
of the mandrel. Fluids can also pass upwardly through
the lower passage 33 in the lower mandrel section 14,
elevating and unseating the ball valve element 31 and
flowing around the latter into the interior of the mandrel
16 for continued upward passage through the. tubular
string thereabove. Despite the downward motion of the
mandrel, the engagement of the lower surface 39 of the
flange 35 with the upper end 38 of the keys 37 prevents
the mandrel from being shifted to its closed position
shown in Fig. 2. - -

During the running of the apparatus on the tubular
string down through the well bore or well casing disposed
therewithin, the tubular string may. be tested at any. de-
sired time to detect the presence of any leaks. When the
testing is to occur, the mandrel 10 is rotated to the left
until the sides 42 of the Iugs engage the sides 374 of the
keys, which brings the slots 40 in alignment with the
keys 37, whereupon the mandrel 18 can be lowered with
respect to the cylinder 12 to place the lower seals 21 in
engagement with the cylindrical seat 19, which closes the
cylinder against downward passage of fluid into the lower
cylinder section 14 and the body A of the lower tool.
Pressure can now be applied to the fluid in the tubular
string, mandrel 10 .and cylinder 12, this fiuid being in-
capable of passing downwardly through and out of the
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mandrel by virtue of the engagement of- the ball valve 31

with its seat 32. It is also prevented from passing in a -

downward direction between the mandrel 10 and the cyl-
inder 12 by the sealing engagement of the lower seals 21
against the lower seat 19, and from passing in an: upward
direction by the sealing engagement of the upper seals 20
with the upper seat 18. The desired pressure can “be im-
posed on the fluid to determlne the presence of any leaks
in the tubular string.

After the test has- occurred the mandrel 10 can be
elevated, to place its flange 35 in engagement with the
lower end 36 of the upper cylinder section. 17, where-
upon it is turned to the right to again relock .the tool.
The tubular string,- mandrel 19, cylinder- 12 and: lower
tool A can then be caused to descend to a further extent,
the tester and control device remaining in its open- posi-
tion. At any time, the tubular string and mandrel 10
can be turned to the left to align the slots 40 with the
keys 37, the mandrel again being lowered with respect
to the cylinder 12 to place the tester in:the closed posi-
tion shown in Fig. 2. The relative rotation between
the mandrel 10 and cylinder 12, as well as the relative
longitudinal movement between the mandrel and cylinder
can occur, inasmuch as the lower tool A has the friction
drag- device thereon engaging the casing; which resrsts
movement of the cylinder 12 within the-well bore.

-When the apparatus has been lowered in the" well
bore to the point at which a partlcular operation is to
take place, as for example, the pumping of cement slurry,
and the like;, down through the tubular string, through
the valve control device and out through the well packer
A therebelow, the mandrel 10 is placed in its upper
posmon and is relocked in that position to hold the-valve
in its open or circulating position, allowing the fluid to
pass downwardly throuigh the mandrel 18, out through its

" ports. 26, through the annulus 27 between the mandrel
10 and.- cylinder 12, and down through the lower cylin-
der section 15 into the tubular body A of the lower tool.
The mandre! cannot be inadvertently shifted-in_a down-
ward direction with respect to.the cylinder,. in view of
the engagement of the lower surface 39 of the range 35

" with the upper ends 38 of the. keys 37.” When the

operatlon has been completed the mandrel can remain
in that posrtlon, the lower tool A being released from
the well casing disposed in the well bore and the tubular
string raised to lift the control valve and the lower tool
in the well casing, enabling it to be withdrawn from

6

the compamon seat 32. Accordingly, whenever-a string of
tubing is to be tested, it is merely necessary. to impose
pressure on the fluid in ‘the tubular strmg and mandrel

- .10, this fluid being ‘incapable of passing down into the
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loWer cyhndncal section 15 and body A of the lower
tool. Then -again, if the mandrel 10 happens to be
located -in its downward or closed position within the
c¢ylinder 12, it is still possible to reversely circulate down
through the annulus between the tubing string and cas-
ing, the fluid passing up through the body A of the lower

" toot and the lower cylinder section 15, umseating ‘the ball

valve member 31 and proceeding up through the interior
of the mandrel 10 and the tubing strmg to the top of the

) well bore.

The diameter of the upper cylmdrlcal seat 18 is made
substantially equal to the diameter of the lower cylin-
drical valve seat 19, to provide a pressure balanced con-
dition, * When pressure . is present in the’ cylinder 12,
with the device in the closed position shown in Fig. 2,
there are no hydrauhc forces tending to shift the mandrel

" and cylinder in one direction or the other longitudinally
. of the well bore.

Accordingly, even with full pressure
in the mandrel 10 and the cylinder 12, the mandrel can
still be shifted longitudinally of the cylinder between open
and-closed positions, without any need for offseting hy-

" draulic forces. The only forces that need be overcome

are the friction forces, such as the friction of the seal
rings 20, 21 against. therr companion valve seatmg sur-

- faces, which is small and relatively negligible in value.
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the well casing.  During such elevating movement, .the

control device is in its open or circulating position, allow-
ing fluid to drain out the tubing string and down through
the mandrel 10 and its ports 26 into :the annular’ space
27 between the mandrel and cylinder, continuing on
down through the lower:cylinder section 15 and through-

the body A ‘of .the lower tool for discharge into the -

casing below the apparatus. In the event it is desired
to reverse the circulating. fluid in the well casing, so as
to more readily remove any excess cement slurry that
.mlght be present in the tubmg strmg ‘and’ the control
valve, fluids pumped down “the annulus ‘between. the
tubular string and the well .casing- will_ pass upwardly
through the body A of the- tool ‘and up through the cyl-

inder 12, ﬂowmg through the - annulus 27 and the ports o

26 into the mandrel 10, ‘This fluid will" also pass- up-
wardly through the I6wer mandrel passage 33, unseatlng
the ball 31 and flowing around” the lafter to the interior
‘of the mandrel 10, for continued upward passage through
the tubular strmg to the:-top of the well bore. -

With the apparatus disclosed, it may. be lowered on
the tubular string in the well’ casing, with the mandrel
10 in its unlocked ‘or released -position, in which the
lower seals 21 will engage the lower cylindrical valve
seat: 19. When in this position, the fluids in the well
bore can still pass upwardly through the body A of the
tool into the mandrel 10 and tubing string by virtue -of
the upward unseating of the ball valve element 52 from

50
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To. facilitate the free operation of the equipment, a
suitable rubber. wiper ring 50 may besecured to the
upper portion of the upper head 17, this. ring slidably
engaging the periphery of the mandrel 10. Moreover,
the fluid above the upper mandrel seals 20 may be al-
lowed to pass freely into-and.out of the upper cylinder
head 17 through a bleeder port 51 in the upper cylinder
head below and adjacent the rubber wiper ring 50.

It is, accordingly, apparent that a tubmg tester and
clrculatmg valve has been provided that is relatively ea.sy
to manipulate between its open and pressure : testing posi-
tions. ~The tester may be maintained in pressure testmg
position during the lowering of the apparatus in the
well bore,. inasmuch as the upward movement of the
ball “valve. element 31 from its seat 32 will allow the
fluid in the well bore to pass automatically into the man-

> drel 10 and the tubing string. All that need be done

whenever a test is to occur is to apply pressure to the
fluid in the frubmg string, mandrel 10 and cylmder 12,
In the event it is desired to lock the apparatus in:an
open’ or circulating position, it is a simple matter to
elevate the mandrel within the cylinder and then turn it
to-the right until the lugs 41 engage the keys 37, in-
suring complete disalignment between the flange slots 40
and the keys, thereby precluding any substantial down-
ward movement of the mandrel relative to the cylinder.

- 'The resistance to turning and longltudrnal movement of

the cylinder in-the well bore is provided either by the
inertia ‘of  the parts or by -the lower tool ‘A, such as
the drag device -associated therewith, which normally en-
gages the wall of the well casing in which the apparatus
is used.. Reverse circulation through the device can occur-
at-any time, despite the fact that it might be placed in

the pressure testmg and non-cu-culatmg posrtlon shown

in "Fig. 2. :

Attention is dlrected to - my -application for “'I‘ubmg ‘
Tester and Well Packer Appa.ratus,” Serial No. 394,109,
filed November 24, 1953, in which a similar apparatus is
described and in which the broad aspects of the inven-
tion -are - claimed. ~ This “application also discloses the:
cooperatron ‘between the apparatus and a. retrievable
well packer connected-to the lower porticn of the ap-
paratus, which embodies the friction drag device.

The inventor claims:

1. In a well tool for use in a well bore: an outer tu-

‘bular member; an inmter tubular member telescopically -
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arranged in said outer member and having means there-
on. for attaching said inner member to a tubular string
to lower the.tool in the well bore; said inner member
having a side port for discharging fluid through said
outer member and said inner member being closed below
said port against downward passage of fiuid; said inner
and outer members having upper and lower longitudinal-
ly spaced coengageable seals on opposite sides of . said
port; said upper and lower seals both being engageable
when said inner member is disposed in a lower position
within said outer member to prevemt fluid passing out
through said port from flowing upwardly from said cuter
member and downwardly through said outer member;
said inner member being shiftable upwardly relative to
sajd outer member to disengage said lower seal and
permit fluid pumped down said inner member to pass
into and down through said outer member; said outer
member having -a longitudinally extending key; said
inner member having a flange engageable with the upper
end of said key to prevent downward movement .of said
inner member within said outer member to hold said
lower seal disengaged, said flange having a slot for re-
ceiving said key to allow said inner member to move
downward within said outer member to engage said
lower seal, and means on said inner member engageable
with said key upon turning of said inner member within
said outer member to selectively align said slot with
said key or disalign said slot with said key.

2. In a well tool for use in a well bore: an ocuter tu-
bular member; an inner tubular member telescopically
arranged in said outer member and having means there-
on for attaching said inner member to a tubular string
to lower the well tool in the well bore; said outer mem-
ber having longitudinally spaced upper and lower cylin-
drical seats thereon; said inner member having a side
port for discharging fluid into said outer member be-
tween said seats and said inner member being closed
beiow said port against downward passage of fluid; said
inner member having longitudinally spaced upper and
lower sealing means thereon simultaneously engageable
with said upper and lower seats, respectively, to prevent
fluid -passing out through said port from flowing upward-
ly from said outer member and downwardly through
said outer member; said inner member being shiftable
upwardly relative to said outer member to move said
lower sealing means above said lower seat to per-
mit fluid pumped down said inner member to pass
into and down through said outer member; said
outer member having a longitudinally extending key;

said inner member having a flange engageable with-

the upper end of said key to prevent downward pas-
sage of said lower seal within said -outer member to
hold said lower seal above said lower seat, said flange
having a slot for receiving said key to allow said inner
member to move downward within said outer member
to engage said lower seal with -said lower seat; and
means on said inner member engageable with said key
upon turning of said inner member within sajd outer
member to selectively align said slot with said key or
disalign said slot with said key.

tubular member; an inner tubular member telescopically
arranged -in said cuter member-and having means there-
on for attaching said inner member-to a tubular string
to lower the tool in the well bore; said inner member
having a side port for «discharging fluid through said
outer member and said inzer being closed below said
port against downward passage of fluid; said inner and
outer members having upper and lower longitudinally
_ spaced co-engageable seals on opposite sides of said port;
said upper and lower seals both being engageable when
said inner member is disposed in a lower position within

said outer member to prevent fluid passing out through.

said port from flowing upwardly from said outer member
and dowanwardly through said outer member; said inner
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2
member being shiftable upwardly relative to said outer

‘member to disengage said lower seal and permit fluid

pumped down said inner member to pass into and down
through said outer member; said outer member having
a longitudinally -extending key; said inner inember hav-
ing 'a flange engageable with the upper end of said key

to prevent downward movement of said inner member

within- said outer member to hold said lower seal disen-
gaged, said flange having a slot for receiving said key to
allow said inner member to move downward within said
outer member to engage said lower. seal. )

4, In-a well tool for use in a well bore: an outer
tubular member; an inner tubular member telescopically
arranged .in said outer member and having means there-
on for attaching said. inner member to a tubular string
to lower the well tool in the well bore; said outer mem-
ber having longitudinally spaced upper and lower cylin-
drical seats thereon; said inner.member having a side port
for discharging fluid into said outer member between
said seats; said inner member having longitudinally
spaced upper and lower sealing means thereon simul-
taneously engageable with said upper and lower seats,
respectively, to prevent fluid passing out through said
port from . flowing upwardly from said outer member
and downwardly through said outer member; said inner
member being shiftable upwardly relative to said outer
member to move said lower sealing means above said
lower seat to permit fluid pumped down said inner mem-
ber to pass into and down through said outer member;
said outer member having a longitudinally extending
key; said inner member having a flange engageable with
the upper end of said key to prevent downward passage
of said lower seal within said outer member fo hold
said lower seal above said lower seat, said flange having
a slot for receiving said key to allow said inner member
to.move downward within said outer member 10 engage
said lower seal with said lower seat; means. on said inner
member engageable with said key upon turning of said
inner member within said outer member to align said
slot with said key or disalign said slot with said key; said
inner member having a valve seat below said port; and
a valve clement movable downwardly info engagement
with- said seat to prevent downward flow of fluid there-
through. . -

5. In a well tool for use in a well bore: an outer tu-
bular member; an inner tubular member telescopically
arranged in said outer member and having means there-
on for attaching said inner member to a tubular string to
lower the tool in the well bore; said inner member hav-
ing a side port for discharging fluid through said outer
member and said inner member being closed below said
port against downward passage of fluid; said inner and
outer members having upper and lower . longitudinally
spaced co-engageable seals on opposite sides.of said port;
said upper and lower seals both being engageable when
said inner member is disposed in a lower position within
said outer member to prevent fiuid passing out through
said port from flowing upwardly from said outer mem-
ber and downwardly through.said outer member; said
inner member being: shiftable upwardly relative to said
outer: member to disengage said lower seal and permit

fluid pumped down said inner member to pass into and
down through said outer member; said outer member

having a pair of diametrically opposed longitudinally
extending keys; said inner member having a flange en-
gageable with the upper end of said keys to prevent
downward movement of said inner member within said
outer member to hold said lower seal disengaged, said

flange having diametrically opposite slots for receiving.

said keys to allow. said inner member to move down-
wardly within said outer member to engage.said lower
seal; and lugs on said inner member engageable with
one side of said keys upon turning of said inner member
in cne direction within said outer member to align said
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slots with said keys and engageable with the opposite -
sides of said keys upon turning of said inner member in

the opposite direction within said outer member to dis+
align said slots with said keys.
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