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13 Claims.
This invention relates to oil well devices, and
particularly contemplates casing packers for con-
trolling gas pressure in flowing wells and for ob-
taining samples of fluid occurring below predeter-
mined levels in the well, as well as for numerous
other purposes where it is necessary to seal off
" the hore of a well casing and tap the fluid re-
" sources therebelow.

The general object of my Patents No. Re. 16,577, '

issued March 29, 1927, No. 1,648,377, issued No-
vember 8, 1927, and No. 1,608,167, issued Novem-~
ber 23, 1926, to provide a device for closing off the

10

bore of the hole to maintain a predetermined .

pressure in the well therebelow, also comprises an
object of the present invention. )

Various types of packing elements have heen
devised to effect control of flowing wells which
rely upon the weight of a tubing siring to ex-
pand the packer at the point at which the seal is
to be effected. As such devices are very often
lowered in the well against the flow of oil or gas,

. a by-pass'must be provided for the upwardly mov-
ing fluid. It is a common practice with such de-
vices of the prior art to permit the fluid to flow
not only upwardly around the tubing but also
through the entire length of the tubing string to
the well top. .

15

It is therefore an important object of the pres- -

ent invention to provide a device adapted for
facile introduction into a well shaft against a
heavy expulsion of oil or gas upwardly there-
through comprising g string of tubing having a
bore for the passage of pressure fluid downward-
ly therethrough but not in the opposite direction
provided with packing means for closing the an-
nular space between the tubing and the shaft,
and having independent vent means to communi-
cate the zone above and below the packing means,
not only through packing means exterior of the
tubing but also through the tubing to facilitate
the lowering of the device through the expelling
oil or gas, and carrying means actuated by the
tubing for anchoring the device at any desired
level in the well shaft and incidentally close the
vents and open the bore of the tubing string to
the passage of oil or gas upwardly therethrough;
thus to divert all the flow of oll or gas from pass-
ing upwardly through the well shaft to the tubing
string. :

Anocther object is the provision of a tubing
string having an expansible packer to close the
annular area between the tubing and casing in
which the device is adapted to be lowered in use,
in combination with a valve to normally maintain

30

well and a by-pass around said valve adapted to

be made effective after sealing the casing bore.
Another object is to provide a discharge tubing

for use in a well shaft comprised of an upper and

‘s lower portion thereof with a single telescopic

connection therebetween forming parts, respec-
tively, of said portion of the tubing for permitting
relative axial movement thereof but having de-
pendent rotary movement; valve means for main-
taining a fluid-tight seal between the portions of
the tubing when the telescopic sections thereof
are in extended relation; and ports communicat-
ing with the well shaft, adapted, upon the tele-

-scopic contraction of the parts, to close the ports

and open the bore of the tubing string to the pas-
sage of pressure fluid therethrough. o
Another object is to provide a device of the
character described equipped to preserve dry tub-
ing for utilization as a formation tester, but
which may be employed in other capacities where-
in circulation downwardly through the tubing is
desirable.
. Another ‘object is to provide a string of tubing.
with g dual valve controlled inlet whereby the
bore of the lower end of the upper portion is
adapted to be opened for the entrance of pres-
sure fluid from below, and- subsequently auto-

inatically closed when the tubing is raised for

removal from. the well thus entrapping the fluid
therein. ' )
Fig. 1 is a sectional view of my invention with

the parts as positioned for lowering into the well;
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Fig, 2 is an elevation of the device as shown in
Fig. 1; : ) .

. Fig. 3 is a broken sectional view of the upper
part of the embodiment of Fig. 1 with the parts

as positioned during operation;'

Fig. 4 is an elevation, partly in section, of a
modified form of my device; L

Fig. 5 is a broken sectional view of anothe
form of the upper portion of the embodiments
of Figs.1and 3 and 4; i

Fig, 6 is a broken sectional view of the upper
part of a modification of either the structure of
Fig. 1 or Fig. 4, particularly adapted for use as a
formation tester. .

The present improvement consists generally of
a flow line made up of two sections of tubing
string A and B, respectively (see Fig. 2) having a
telescopic connection therebetween, incorporat-

. ing composite valve means for maintaining a fluld

tight seal between sald tubing sections when in
normal extended position, said valve means being
adapted to open upon telescopic. contraction of

the bore of the tpbing closeq to pressure in the 55 the parts of said connection to create a passage
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for the flow of pressure fluid therethrough. The
lower tubing section B is proyided with an expan-
sible packer controlled coincidentally with said

valve means. Communication between the tub-
ing sections A and B is maintained while the de-

vice is in use and until it is desired to withdraw . -

the tubing from the well, whereupon elevation

of the tubing automstically closes the valve

means, and, in accordance with specific embodi-
ments hereinafter in detail described, either en-
traps the fluid in the tubing for subsequent ex-
amination, or permits drainage of the fluld from
the tubing through a valve provided therefor.
Referring to the drawings in detail, the nu-
merals of which indicate similar parts through-
out the several views, T designates a tubing string
extending upwardly to the well surface within a
casing (not shown). To the lower end of the
tubing is threaded a pipe 8 comprising a hollow
stem 9 and a diametrically enlarged lower por-
tion 10 having a peripheral flange 11 on its bot-
tom end. Stem 9 and enlarged portion 16 of
the pipe 8 are provided with lateral ports i2 and
3, respectively, for purpose hereinafter de-
scribed. A sleeve valve 14 slidably encircles stem
8 and normally bears against a shoulder {5 formed
on the periphery of pipe 8 by the enlargement
comprising the lower portion {0 so as to close
ports 12. A spring i6 encircles stem 8 between
valve 14 and a periphera] flange {7 adjacent the
upper end of the pipe to normally urge the valve
toward the closed position just described. The
bore of pipe 8 is normally closed to pressure
therebelow by a poppet type valve 18 adapted to
seat on the internal shoulder I9 formed by the
difference in diameter of the bores of stem 9
-and portion 18, Valve 18 is secured to the upper
end of a valve stem 20, which extends slidably
through the hub 21 of a spider 22 secured in
the lower end of the bore of pipe 8. A helical
spring 23 encircles valve stem 20 to urge valve
18 to closed position. v
A barrel 24, forming a part of tubing section B
of the flow line which comprises tubing sections
A and B, is adapted to telescopically receive the
lower end of pipe 8 and has an upper end of
smaller diameter than the outer periphery of
flange {1, whereby the barrel will be suspended,
by engagement wtih said flange 11, from pipe 8
for lowering in the well; said pipe being movable
telescopically into barrel 24 when said barrel is
supported in the casing as héereinafter noted.
The barrel 24 is thus adapted to telescopically
- receive the lower end of pipe 8 but relative rotary
movement is limited by pins 25 comprising screws
mounted on the opposite sides of the lower end
of the pipe 8. ‘Pins 25 extend into slots 26 cut
through opposite sides of barrel 24, The bight
of the respective slots is.disposed in the upper
end of the barrel so as to lock the pins in the

slots with the barrel in its lowermost position

with respect to the pipe. A shell 27 tightly in-
closes barrel 24 to make the walls of the latter
fluid tight. The upper rim of the barrel is bev-
elled to form a valve seat 28 for a complementary
surface 29 on the lower rim of sleeve valve 14
which is adapted to contact seat 28 when the
stem of pipe 8 is telescoped into the bore of barrel
24; valve 14 being closed when the pipe and bar-
rel are locked in extended relation. i

A lower tubing section 30 is connected to the -

bottom of barrel 24 to form an extension thereof
by means of a hollow valve bushing 31 threaded
into the lower end of the barrel. /A packer body
32 encircles tubing section 30 and is held con-
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centric therewith by a hub 33 of a spider 34 in-
tegral with a valve seat member 35 threaded to
the upper end of packer body 32 through which
the tubing 30 slidably extends. On the lower
end of packer body 32, a collar 38 is threaded
which carries a spider 37 in its bore having a
hub 38 through which the tubing section recip-
rocably extends. ‘ .

A coupling 39 is threaded to the tubing section
30 below the spider 81 for support of body 32
while lowering or withdrawing the device from the
well. A swinging anchor (not shown) may be
threaded into coupling 39, if desired, for obvious
The upper rim of member 35 is bev-
elled to form a seat 40 on which valve bushing
31 is adapted to bear to effect the closure of the
bore of the packer body as later described.

A slip extending element 41 comprising an in-
verted conical member slidably encircles the pack-
er body 32 below and spaced from the member 35,
Between the member and expanding element a

packer 42 of the hook wall type, composed of rub- °

ber or the like, is disposed, having its upper and
lower edges mortised with the member and ex-
panding element, respectively. Conventional
slip mechanism is mounted on the packer body
comprising a sleeve'43 having a series of slips 44
secured thereto by means of respective shanks 45,
said slips 44 being expansible outwardly upon
downward movement of the expanding element
41 therebetween. .The sleeve 42 and slips 44 are
locked in a lower position with respect ‘to the ex-
panding element by the engagement of a pair
of gudgeons 46 with suitable hooks 471 integral
with the lower end of the sleeve. To enable con-
trol of the rotary movement of the body 32 for

effecting disengagement of the gudgeons 46 and

hocks 41, the hub 38 of the spider 37 is keyed
to the tubing 30 as at 48. The bights of the slots
26 and the hooks 47 extend in the same direc-
tion to cause upon rotation of the tubing the re-

" lease of the slips and the unlatching for tele-

scopic movement of the pipe 8 and barre] 24 si-
multaneously or successively. A plurality of
bowed spring members 49 are secured to sleeve

- 43, their opposite ends being unattached but bear-

50
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ing slidably in individual guiding grooves 50
formed in the sleeve for respective spring mem-
bers. The springs 49 are thus free to bow out-
ward and frictionally engage the casing to resist
rotation of the sleeve when it is desired that the
slips be released by rotation of the tubing
counterclockwise direction. .

It will be noted that due to the frictional con-
tact of the spring members with the casing, the

" barrel may not freely gravitate with the tubing

a0
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string, but may require that the bushing 3{ be
lowered against its seat 40 and the barrel pushed
through the casing to the desired location in the
well. To.counteract this tendency and insure
minimum restriction of the bore of the casing by

" the device while being lowered to position, a heli-
" cal spring 51 is provided to encircle the tubing sec-

tion 30 between an annular flange 52 integral
therewith and the hub 38 of spider 37, whereby

its expansive force will resist the lowering of the »

tubing with respect to the barrel.
The operation of this embodiment of my in-

" vention is briefly described as follows: This device

70
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is lowered into the casing with the parts as shown

12 in response to the pressure of spring 16, poppet
valve {8 closing the bore of the tubing to préssure
therebelow, ports 13 open, and valve bushing 3/
displaced from its seat by the pressure of spring

‘ina‘

-1in Fig. 1, i. e., with sleeve valve 14 closing ports
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8{. Circulation may be established, if desired, by
the introduction of fluld into the tubing at the
well surface, which is then pumped through the
tubing and valve I8 for emission from the ports
i3 and thence upwardly in the casing. - When the
desired location in the well is reached, the tubing
. string is raised slightly and turned counterclock-
wise so as to bring the pins 28 into the vertical
portions of their. respective slots 26; continued
rotation being operable to move the gudgeons 48
from hooks 41.. Sleeve 43 is held stationary by
engagement of spring members 48 with the casing.
Continued downward movement of the tubing
string urges. the ‘slips 44 into engagement with
the casing, preventing further downward move-
ment of the expanding element 4. The support

afforded the expanding element will also sus-:

tain the weight of the packer body 32, The valve
bushing 31 is accordingly moved downward with
the tubing until it contacts seat 40, whereupon the
barrel 24 will be held in the casing while the tub-
ing T and pipe 8 continue to move downward, pipe
8 telescoping within the barrel 24. The lower rim
of the sleeve valve (4 will contact seat 28, thus
_ closing off the passage of the gas and oll into the
casing from the flow line. Continued downward
movement of the tubing string will compress the
spring 16 to insure a fiuid tight seal at seats 40
and 28, thus conveying the weight of the tubing
string to the barrel and causing the expansion of
packer 42 so as to confine all flow of the oil and
gas through the tubing string. It will be observed
that the order of operations comprising the ex-
pansion of the packer, and the closure of valve
3i.and port I8, respectively, relative to each other,
depend upon the strength of springs 18 and B6i
with respect to each other, and with the force re-
quired to effect the expansion of packer 42, which
may be varied In specific embodiments, as de-
sired. The telescopic movement of the pipe 8 in-
to the barrel 24-communicates ports 12 and ports
13 around valve {8 and restricts all the flow from

3

elevation of the tubing string disengages the
slips 44 facilitating removal of the device from

" the well. :

10

Poppet valve 18 may be omitted from either of
the embodiments of Figs. 1-3 or Fig. 4, and the
bore of pipe 8 between ports 12 and 13 closed by a
disc 54 (Fig. 5), welded or otherwise secured in the
pipe. Tt will be obvious that in such embodiments .
the fluid in the well tubing cannot freely drain
out as the device is raised from the well due to
the closure of the ports 12 by sleeve valve 14 when
the weight of the tubing on spring 16 is relieved.

_ Where it is desired to drain the tubing to expedite

156
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the well to the tubing. It will be noted that the

proportion of the weight of the tubing string per-
mitted to rest on spring 16 will determine the ex-
tension of pipe 8 into the barrel 24 and accord-
ingly, the size of the by-pass around thevalive,
Referring to the modification of my invention
shown in Fig. 4, valve bushing 31 is omitted and
a hollow head 63 is substituted. Head §3 forms an
adapter and is threaded into the bore of barrel 24
and directly to the upper end of packer body 32,
being mortised to the tubing hook wall packer 82.
The lower tubing section 30 is threaded into the
bore of head 53. While lowering the device of
this embodiment into the well for operation, the
upward flow of oil or gas is confined to the tub-
ing section 30 from which the oil or gas passes
through ports 13 of pipe 8 into the casing. The
seating of packer 42 incident to fhe actuation of
slips 44 as above described with reference to-the
_embodiments of Figs. 1-3, permits pipe 8 to be
telescoped into barrel 24 for closing ports 13 and

45
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open the bore of the tubing while sustaining the -

weight of the tubing string. ,
When it is desired to remove the device of either
of these embodiments from the well, the upper
sectlon of the tubing string 1 is raised fo oben
the ports (3 whereupon the fluid in the tubing
thereabove will drain therefrom to find & common
level in the well shaft, or circulation downwardly
through the upper section T past valve 18 to said
ports (3 and thence upwardly through the shaft,
may be established to wash the packer free of
sediment accumulations thereabove. Continued

656
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removal of the assembly from the hole, the tubing
may be raised in a series of operations, each time
resetting the slips and exerting downward pres-
sure on spring 16 to bring ports 12 and {3 into
communication, ' ‘

An embodiment hereof provided : with disc
closure means 54 may be used with equal efficacy
as a formation tester, in which case fluld admitted
into the upper tubing section is retained for sub-
sequent examination at the well surface by the
closure of ports 12 simultaneously with the alle-
viation of the pressure on the packer and spring
16. ‘

For purposes of formation testing, however, the
device may be modified (Fig. 6) by the provision
of> a ball valve 55 and a cage 56 secured or In-
tegrally formed in the hore of pipe 8 above ports
12. Valve 55 is adapted to open to pressure from
below so as to admit into the tubing string the
fluid under pressure to be subsequently tested but

‘to close the bore to a balance of pressure in the

tubing string thereabove. -

It will thus be seen that I have provided a
device capable of numerous embodiments and
adapted for use primarily in securing maximum

" utilization of gas pressure In flowing wells which

embodies a pair of valves for most effectively di-
verting the flow of oil and gas fluid, selectively,
into the well casing around the tubing string or
into the tubing string with a variable rate of flow;
and further, that such device is equally adapt-
able for use in obtaining samples of fluid in the
well hole. . ) )

When in the following claims I refer to “anchor-
ing means” or “means for anchoring,” I mean
mechanism for securing and holding a portion of
the flow line at some desired point within the well.

While I have described but a few of the em-
bodiments of my invention, it will be apparent to
those of skill in the art that numerous changes
in size, design, proportion and number of the vari-

- ous parts may be made, and that varlous other

well known expedients may be utilized with and/or
substituted for the elements of the above specific
disclosure—all without departing from the spirit
of my invention as defined by the appended
claims, : /

What T claim and desire to secure by Letters
Patent is: i

1. A circulating valve assembly adapted for use
with pipe in an oil well or the like consisting
essentially of two conduit members telescoped
and secured together for limited relative move-
ment longitudinally, said members having means
for conducting fluid from end to end thereof
when telescoped together, means for preventing
flow of fluld from end to end thereof when ex-
tended, means for conducting fluid from the in-
terior to the exterior thereof or vice versa when

_extended, and means operable in response to rela-

tive rotation between said members for control-

- ling relative movement between said members lon-

%

gitudinally.
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2. A circulation valve assembly adapted for use
with pipe in an ofl wall or the like consisting es-

sentially of two conduit members telescoped and-

secured together for limited relative movement
longitudinally, said members having means for

5

conducting fluid from end to end thereof when

telescoped together, means for preventing flow of
fluid from end to end thereof when extended,
means for conducting fluld from the interior to
the exterior thereof when extended, and means
operable in response to relative rotation between

19

saild members for controlling relative movement

between said members longitudinally.
3. In a device for use in & well shaft, a flow line
having a packer associated therewith carrying

15

anchoring means controlled by the flow line and

having a passage therethrough communicating

the zone of the well shaft at opposite ends of

the packer, valve means to close said passage, said
flow line having-a port therein opening into the
well shaft, means to close the bore of sald line,
means to close the port in said line and ‘com-
municate the zone of the bore of said line at op-
posite sides of said last-named means, and resil-
ifent means to resist actuation of said last-named
means, :

4. In a device of the character described, adapt-
ed for use in a well, a flow line comprising rela-
tively telescopic upper and lower portions carry-
ing anchoring means controlled thereby, sald
upper portion having a bore, means to close said
bore to the passage of pressure fluid therethrough
in' either direction, sald upper portion having
ports communicating with the well shaft below
sald closure means, and means to ¢lose the ports
and open the bore of said flow line to the passage
of pressure fluld therethrough actuated by tele-

. scoping said upper ang lower portions,

5. In a device of the character described, a
ported flow line comprising an upper tubing sec-
tion and a lower tubing section telescopically con-

nected and carrying means for anchoring the flow

line at any desired level in the well, a valve clos-

25
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ing the bore of said upper section to pressure

therebelow, and a valve structure connected in
said flow line and actuated by said sections upon
telescopic movement thereof to close the port and
open communication between said sections.

6. A well tester comprising a tubular string
adaptied to be lowered into a well to be tested con-

45

50

taining drilling fluid, valve means movable to one

position to close the lower end of the string, means
for forming a seal between the string and the
walls of the well bore to exclude the drilling fluid
from the formation to be tested carrying anchor-
ing means controlled by the tubular string, means
for actuating the valve means into open position
to permit the entrance of a sample from said

55

formation beneath the sealing means, into the -

string, means for moving. the valve means.to
another position to open the lower end of the
string to the well bore, above said sealipg means,
to permit the entrance of drilling fiuid into the
string, and means for moving the valve means
to original position to again close the lower end

-of the string to entrap the.contents therecf, there-

in. ) .
7. A well tester comprising a tubular string in-

60
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cluding an upper -tubular member and 'a lower -

tubular: member telescopically  connecteqd and
adapted to be lowered into a well to be tested

- containing drilling fluid, valve meang movable to

70

one position to close the lower end of the string,

means for forming a seal between the string and

. the walls of the well bore to exclude the drilling

75

fluid from the formation to be tested, means for
actuating the valve means into open position to
permit the entrance of a sample from said for-
mation beneath the sealing means, into the string,
means for moving the valve means to another po-
sition to open the lower tubular member of the
string to the well bore, above said sealing means,
to permit the entrance of drilling fluld into said
lower member, means for moving the valve means
to original position to again close the lower end
of the upper tubular member to entrap the con~
tents thereof, therein, and means operable in
response to relative rotation of said members
for controlling relative movement between sald
members longitudinally. s

8. A circulating valve assembly adapted for use
with a pipe in an oil well or the like consisting
essentially of two conduit members telescoped to-
gether for limited relative movement longitudi-
nally and carrying anchoring means controlled
by said pipe, said members having means for con-
ducting fluid from end to end thereof when tele-
scoped together, means for preventing flow of
fluid from end to end thereof when extended, and
means for controiling relative movement between
said members longitudinally. )

9. In a device for use in a well shaft, a flow line
comprising a pair of telescopic sections, a packer’
associated with said flow line carrying anchor-
ing means, means to communicate the flow line
above the packer with the zone of the well shaft
above the packer, and means operable by tele-
scopic movement of said sections to close off said
last-named means of communication and open
the flow line for communication of the area of
the well shaft below said packer with the well
surface. )

10. In a device of the character described, a
string of tubing comprising relatively telescopic
upper and lower portions of the string, means
for anchoring the lower portion at any desired
level in a well bore, means for connecting said
portions together for limited relative longitudi-
nal movement, and a single valve associated with
said portions to control, selectively, communica-
tion of the lowermost of said portions with the
well shaft, and with the bore of the upper por-
tion. i

11. A circulating valve assembly for use with
pipe in an 6il well or the like consisting essential~
ly of two conduit members one superposed rela-
tive to the other and telescoped together for lim-
ited relative movement, said upper and lower
members forming, respectively, a valve and seat
providing means for conducting fluid from end
to end when said members are telescoped to-
gether, and means for preventing flow of fluid
from end to end when said members are extend-
ed, and means for conducting fluid from the in-
terior to the exterior thereof when said members
are extended. : i

_12.'In a device of the character described dis-
posed in a well shaft, a flow line comprising rela-
tively telescopic upper and lower portions there-
of, a valve closing the bore of said upper por-
tion from communication with said lower portion,
said lower portion having a packer mounted
thereon carrying anchoring means controlled by
the flow line, a passageway through said lower
portion of the flow line and through the packer
exterior of said lower portion to communicate
the -area of the well shaft above and below said
packer, valve means actuated by the relative
movement of said portions of the fiow line and
the movement thereof relative to the packer when
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anchored in the well shaft for closing said pas-
sageways and opening the hore of the flow line
to the passage of pressure fluid upwardly there-
through.

13. A circulating valve assembly adapted for 8

use with a pipe in an oil well or the like consist-
ing essentially of two conduit members, one su-
perposed relative to the other, telescoped and se-

cured together for limited relative movement lon- -
gitudinally and mounted above a packer, a valve
closing the bore of the upper member to pressure
therebelow, and a valve structure forming a part
of said conduit members and actuated thereby
upon telescopic movement thereof to open com-
munication between said members.
/ ERD V. CROWELL.




