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This invention reélates to an -oil well todl and
particularly pertains to a combined ‘shut<ifi mnd
back circulation tool.

In oil well drilling operations it is .comimon
practice to pack off the well bore at a \desired
level and obtain an entrapped sample of ‘the for-
mation fluid yield by ‘the use of ‘a formation
tester. In this cperation it is desirable ‘to make
a test to ascertain the fluid pressure exerted by
the connate fluid in the formation and it is-also
desirable to produce 'a back circulation of -ﬁhe
drilling fluid within which the testing tool is sub-
merged. A tool for these purposes should be
associated with the tester and disposed between
the retaining valve siructure of the tester and
the trip valve which occurs at the lower-end:of a
supporting string of pipe. It is the principal ob-
ject of the present invention therefore to provide
a valve structure which may be manipulated
from the surface of the well through ‘the sup-
porting string of pipe and by which the connate
fluid passing through the ‘tester may be shut in
to obtain a desired fluid pressure reading -after
the test is made or which struéctiire may ‘be ma-
nipulated to perform -a back ‘scuttling netion ‘in
the well for emergency purposes and to allow ‘the
drilling fluid to enter the tool above the connate
fluig therein. .

The present invention contemniplates the ‘pro-

vision of a tubular housing interposed between .

the retaining valve and trip valve of a formstion
tester and which tubular housing may be ma-
hipulated to permit connate fluid to flow through
the tester and above the retaining valve where
it is restrained and to thereafter flow upwardly

into the driil pipe when the trip valve is opened,

said structure embodying the use of a back
scuttling valve carried within the tubular hous-
ing and capable of manipulation to establish
communication between - the interior of the
shut-in valve structure and the well bore
whereby drilling fluid may entér the valve struc-
ture when desired.

The invention is illustrated by way of exaniple
in the accompanying drawings in which:

Figure 1 is a view in elevation showing the
application of the present invention to the 1isual
formation tester assembly.

Pig. 2 is an enlarged fragmentary view in lon-
gitudinal section as seen on the line 2—2 of Fig. 1

and shows the construction of the upper section

of the present invention.

Fig. 3 is an enlarged fragmentary view in lon-
gitudinal section as seen on the line 3—3 of Fig.
1 and shows the lower section of the present in-

4 Claims, (CL 166—1)
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" erally indicdted in Fig, 1 at 5.

40

85

‘mediate housing section 3§

vention ‘indicating the shut-in valve in its open
Dosition.

Fig. 4 is :a fragmentary view in Iongitudinal
-section as seen on the line 4—i of Fig. 1 showing
‘the details of the trap valve structure.

Fig.:5 is a view 'in ‘transverse section through
the Joeking mechanism as seen -on ‘the line 5—5
‘of Fig, 3. N

‘Fig. 6 is a fragmentary view showing the auxil-
iary valve strueture provided for réleasing inter-
nal pressuré within the tubular valve housing
and the operating:tool therefor. ‘

Referring ‘more particulatly to ‘the Grawings,

{0 indicates 'a supporting ‘string of ‘pipe ‘which

5 has a threaded connection with the housing of a

1rip valves-structure 1i. ‘The trip valve structure
is formed at its lower end with a pin 42 which
extends into a box 13 of a sub 18 which forms a
‘part of the -combined shut-in valve and back
‘scuttling valve with which the présent invention
is particularly concernied and which valve is ‘géen-
‘The sub 14 has
& central passageway 1§ through it which termi-
nates in 2 threaded counterbore 17. The lower
end of the sub is reduced in -diameter as indi-
cated at I8 and is extérnally threaded at 43 %o
Teceive ‘an adjusting cap 29. Threaded into the
bore 17 ‘and ‘extending dovnwardly from the sub
is the upper tubular mandrel section 2%, Near
‘the upper end of the mandrel section 2{ and be-
low its threaded portion is a shoulder 22 against
‘which the lower end -of the sdjusting cap 20
abuts. The lower end of ‘the mandrel Zi is
formed with an internally ‘threaded counterbore
28 to receive the upper threaded end of the main
‘section 24 of the tubular mandrel. The upbper
section 21 of the tubuler mandrel has a central
bore 25 and the lower section has a central bore

28 longitudinally aligned therewith and extend-

ing ‘entirely therethrough. Mounted ‘upon ‘the
main ‘section 24 is a ball thrust bearing 27, the
upber race 28 of which provides a seat for a
collar -conipression ‘sbring 28, the upper end of
‘the eofitpression spring 29 resting againgt the
Jower face of the adjustable ¢ap 2§. Thé thrust
bearing has a lower race 30 which rests against
the upper fate of a &plit collar 34, The paits
‘of ‘this collar are held together by clamping volts
32. The collar rests against the end face of
the upper section 33 of a tubular housing which
is formed at its lower end with o threaded pin 34
to extend within a threaded box 85 of an inter-
) carrying a sliding
nut 31, 'The nut 37 is cylindrical and fits within
a centra}l bore 38 of the intermediate ‘houging
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section 36. This nut is formed with an inter-
nally threaded bore 39 comprising acme or other
type coarse threads and receives threads 48
formed upon a length of the main tubular man-
drel section 24. The main tubular mandrel sec-
tion is formed with a collar £ which in its upper
position abuts against the lower end face of the
pin 34 of the upper tubular section 33. Directly
above the collar and extending radially from the

mandrel are lugs 42 which in their uppermost |

position register with keyways 43 cut into the
inner wall of the upper housing section 33. The

upper end of the housing section 32 is formed '

with a counterbore 44 to receive packing 48

which circumsecribes the mandrel 24 and is held

in position by a stuffing gland 46 threaded info

the upper end of the counterbore 44 and through -

which the mandrel 24 extends with a substan-
tially tieht fit. The threaded section 38 of the

nut is relieved at its lower end so that a clear- o

ance opening 47 will occur within fthe nut 27
and below the lower end of the threaded section
39. Communicating with the cylindrical bore
41 within the nut 37 is a threaded bore 48 which
receives a perforated mandrel section 49.
valve section has a central longitudinally ex-
tending passageway 59 through which fiuid may
flow. The walls of the tubular valve section of
the perforated mandrel section 43 are formed
with radial ports 5¢ for a purpose to be herein-
after described. The lower end of the mandrel
section 49 is fitted with a check valve structure
53 comprising a frame 54 which supports a
spring 56. The spring 5% presses yleldably
against a valve ball 58. The valve ball 38 is held
against a valve seat 57 which is mounted directiy
at the lower end of the perforated mandre] sec-
tion 48 so that the valve 56 will act to obstruct
the flow of fluid into the passageway 88 of the
mandrel section 48. The perforated mandrel
section 49 extends downwardly beyond the end
of the intermediate housing section 38. The
lower end of the housing section is fitted with
a tubular extension 58 of reduced diameter. A
counterbore 59 is formed in the tubular exten-
sion 58 to receive packing €8. A nut &f is
threaded into the outer end of the counterbore
59 to hold the packing. The extension 58 is
externally threaded at 62 to engage threads §3
formed at the end of a coupling sub ¢4. The
mandrel 49 extends downwardly through the
coupling sub 64 and thersbeyond. A counter-
bore 65 is formed within this sub to receive a
packing 66. This packing is of relatively long
length and serves not only to pack the mandrel
so that it may have longitudina] movement and
still remain fluid-tight but also to pack off the
ports Bf when the mandrel section 48 is drawn
upwardly to a position where the ports 5 will
be closed. At the upper end of the extension sub
64 is an enlarged bore 87 which provides a fluid
passageway to establish communication between
back circulation ports 68 and the ports 51 of the
mandrel under certain circumstances. The
back circulation ports 68 are formed through the
wall of the sub 84 and permit well fluid under
hydrostatic pressure to flow into the tool as here-
inafter described. The lower end of the con-
necting sub 64 is formed with a threaded exten-
sion 69 which is threaded into the upper end of
a lower housing section 10. The lower housing
section 10 terminates with a pin section 7{ which
may be threaded into the box portion of the up-
per end of a desired number of stands of pipe
above the usual retaining valve structure. The
lower housing section 70 is formed with a rela-

This ¢
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tively large bore 12 which terminates in & smaller
longitudinally aligned fluid passageway 73 ex-
tending through the pin section 1.

In the operation of the present tool, fluid
under pressuré may be entrapped between the
bore 12 of the lower housing section T8 and the
retaining valve under certain conditions and it
will be necessary to relieve this pressure when
the tool is withdrawn from the well in order to
disassemble the structure. In order to accom-
plish this a releasing check valve is provided as
generally indicated at 74. This check valve
comprises g housing portion 78 threaded into a
bore 15 extending radially from the fluid pas-
sageway 13 and through the wall of the pin sec-
tion 1!{. The housing 75 is formed with a cen-
tral bore 71. The outer end of this bore is
The
inner end of the bore terminates in a valve seat
79 (Fig. 6) to receive a valve ball 88. The ball 80
is yieldingly held on the seat by a spring &l
which is positioned by a retaining cap 82. The
retaining cap 82 is threaded onto the inner end
of the housing 15 and has a central fluid open-
ing €3.

In order to bleed the entrapped fluid from the
bore 72 in the lower housing secticn 78 a tool 84
is provided as generally indicated in Fig. 6 of the
drawings. This comprises a housing 85 formed
with a threaded stem 86 at one end and a
threaded counterbore 87 at its opposite end. The
threaded stem 85 is designed to be screwed into
the opening in the valve housing 74 normally
receiving the temporary plug 78. A bore 83 ex-
tends through the housing 85 from the counter-
bore 87 and through the stem 88. At a point
intermediate the ends of this bore a lateral
threaded passageway 88 is provided to receive
a threaded coupling 88. This coupling is carried
by a bleed tube 8i. The threaded counterhore
87 of the housing 85 carries a tubular packing
sleeve 92. This exftends in longitudinal align-
ment with the bore 88 and receives an operating
pin 93. The outer end of the pin 83 is threaded
at 84 and fits into a threaded bore of the sleeve
82. The opposite end of the pin 93 has an ex-
tension portion 5 which passes intc and through
the bore &8 of the housing 85. The pin is made
fluid tight by a packing 85. This packing is held
in position by a packing nut §7. ‘

In operation of the present invention the com-
bined shut-in and back circulation tool is con-
structed as shown in the drawings and is as-
sembled with other instrumentalities as par-
ticularly shown in Fig. 1 of the drawings. As
previously stated this is preferably used in con-
nection with the formation or casing testing
structures of the Patent No. 2,073,107 issued to
Mordiea O. Johnston on March 8, 1937, entitled
Well Testing Method and Apparatus Therefor.
In this structure a packer 38 is carried at the
Jower end of a tester §§ which includes a retain-
ing valve 108. At the lower end of the packer
there is a perforated anchor {8{ through which
connate fluid may flow upwardly through the
packer and the tester structure 29. When the
packer 98 is set and the weight of the drill string

{8 is imposed upon the retaining valve 180 of

the tester 29 fluid may flow upwardly through
the pin section 7§ (Fig. 4) of the combined shut-
in and back circulation tool (5. It travels through
passageway 73 into the enlarged bore 72 of the
lower housing 78 and then through the radial
ports 5¢ and the lower mandrel section 48 after

“which it travels upwardly through the cenfer

75

passageway 59 in the lower mandrel section and
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then through the central passageways 25 and 26
to the sub 4. Im view of the fact that the trip
valve tf above the sub 14 is normally closed cir-
culation through the tool 15 will be. interrupted
by the trip valve i1, When the trip valve is
cpened by dropping a go~devil thereon or through
some other instrumentality a sample of the con-
nate fluid may pass upwardly through the tester
99 and the tool 18. It is preferable to interpose
a plurality of stands of pipe between the retain-
ing valve 188 and the combined shut-inn and back
circulation -tool 18, so that an entrapped sample
may he obtained when the shut-in tool is closed
as will be hereinafter explained. It is also to
be understood that in common practice g pres-
sure recording device is disposed within the per-
foragted anchor so that the pressure of the con-
nate fuid may be recorded. Normally the tool
generally indicated at 15 is set as indicated in
Figs. 2 and 3 of the drawings. At this time the
poris 8§t will be open below the connecting sub
84. In the event that it is desirable to entrap a
shut-in sample weight is applied to foree the lugs
42 downwardly out of engagement with keyways
48 and against the action of the spring 2§. The
drill string and the mandrel section 24 may then
be rotated so that the threaded section 48 of
the mandre! will act to move the sleeve upward-
ly. The piteh of the threads 3% and 4% are such
as to require that the mandrel shail be rotated
approximately seven times in order to draw the
ports 54 info a closed position within the pack-
ing 83, When the ports 51 have been closed the
connate fluid which has risen through the open
tester and the extra stands of pipe as indicated
at 182 in Fig. 1 of the drawings wiil be entrapped
by the closing of the ports 5 and by the closing
of the retaining valve 199 in the tester 89 as the
string of pipe is lifted preparatory to being with-
drawn from the well. It will be obvious that the
entrapped fluid will be under the pressure of
the connate fluid, which pressure will be recorded
by the pressure recording mechanism placed
within the perforated anchor. The entrapped
sample of fluid cannot at this time pass upward-
ly through the drill string or outwardly through
the valve structure 74, thus the shut-in pressure
may be obtained.

In the event that it is desired to complete. the
test and withdraw the string of pipe and the
testing tool from the well, pressure on the string
of pipe is relieved on the testing tool so that the
combined shut-in and back circulation tool and
the tester 89 with its packer 88 may be with~
drawn from the well, After the tool {5 has been
withdrawn the recovered sample entrapped with-
in the section of drill pipe 182 and the bore 72
at the lower end of the section 78 may be re-
moved by use of the tool 84. This is accomplished
by first unscrewing the plug 718 in the valve struc-
ture 74 and thereafter screwing the extension 85
of the tool 84 in the threaded bore from the
threaded plug 78. When the extension 86 has
been serewed into position the pin 95 may be
advanced by its rotation and by the action of
the threads 24 on the pin. This will force the
pin 85 inwardly to encounter the valve ball 80
which will be moved from its seat against the
expansive action of spring 8{. When this takes
place the entrapped fluid within the bore 12 and
the length of pipe 102 will be expeiled by the
pressure which has been imposed upon the fluid.
The entrapped fiuid which is the retained sample
will then bleed out through the pipe 91 into a
suitable receptacle.
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* In case of emergenicy wher: the packer 48 i$
set it may be desirable to impose a counter fAuid
bressure upon the connate Auid in the well
This may be normally accomplished by creating
a: back eirculation of fiuid downwardly throughk
the string of pipe and the tester. The back cir~
culation flows downwardly through the tubular
mandrel to- move the valve ball 5§ off of its seab
5%, In the event however that it is desired to im~
pose. the pressure of the hydrostatic fiuid head
of the well upon the connate fluid the supporting
string 18 is rotated in the same direction as pre-
viously deseribed for the rotation of the threaded
mandrel 24 to draw the radial ports 5i of the
perforated mandrel 49 upwardly through the
packing 88, Purther rofation of ths threaded
marndrel will draw the ports &1 upwardly into
the bore 67 of the connecting sub §4. The Auid
within the well bore may then pass inwardly
through the back circulation ports %8 and into
the space: 67. This fluid is under the pressure
exerted by the hydrostatic head of fluid within
the well and this fiuid will then be forced through
the ports 61 and downwardly through the pas-
sageway 88 to the ball valve 56. 'This valve is
then opened-so that the fluid under hydrostatic
pressure may be imposed upon the connate fluid
which is attempting to rise from beneath the
packer 88 and through the tester §9.

It will thus be sesn that the combined shut-in
and back circulation tool here shown is com-

‘pact in construction, and that it may be oper-

ated easily to insure that a shut-in pressure may
be recorded, that a sample of the shut-in fuid

5 may be obtained, and that under emergency con-

ditions it is possible to impose a superior pres-
sure upon that of the connate fluid either by
pump pressure through the drill string or hy-
drostatic pressure exerted by the column of fluid
standing above the tool in the well bore.

It is to be-understood that the nut. 81 and the
intermediate housing section 2§ are suitably
splined together by splines 37" so that the nub
may move longitudinally of the housing section
38 as the threaded section 48 on the main tubu-
lar mandrel seetion 24 is rotated.

While I have shown the preferred form of my
invention as now known to me, it will be under-
stood that. various changes may be made in com-
bination, construction and arrangement of parts
by those skilled in the art, without departing
from the spirit of the invention as claimed.

Having thus described my invention, what I
claim and desire to secure by Letters Patent is:

1. An oil well tool for creating a shut-in pres-
sure or back circulation within a string of pipe
suspended in a well which comprises; an outer
tubular housing adapted to carry an element
formed with a well packer at its lower end and
adapted to be connected to a supporting string
of pipe at its upper end, said tool including: a
tubular housing, a threaded tubular mandrel ex-
tending upwardly therethrough and connecting
with the supporting string of pipe, a traveling nut
within the tubular housing and through which
the threaded tubular mandrel section extends, a
perforated mandrel section secured at the lower
end of said nut and extending downwardly
through the lower portion of said tubular hous-
ing, a check valve at the lower end of said perfo-
rate mandrel section to permit the outflow of
fluid from said mandrel section, packing means
within the lower portion of the housing and
through which the perforate mandrel section ex~
tends, and ports through the side wall of the
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lower portion of the housing establishing com-
munication between the interior thereof and the
fluid within which the tool is submerged, the
mandrel section being formed with radial ports
which may be positioned by the rotation of the
threaded mandrel section as the threaded nut is
moved tc dispose the ports in the mandrel sec-
tion in an uncovered position below the packing
and an uncovered position above the packing and
a closed position within the packing and inter-
mediate the ends thereof.

2. An oil well tool of the class described, com-~
prising a tubular housing, a traveling nut slid-
ably but non-rotatably received by the housing,
a tubular mandrel telescopically received within
the tubular housing and having means ab its
upper end for connection to & supporting string
of pipe and having its lower end threadedly en-
saging said nut, a tubular section carried by the
nut, extending downwardly therefrom, and hav-
ing its lower end closed to the upward flow of
fluid thereinto, packing means within the hous-
ing below the nut and through which the tubular
section extends, said housing having ports in
the side wall thereof disposed above the pack-
ing means, said tubular section having ports
formed in the side wall thereof initially disposed
above the packing means in cornmunication with
the ports in the housing and adapted to be placed,
upon rotation of the mandrel, within the con-
fines of the packing means, or below the packing
means in communication with the interior of the
housing.

3. An oil well tool of the class described, com-
prising a tubular housing, a traveling nut slid-
ably but non-rotatably received by the housing,
a tubular mandrel telescopically received within
the tubular housing and having means at its
upper end for connection fo & supporting string
of pipe and having its lower end threadedly en-
gaging said nut, a tubular section carried by the
nut, extending downwardly thereirom, and hav-
ing its lower end closed to the upward flow of
fluid thereinto, packing means within the hous-
ing below the nut and through which the fubular
section extends, said housing having ports in
the side wall thereof disposed above the packing
means, said tubular section having ports formed
in the side wall thereof initially disposed above

the packing means in communication with the 5

ports in the housing and adapted to be placed,
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upon rotation of the mandrel, within the con-
fines of the packing means, or below the pack-
ing means in communication with the interior of
the housing, other packing means below the nut,
disposed above the housing ports and through
which the tubular section extends.

4, An oil well tool of the class described, com-
prising a tubular housing, a traveling nui slid~
ably but non-rotatably received by the housing,
a tubular mandrel telescopically received within
the tubular housing and having means at its
upper end for connection to a supporting string
of pipe and having its lower end threadedly en-
gaging said nut, a tubular section carried by the
nut, extending downwardly therefrom, and hav-
ing its lower end closed to the upward flow of
fluid thereinto, packing means within the hous-
ing below the nut and through which the tubular
section extends, said housing having poris in the
side wall thereof disposed ahove the packing
means, said tubular section having ports formed
in the side wall thereof initially disposed above
the packing means in communication with the
ports in the housing and adapted to be placed,
upon rotation of the mandrel, within the confines
of the packing means, or below the packing
means in communication with the interior of the
housing, other packing means below the nut, dis-
possd above the housing ports and through which
the tubular section extends, spring means urging
the tubular mandrel upwardly relative to the
housing, and means preventing rotation of the
tubular mandrel relative to the housing, respon-
sive to downward movement of the mandrel rela-
tive to the housing to release the mandrel for
rotary movement.,

MORDICA O. JOHNSTON.
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