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UNITED STATES

1,602,864

PATENT OFFICE.

HAMPTON ADAMS STEELE, OF LAWTON, OKLAHOMA.

MEANS FOR TESTING OR OPEBATING OIL WELLS. -

Application filed thmary 13, 1926, Serial No, 88,080.

This invention relates to meahs for test-

ing or operating oil wells before they are
cased in, and particularly to means adapt-
ed to be used in connection with one or
more packers according to a method similar

to that disclosed in U. S. Patent No.

1,547,240 issued to me July 28, 1925,

"In carrying out the method as described
in the above-mentioned patent, a duplex
pipe line of special construction is used in
the drilling operation, and when drilling is
completed, or at any time during the drill-
ing operation, when it is deemed advisable
to test for gas or oil, the pipe line is with-
drawn from the hole, and the cutting tool,
as well as the grief joint used in operat-
ing the same, are removed. A specially
constructed pipe section and one or more
packers are then attached to the lower end
of the duplex pipe line, and the latter is
again lowered into the well preparatory
to the testing operation.

One of the objects of the present inven-
tion is to provide an attachment which may
be used in connection with the ordinary
single string of drill pipe for carrying out
substantially the same method, thereby ob-
viating the necessity of using a special set
of drilling tools, and considerably reducing
the expense of the entire operation.

A further object of the invention is to
provide means for maintaining a constant
pressure on the packer, at the same time per-
mitting a circulation of water or mud out-
side the drill pipe while a test is being
made, thus preventing the hole from caving,
and preventing the tools from freezing or
sticking,

The specific construction of the invention
in its preferred embodiment, and the prin-
ciples of its operation will be more fully ex-
plained in the following detailed descrip-

tion, which is to be considered in connection.

with the accompanying drawing illustrating

‘the same.

In the drawing: -

Figure 1 is a side
tion in position for operation. ,

Figure 2 is a central vertical section
through the invention. _ _

Figure 3 is a central vertical section
through a portion of the testing apparatus
which is below the portion shown in Fig-
ure 2. :

Figure 4 is a horizontal section taken on
the line 4—4 of Figure 2.

-ed to receive the outer and inner

elevation of the inven-.

Figure 5 is a fragmehtary sectién illus-
tra{mg one of the valves on an enlarged
scale.

The present invention is adapted to be

used in connection. with-a single string of

.drill pipe 1, to the lower end of which is

connected a duplex pipe length, consisting
of outer and inner pipe sections 2 and 3,
respectively. Xach end of the outer pipe
section 2 is threaded for a considerable dis-
tance to receive rings 4, which secure the
ends of an inflatable pacfser 5. Within 'this
packer, the pipe section 2 is provided with
numerous holes 6, through which water or
other fluid under pressure may be forced
against the inside of the packer 5 to force
the same against the sides of the hole, and
effectually cut off the strata to be tested from
the strata above. ‘ '
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To the lower ends of the pipe sections -
2 and 3 there is connected a duplex pipe .

length of special construction, consisting of
outer and inner concentric sections 7 and
8, and numerous nipples 9 connecting the
interior of the section 8 with the hole with-
out materially obstructing the annular pas-
sage between the two sections 7 and 8. This
duplex pipe length is connected to the sec-
tions 2 and 3 by a tool joint, consisting of
two mating members 10 and 11, having con-
centric threaded flanges 12 and 13 adapt-
ipe 'sec-
tions, which are connected by the joint.
This tool joint has a central passage 14
providing communication between the pipe
sections 3 and 8, and an outer passageway
15 affording communication between the
outer pipe sections 2 and 7. The adjacent
ends of the members 10 and 11 are pro-
vided with circular grooves 16, so that the
passageways 15 in the two members will
always be in communication when the joint
is connected. If the test is made at the
bottom of the well, only one packer will

80

85

100

be need. - If, however, the test is made on -
strata located at a considerable distance

from the bottom of the well, a second packer
may be used at the lower end of the sec-
tions 7 and 8, as described in the above-
mentioned patent.

The pipe section 2 is connected at its
upper end to the single string of drill pipe
1 by the usual form of coupling member 17.
The upper end of the pipe section 2 1s
also .threaded internally to receive an an-
nular head 18, which is formed in its under
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. described in the above-mentioned

‘the Istter with the
10

face with en annular seat 19, adapted to
receive the upper end of the pipe section
8, the latter for this reason beingra little
shorter than the outer section 2. The bore
through the head 18 is downwardly tapered
to form n conical seat 20, adapted to re-
ceive the bevelled lower end of a tubing 21,
which is lowered inte the drill pipe 1 after
acker secured to its
lower end is lowered into %msition for test-
ing. The outer portion of the head 18 is
provided with a number of ports-or passage-
ways 22, controlled -by downwardly open-
ing checl: valves 23, which permit water to
be pumped through the drill pipe 1 and
the pipe section 2 to inflate the packer, after
the tubing 21 has been seated, but prevent
back pressure and deflation of the packer
after operation of the pump has been
stopped. ] )

1&; will be understood that in using the
device for testing, a pipe section 24 is con-
nected to the upper end of the drill pipe 1

"in place of the grief joint. This pipe sec-

tion 24 has a laterally disposed nipple 25

-to which may be connected a hose 26, lead-

ing from a rotary water pump. _The upper
end of the pipe section 24 is provided with a
cap 27 or the like, throu%)h which the pipe
21 is inserted, and = suitable discharge hose
28 may be connected to the upper end of the

pipe 21.

At some suitable point, preferably above
the coupling 17, one or more ports 29 are
provideg, each of these -ports being formed
with an outwardly facing conical seat adapt-
ed to receive the head of a relief valve 30.
The stem of the valve inside the pipe is sur-

"rounded by a coiled spring 81 of sufficient

strength to maintain the valve on its seat
until a predetermined pressure is reached.
Such pressure will be sufficient to inflate the
packer 5 to cause it to be held firmly against
the sides of the well, but will not be suf-
ficient to burst the packer in case some un-
usual cavity or crevice should be met with.
When the device is in operation, water or
mud will be introduced through the drill
pipe with sufficient pressure to be forced out-
wardly past the valves 30, and will circulate
outside of the pipe 1, so as to prevent caving,
and to prevent the pipe from freezing or
sticking. o

The apparatus herein described will be
used in substantially the same manner as that
atent,
After the cutting tool and grief joint are
disconnected from the drill pipe, the packer

~and parts associated therewith are connected

to the lower end of the pipe line and low-

‘ered into position. The section 24 is then

connected to the upper end of the pipe line,
and the pipe 21 is lowered until its lowep
end engages the conical seat 20. Before
lowering the pipe 21, a plug will be inserted

1,602,864

in its lower end. After the packer has been
inflated by water introducecf into the outer
pipe section by the use of a rotary pump,
a8 weight or go-devil is dropped down the
inside of the pipe 21 to knock out the plug
and permit the well to fiow.

If the test does not show a satisfactory
production, the testing apparatus may be
withdrawn and the drilling operations re-
sumed. To facilitate the withdrawal, ports
32 are provided in the head 18 leading trom
the conical seat 20 to the interior of the
gaclfer gection 2. These ports are covered

uring the testing operation by the lower
end of the tubing 21, but are uncovered as
soon as the latter is raised and permit the
packer to collapse at once so that it may be

readily withdrawn.

It is to be understood that the apparatus
attached to the lower end of the drill pipe
1 will include as many packers, and as many
of the sections 7, 8 as may be necessary to
shut off the strata to be tested from the other
strata, leaving the former free to flow
through the nipples 8 and up through the
tube 21.

The provision of the head 18 with its
conical geat makes it possible to carry out
this method with the ordinary single string
of drill pipe, thus obviating tﬁe necessity of
g‘rovidmg. a special set of drilling tools.

he provision of one or more of the relief
valves 30 makes it possible to keep the packer
expanded with a constant maximum pres-
sure. At the same time the water or fluid
will be under sufficient pressure to open the
valves and to circulate about the outside of
the drill pipe, thereby preventing the hole
from caving, and the pipe from freezing or
sticking.

As ‘explained in the above-mentioned
patent, it is Fossible to determine the rate
of flow of oil or gas, if any, before going
to the expense of casing in the well. If de.
sired, the apparatus may be left in the hole.
and satisfactory production may be obtained
without any casing at all. It is also pos-
sible to use a pump in the section 3, allow-
ing the sucker rod to pass up through the
tube 21. If a number of productive sands
are located at different levels, a sufficient
number of duplex pipe sections and packers
may be used to block off the various sands,
and production may be obtained from all of
them simultaneously.

While I have shown and described in de-
tail the specific construction of one form in
which the invention may be embodied, it is
to be understood that this is merely for the
purpose of illustration, and that many modi-
fications . thereof may be devised without
departing from the salient features of the
invention as expressed in the claims.

What is claimed is: :

1. In an oil well apparatus, the combina-
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“tion being perforated, - a

5 and extending
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tion of a duplex pipe length comprising in-
ner and outer pipe sections, the outer section
being perforated, a packer secured around
said outer section and enclosing said perfo-
rations, and a head secured in the upper end
of said duplex pipe length, said head hav-
ing a smooth conical seat with openings

‘therethrough into the outer pipe section, an

opening located centrally of the seat and
leading into said inner pipe_ section, and
ports outside of said seat leading into said
outer pipe section, : '

2. In an oil well apparatus, the combina-
tion of a duplex pipe length comprising in-
ner and outer pipe sections, the outer sec-
acker secured
around said outer section and enclosing said
perforations, means for coupling the upper
end of the outer section to the lower end of
a single string of drill pipe, a head threaded
into the upper end of said outer section and
having means to secure said inner section,
gaid head being formed in its upper face
with a conical seat for receiving the lower
end of a pipe when the latter is lowered
within the drill pipe, said head having an

opening within the seat leading into said

{nner pipe section, and ports outside of said
seat leading into said outer pipe section.

3. In an oil well apparatus, the combina-
tion of duplex pipe length comprising inner
and outer sections, a tool joint for connec-
tion to their lower ends, the upper end of
the outer section being internally threaded
beyond the upper end of the
head secured by the internal

inner section, a
having an annular seat in its

threads and

lower face receiving the upper end of said

inner pipe section, means for coupling the
upper end of the outer section to the ﬁ)wer
end of a single string of drill pipe, said head
having a central bore leading into said inner
pipe section, and ports leading into the outer
pipe section, and a conical seat formed in the
upper face of the head between said bore and
ports for receiving the lower end of & tube
when the latter is lowered within the drill

ipe. ~

E. In an oil well apparatus, the combina-
tion of a duplex pipe length comprising in-
ner and outer pipe sections, the outer sec-
tion being perforated, a packer secured
around said outer section and enclosing said
perforations, means for introducing fluid
under pressure into the outer pipe section to
inflate the packer, passageways affording
communication between the inner pipe sec-
tion and the earth strata below the packer
means for conducting to the surface any oil
which may flow from said strata, and a re-
lief valve above the packer to limit the pres-
cure on the latter to a predetermined maxi-
mum and to permit said fluid to circulate
around the outside of the pipe.

5. In an oil well apparatus, the combina-

-

tion of a duplex pipe length comprising an
outer section and an inner section, passage-
ways le_ading from the inner section through
the surrounding outer section and affording
communication between the interior of the 7
inner section and the sides of the well, but
leaving sufficient room for free circulation
of water through the outer section, an elastic
¥acker adjacent said pi{)e sections, means
or inflating the packer by fluid introduced
through said outer section, and a relief valve
limiting the pressure on the packer to a pre-
determined maximum and permitting said
fluid to circulate around the outside of the
pipe above the packer.

6. In an oil well apparatus, the combina-
tion of a duplex pipe length comprising in-
ner and outer pipe sections, the outer section
being perforated, a acker secured around
said outer section an enclosing said perfor-
ations, whereby the packer may be inflated
by fluid introduced under pressure through
said outer pipe section, s port affording com-
munication from the inside of the outer pipe
section to the well cavity outside the pipe
and separated by the packer from the strata
to be tested, and a relief valve for said port
to permit the fluid introduced into the outer
pipe section to circulate around the outside
of the pipe when its pressure upon the in-
side of the packer reaches a predetermined
amount. ,

7. In an oil well apparatus, the combina-
tion of a duplex pipe length comprising in-
ner and outer pipe sections, the outer sec-
tion being perforated, a packer secured
around said outer section and enclosing said
perforations, a head secured in the upper
end of said duplex pipe length, said head
having a bore leading into said inner
pipe section and forming a conical seat, and
ports outside of said seat leading into said
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outer pipe scction, and a relief valve oper-

able by the pressure of fluid in the outer
section to limit the pressure on the packer !
to a predetermined maximum and to permit
said fluid to circulate around the outside of
the pipe.

8. In an oil well apparatus, the combina-
tion of a duplex pipe length comprising in- 1
ner and outer sections, the outer section
being perforated, a packer secured around
said outer section and enclosing said per-
forations, means for coupling the upper end
of the outer section to the lower end of a
single string of drill pipe, a head threaded
into the upper end of said outer section and
having means to secure said inner section,
said head being formed in its upper face
with a conical seat for securing the lower
end of a tube when the latter is lowered
within the drill pipe, said head having a
central hore within the seat leading into said
inner pipe section and ports outside of said
seat leading into said outer pipe section,
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a relief valve above the packer to limit the
pressure on the latter to a predetermined
magimum and to permit fluid introduced in-
to said outer section to be expelled there-
through and to circulate around the out-
side of the drill jipe.

9. In an oil well apparatus, the combina-
tion of a duplex pipe length comprising in-
uer and outer pipe sections, the outer sec-
tion being perforated, a packer secured
nround said outer section and enclosing said
perforations, a head secured in the upper
end of said duplex pipe length, said head
having a central downwardly tapered bore
forming n seat, said bore leading into the
inner pipe section, ports outside of said
seat leading into sald outer pipe section,
and check valves preventing back pressure
through said ports.

10. In an oil well apparatus, the combi-

A 1,802,864

nation of a duplex pipe length comprising
inner and outer pipe sections, the outer sec-
tion being perforated, a packer secured
around said outer section and enclosing said
perforations, a head secured in the upper
end of said duplex pipe length, said head
having a central downwardly tapered bore
leading into said inner pipe section and
forming a seat, a tubing having a tapered
lower end adapted to rest on said seat, ports
through said head outside of said seat, check
valves preventing back pressure throuch
suid ports, and other ports leading from the
tapered seat to said outer section and cov-
ered by the lower end of said tubing when
the latter is seated.

In testimony, that I claim the foregoing
as my own, I have hereto affixed my signa-

ture.
HAMPTON ADAMS STEELE.
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