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The present invention relates to couplings for
oll well tubing and pertains more particularly to

couplings or tool pins for use in oil wells which -

contain an auxiliary string of tubing extending
into the well along with the producing or main
string, but not enclosed within the 1atter, .
The purpose of an auxiliary tubing string is
usually to provide a conduit for passing fluids to
the bottom of the borehole. For example, steam
may be conducted down such a tubing string,
which is clamped to the usual producing string,
to prevent paraffin deposition within the produec-
ing string with resultant plugging thereof. In
another instance, liquids, air, or other gases may

be forced down under pressure to aid in bringing .

ofl to the surface through the producing string,
‘a8, for example, in fluid pressure pumps; in gas-

- {6 pumping operations, ete. However, inde-

pendent or separate joining of the single lengths
of the auxiliary tubing and the single lengths of
" the producing string leads to cumbersome gtruc-
- tures and causes & considerable loss of time dur-
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Figure 6 is a vertical sectional view taken along
the line VI—VI of Figure 5.
Figure 7 is & vertical sectional view taken along
the line VII—VII of Figure 5. - o o
"Figure 8 is a perspective elevation of 8 modi-
fied arrangement of the bottom coupling shown
in partial cross-section along the line VII—VII
of Figure 5, and Fig. 9 is a perspective view of

- another modified arrangement, -

Referring to Figure 1 of ‘the drawings, the
single lengths of a producing string of tubing |
and an auxiliary string of tubing 2 are respec-
tively jolned together by means of the .present
coupling device which comprises upper and lower
cylindrical members 3 and 4. A special bottom
coupling or tubing joint & is attached between
two lengths of the producing string | and to the
lower end, preferably, of the auxiliary string.

Now referring to the more detailed Figures 2 -
and 8, the upper cylindrical member 3 of the

. coupling has an axial bore 8, enlarged and in-

.ing withdrawal or insertion of the tubing strings. -

It is, therefore, the object of the present inven-
tion to provide a device for simultaneously join-

ing both the single lengths of the producing .

string of tubing and the single lengths of the
auxiliary string of tubing.

~ A further object is to provide an arrangement
comprising a special bottom coupling containing
three longitudinal channels connected with each
other by cross channels, which serve to connect
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‘ternally threaded at the upper end to receive the

externally threaded end of a length fa of the pro- -
ducing string I. The lower transverse face 1 of .
this member 3 has a ring-shaped groove 8 cut
therein and an externally threaded shank 8 pro-
Jecting therefrom about the bore 8. A vertical

- channel 19 penetrates from the ring-shaped
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the hores of the auxiliary tubing and oil-produc- -

ing tubing; or to open the auxiliary tubing to the
space within the casing or to a return string, the
desired arrangement involving the use of only rel-
atively simple devices, such as plugs, check valves,
and nozzles, which are inserted into the channels,

Other objects and advantages will be readily
apparent from the following description taken in
reference to the drawings, wherein:

Figure 1 is a vertical section through adjacent
tubing strings joined together by the present
-coupling device and showing schematically a
special bottom coupling,

groove 8 to the upper face of the member 3.

The lower cylindrical member & of the coupling
assembly has a ring-shaped groove {2 in the upper
transverse face {0 match the groove 8 in the upper
member 3. An axial bore 13 in said member 4 is
internally threaded at its upper end to receive .

9 the threaded shank 8 and at its lJower end to re-

celve the externally threaded end of a length Ib

_ of the producing string I.. Member 4 likewise has
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Pigure 2 is a detailed vertical section of the

coupling device, S )
- Figure 3 is a transverse sectional view
along the line II—III of Figure2. .
.~ Figure 4 is a vertical sectional view of & modi~
fled portion of the coupling device. '

taken

PR

Figure 5 is a transverse sectional view of the

bottom coupling taken along the line V—V of
Figure 1, and shown to an enlarged scale.
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& vertical channel {4 from the ring-shaped groova
i2 to the lower transverse face.

Thus, an axial passage is provided by means of
bores 6 and I3 between the lengths {a and b of
the producing string to allow unrestricted flow

_therethrough. Further, on attaching a length 2a

of the auxiliary string 2 to the channel 18 in the

‘upper face of the upper member 3 and a similar

length 2b to the channel 14 inthe lower face of the
lower member 4, a passage is obtained between
the lengths 2¢ and 2b by means of channel 18,
which enters ring-shaped groove 8, which forms
& ring-shaped channel in conjunction with the
ring-shaped groove 12, which in turn has the ver-
tical channel i4 extending therefrom to the auxil-

iary tubing length 2b, attached at the lower face

of the lower member 4. A gasket 1§ is inserted
between the lower face of the upper member $




2

and the upper face of the lower member 4 in
order to prevent leakage from the ring-shaped
channel to the axial bore or vice versa.

Preparatory to lowering into the well, a section
of combined producing string and auxiliary string
is assembled by attaching a coupling member 3
to one end and a coupling member & to the other
end of a length of the producing string. The ver-
tical channels 10 and 14 of the coupling mem-
bers are co-axially aligned and a length of auxil-
jary tubing inserted therebetween.

The lengths of auxiliary tubing may be butt
welded between the coupling members on each
end of a length of the producing string (as shown
in Figure 1). or they may be threadably connected

, to the coupling member at one end and butt
welded te the coupling at the other end of the
length of the producing string (as illustrated in
Figure 2). The auxiliary tubing may likewise
be attached between the coupling members by en-
larging one (as shown in Figure 4) -or both of
vertical channels 0 and {4 in the coupling as-
sembly, then slipping the tubing segment 2b
through one such enlarged channel l4a, after
the coupling members are attached to each end of
the producing tube, and fastening the tube 2b to
the coupling member 4 by means of an internally
and externally threaded ring or nipple 17T adapted

to be threaded into the enlarged channel l4a and

. around the tubing length 2b.

Sections made up in this manner can be qmckly
joined together in one operation by threading the
externally threaded shank 9 of a coupling mem-
ber 3 into the upper internal thread of bore 13 in

a lower coupling member 4. Hence, simultane-

ously or jointly connected but separate producing
and auxiliary tiubing strings can be placed in the
holeé quickly -and easily to form a conduit for

_bringing up oil and another conduit for passing
fluid down into the well,

However, it is to be understood that the term

. “ring-shaped groove” includes also grooves in the

. . form of partial rings as it is evident that grooves

forming an arc slightly greater than half a circle

will, . when placed together as’ described, com-

-municate with each other at some point.and per-

. 'mit flow therethrough. This being sufficient for

the purpose of the present invention, it is intended

that said term be so construed throughout this
specification and the appended claims.

It is likewise intended that the coupling mem-
bers may be modified 50 as to have more than one
independent groove with vertical channels ex-
tending from €ach, while retaining at least some
of the advantages of the.present invention, -

It is often desirable to inject the downwardly

.flowing fluid from the auxiliary tubing string
into the producing string or into the space within
the borehole casing. These desirable features
may be obtained from an arrangement of the
present invention comprising a special bottom
‘coupling in conjunction with a producing string,
an auxiliary string and couplings as described
above. Serving to couple together lengths of the

- producing string, the bottom coupling may be
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internally at both ends to receive the threaded

ends of lengths 1a and 1b of the producing string

and has a bore substantially equal fo the size
of the bore of the tubing in the preducing string.
Longitudinal channel 22 has a bore about the
size of that of the suxiliary string tubing and
has internal threads at each end of said bore,
adapted to receive the threaded ends of lengths

_2¢ and 2b of the auxiliary string, or when the
bottom coupling is attached to the lower end of .

the auxiliary tubing string, a plug 35 may be
threadably inserted in the lower end of channel
22, as shown in Figure 1, to prevent passage of
fluid from within- the auxiliary string to the well
casing. The longitudinal channel 23 communi-
cates with channel 21 by means of cross channel
25 and with channel 22 by means of cross channel
24. 'The bore of channel 23 narrows in a step-

" wise manner from both ends toward the cross
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channel 24 and by means of internal threads is

-thereby adapted to receive various threaded

plugs, nozzles, and check valves, such as are
shown, for example, plugs 26, 27, and 28, check
valve seat 29 and ball 30, and nozzle 31. Cross
channel 25 slants downward from the upper en-
larged portion 23z of longitudinal channel 23
and above the check valve. seat 29 and ball 30
therein and toward the longitudinal channel 21.
The cross channel 24 extends from the longitudi-
nal channel 22 to the longitudinal channel 23
and on to the exterior of the coupling body ter-

minating in an enlarged and threaded bore 24a -

normally closed by plug 32 therein.

With a tubing coupling or joint of this type any -

desired connection or shutting off may be ob-
tained. Thus, for example, when it is desired to

_ prevent paraffin precipitation in the tubing by

40
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- shown in Figure 8; obtained by reversing the.
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attached to the lower end of the auxiliary tubing .

.+ string as shown in Figure 1, or may be connected

. ‘between lengths of the auxiliary string in the .
;. Jower portion thereof as illustrated in- Figure 7, 10

.. or both, .
-+ Referring to Flgures 5, 6 and 17, the special
- . ’pottom coupling consists of a cylindrical mem-
.- ber 20 having three longitudinal channels 21, 22,
- ~..and 23 connected to each other by cross channels
-+ 28:and: 25, - Longitudinal channel 21 is threaded 7

introducing steam, or the like, as a heating me-
dium, into the auxiliary string, the check valve
29 in the arrangement shown in Figures 6 and 7
prevents the well fluid in the producing string

{a from flowing into the auxiliary string 2a but -

allows the condensed steam to accumulate and
build up a column of Hquid in the auxiliary string
2a. When the condensation water column has
created a back pressure sufficient to overcome

the pressure within the producing string, the ball’

30 of the check valve rises and the condensate

discharges into the producing string and is car--

ried to the surface along with the well fluid.
Further, in another advantageous arrangement

tubing coupling 20, and exchanging the positions

- of the check valve 29 and the plug 27 and replac-

ing the plug 28 with a string of tubing 2¢ which
forms a return line, steam as a heating fluid
may be circulated down the auxiliary string 2a,
through the tubing joint 20 by way of vertical
channel 22, cross-channe] 24, and vertical chan-
nel 23 through the therein contained check valve
29 and nozzle 31 which serve, respectively, to pre=
vent reversal of flow and to impart a back pres-

sure to the descending fluid in the flow line 2¢ and -
thence up the return string 2¢.  Thus, the walls

of the producing string may be heated and the
deposition thereon of paraffin prevented, but
without discharging the steam or condensate into

the oil stream which may cause the formation-

of undesirable emulsions. Also, in still another
arrangement, as shown in Figure 9 which differs
from that shown in Figure 8 in that the auxiliary
tubing string 2a is attached to channel 23 instead
of channel 22, plug 28 closes the upper end of
channel 22, the lower end of which is now open,
8 and the check valve 29 removed from channel 22,

b
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a heating fluid such as steam may be passed .

down the auxiliary string 2a into vertical chan-
nel 23, where a back pressure is built up by means
of the nozzle 31, and passes on through cross-
channel 24 and vertical channel 22 and dis-

" charges therefrom to inside the well casing.’

It may be readily seen that the bottom cou-
pling 5 is advantageously flexible in its uses.
Thus, for example, the rearrangeable coupling is
particularly effective throughout the life of a
well having paraffin trouble by facilitating sev-

. eral phases of treatment to maintain efficient
" production. In the early life of the well, little

parafin generally accumulates and = small
amounts of steam may be passed down the auxil-
iary or heating string and discharged into the
oil stream, as shown in Figs. 6 and 7, the amount
of steam being so small as not to form emulsions
with the oil. In.the later life of the well, greater
amounts of steam are necessary to.maintain effi-

- cient production by preventing increased paraffin

deposition in the oil flow string. Since the
greater amounts of steam increase the emulsion
problem often to such an extent that steam and
condensate can no longer be discharged in the
oil stream, the coupling § is rearranged to allow
discharging into some other return passage; such
as, a retwrn line string, as shown in Fig. 8, or into
the space between the tubing strings and the
borehole, as shown in Fig. 9.

We claim as our invention:

1. In a system-for conveying fluids to and from

" a borehole by means of a main tubing string and
an auxiliary tubing string exterior and substan-

tially parallel to the main string, the combination

-of sald strings of tubing with coupling means for

said: tubing strings comprising a substantially
cylindrical coupling body, a central longitudinal

3

tance less than one-half of the axial length of
the. coupling body, said bores being offset with
regard to the central bore and to each other, con-

" necting means on the upper and lower portions
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bore therethrough, connecting means on the .

upper and the lower portion of said bore adapted
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to hold in engagement the ends of the first tubing

" string adjacent said coupling, longitudinal bores
. extending into the coupling body respectively
- from the upper and lower faces thereof to a dis-

tance less than one-half of the axial length of
the .coupling body, sald bores being offset with
regard to the central bore and to each other, con-

necting means on the upper and lower portions
" of said bores respectively to hold in engagement
- the ends of the second tubing string adjacent said

coupling, and transverse channel means within

. the coupling body in communication between said

bores, a passage for returning to the surface fluid
flowing down through the auxiliary string and
means associated with the lowest length of the

2. In a system for conveying fiuids to b;nd from
a borehole by means of a main tubing string and
an auxiliary tubing string exterior and substan-

of said bores respectively to hold in engagement
the ends of the second tubing string adjacent said
coupling, and transverse channel means within
the coupling body in communication between said
bores, a passage for returning to the surface fluid
flowing down through the auxiliary string and
means associated with the lowest length of the
second tubing string adapted to direct fiuid flow
herefrom into said return passage.

3 In & system for conveying fluids to and from
2 borehole by means of a majn tubing string and
an auxiliary tubing string exterior and substan-
tially paraliel to the main string, the combina-
tion of said strings of tubing with coupling means
for said tubing formed of two substantially cylin-
drical members having screw-threaded pin and
box means for engagement with each other, each
of said members having a transverse face adapted
to abut a corresponding face of the other mem- -
ber when said members are engaged, arcuate
grooves on said faces at least parfially in register - .
when said members are engaged, a central bore
passing longitudinally through the coupling
formed by the engagement of said members, con-
necting means on the upper and lower portion of
said bore adapted to hold in engagement the ends
of the first tubing string adjacent said coupling,
longitudinal bores extending into the coupling -
members from the non—abuttmg transverse faces
of said members and opening into the grooves of
their abutting faces, said bores being otfset with -
regard to the central bore and to each other when’
the members are engaged, and means on the
upper portion of the offset bore through the
upper member and on the lower portion of the

-Jower member to hold in engagement the ends of.

the second string adjacent said coupling means,

-8 passage for returning to the surface fiuid flow-

ing down through the auxiliary string, aind means

"associated with the lowest length of the second -*

tubing string adapted. to direct fluid ﬂow there-
from into said return passage. _
4. In combination, at least two tublng strings

" exterjor and substantially parallel to each other, .

50
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- second tubing string adapted to direct fluid flow
- therefrom into said return passage, = '

and coupling means for simultaneously joining
sections of said tubing strings, said means being -
formed of two substantially cylindrical meémbers
having screw means for engagement with each
other, each of said members having a transverse
face adapted to abut a corresponding face of the '
other member when said members are engaged,
arcuate grooves on said faces at least partially in
register when said members are engaged, an axial
bore through each of said members, means at the

- end of said bores adjacent the non-abutting faces
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tially parallel to the main string, the combination . -

of said strings of tubing with coupling means for
sald tubing strings comprising two substantially
cylindrical members, screw-threaded pin and box
means on sald members for engagement with

‘of sald members for connecting sections of one
of said tubing strings thereto, longitudinal bores . . .

- offset with regard to said axial bores and extend-
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each other, a central longitudinal bore through

the coupling body formed by the engagement of
said members, connecting means on the upper
and the lower portion of sald bore adapted to
hold in engagement the ends of the first tubing

-string adjacent said coupling, longitudinal bores
. extending into the coupling body respectively
from the upper-and lower faces thereof to a dis-

ing into the coupling members from the non-
abutting transverse faces of said members and

= opehing into the grooves of their abutting faces,

and means at the ends of said offset bores ad--
jacent the”non-abutting faces of said members.
for connecting. sections of the other tubing strings ;

: thereto.
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