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2 Claims. (Cl.'166—2)

"This invention relates to a fitting for use in
connection with well tubing, and has for its prin-

cipal objects to provide a fitting which facilitates

connection of ‘a secondary string of tubing in case
. & leak develops in the original tubing; to provide
a fitting ‘'which facilitates permanent or tempor-
ary plugging off ‘wells or repair and reestablish-
ment of abandoned wells; and: to provide a fitting
adapted for facilitating certain: well operations
which must be-carried on under high pressure or
flow conditions, = - ‘ v

In accomplishing these and other objects of the
invention hereinafter pointed out, I have provided
improved details of structure, the preferred form
of which is illustrated in the accompanying draw-
ings; wherein: R :

‘Fig. 1 is a schematic view of well arrangement
in a fleld where flow is effected through repres-
suring with' a ‘fluid such as water and in- which
wells  the present - invention  is particularly
adapted.. - ‘ v

Fig. 2 is a sectional view through a portion of 2
well equipped ‘with a tubing provided with a fit-
ting in accordance with the present invention,
the fitting and tubing being shown in section.
“Fig. 3 is'a similar view illustrating an inner
string of tubing which is inserted through the
original string and connected thereto by the fit-
ting. Co ; :

Fig. 4 is a section similar to Fig. 2 but illus-

;- trating insertion of a closure plug into the fitting
preparatory to shutting off the well against bot-
tom hole pressure.* =

Fig. 5 is a section similar to
closure of th
the plug.

Fig. 6 is a similar section
operation is completed. ‘ ‘

Fig..7'is 'a cross-section on the line' 1—T of
Fig. 6, : s ‘

Referring more in detail to the drawings:

As above mentioned, the present invention is
particularly useful in oil flelds where flow is
effected through pressuring or repressuring the
production formation with ‘hydrostatic heads ‘of
fluid sufficient to effect flow from the formation
through selected wells. ‘For example, natural for-
matlon - pressure in  many production ‘areas. is
depleted to such an extent that the wells are not
self-flowing and it is necessary to resort to pump-
ing operations.  Asthe pressure is further reduced
the production formation usually - floods” with
water so that it is not economical to: pump. the

. fluid mixture, . : B

"It is the practice to reestablish flow from the

Fig. 4 illustrating
pressure relief. openings through

after the plugeing

producing wells indicated at | Fig. 1 of the draw-
ings, by drilling holes 2 spaced from the produc-

ing'wells and to run tubings 3 irito'the bore-holes

which are cemented in at the'lower ends adjacent

- the cap rock, as indicated at 4, so that the full

- effect of a hydrostatic head of liquid pumped into
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the: tubing ‘acts upoti the fitid in' the ‘formation:

to effect flow of the oil and water mixture from
the producing wells, . " - TR -
The tubing of such wells is subject to deteriora-
tion; failure caused by electrolysis; ‘efosion; and
chemical reactions so that leaks develop and they
become useless for their-intended purpose. - For
the same reason, leaks develop in the tubing of

the producing wells; It then beécomes necessary

to equip the wells with nei tubing, but this is a
difficult operation since ‘the tubing ‘of ‘the" pres-
suring wells must be inserted against high hydro-

-static pressures and that ‘of the producing: wells

under flow conditions. AR

- In carrying ‘out the  present invention, -the
original string of tubing 3 is, therefore, provided
with & fluid-tight pressure resistant fitting-6 of

sleeve-like form inset between selected points of

tubing and made a part of the tubing system by
welded orthreaded connections at the time the

. tubing is ‘installed. 'In the illustrated instarice,
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the fitting has external thréads 7 at the respective
ends ‘thereof: conforming to the internal threads
8 of tubing’couplings-9 and 10, which are at.
tached: to the threaded ‘ends of adjacent tubing
sections 11‘and 12, The interior of the fitting is
provided with' an internally: threaded axial bore
13 to pass the fluid and so that in case a leak
develops in the tubing 3, a smaller string of tubing
4 having threads 15 on the lower end may be
?greadedly engaged with threads 16 of the bore
In order'to facilitate Insertion of the tubihg 4,
the upper end of the fitting is brovided with g
bevelled counterbore {7 which tapers downwardly
and. inwardly  toward the axis of the -boreto
guide the threaded end of the tubing ‘into en-
gagement with the threads. -The opposite end of
the fitting is also provided with a tapered counter-

To install the fitting it is applied between - se-
lected sections of tubing and run.into- the bore-
hole 2 ‘after which the space between the tubing
3'and wall of the bore-hole is packed off at a, point
above theé production formation so as to seal off
upward flow around the tubing and maintain full
effect of the pressuring liquid in the tubing 3
whereby the oil'and water mixture is-caused to
move toward a producing well and flow upwardly

bore. 18 to facilitate flow of fluid therethrough, =

S




through the tubing thereof under hydrostatic

heads carried within the tubing of the water wells.
The tubing may be packed off in any suitable
manner, however, it is desirable to effect a per-
manent seal of cement around the tubing in suffi-
cient quantity and depth that the cement is re-
tained in place and maintains the ‘desired seal.
The fitting 6 is also preferably located so that it is
contained .within.the cement packing as shown
in Fig. 2.~ -~ R :

After the tubing has been in use for some

time leaks may develop therein so that the head .

of liquid leaks therefrom and it becomes neces-
sary to insert ancther string of tubing 14; This

is readily effected by making up the stridg :6f

smaller sized tubing and inserting it through the
original tubing, the thread of the first section of

tubing being of the same diameter, direction, .

pitch, and type of thread as the thread within
~ the bore of the fitting 6. The new tubing is Tow<
ered through the original tubing until the end
encounters the tapered counterbore or bevel sur-

face at the upper end of the fitting which guides

and -centers the inner tubing relatively to the
bore, then by turning the inner tubing in proper
direction, -the threads thereon screw  into the
threads of the bore making up. the joint and pro-
viding-a leak-proof connection therewith. . If de=
sired, another fitting 6 may be installed between
selected .joints of the inserted tubing so that an
additional string may,. be run thereinto when the

second string: becomes unserviceable for its in--

tended purpose. . However, I find that in most
installations, the second -string may-be readily
removed from-the fitting 6 and withdrawn frem
the outer. string of tubing and a new string .of
tubing inserted in:its place: : ] S
In the operation of the wells, it sometimes be-
comes- desirable to plug off one-of the wells and
this may be readily accomplished by, screwing a
plug or properly closed pipe section into-the bore
of the fitting, This may be effected while main-
taining hydrostatic pressure in the other wells
with a-special plug designed to be set against
fluid pressure in ‘the tubing 3. The plug 19 com=
prises-a-cylindrical body having external threads
conforming in diameter; direction and pitch with
the threads 16 in the bore of the fitting.  The
plug 19 has a polygonal-shaped head 20 conform-
ing in shape to a socket 21 formed within a
wrench-like head 22 of a ‘Jowering-in- tool 23
wherewith the plug may be lowered through the
tubing ‘and.inserted -in. the fitting as later de-
seribed. .. . L ] : :
The body of the plug including the head 19 has
a. central axial bore 24 provided with internal
threads 25 in which is threaded the shank 26 of
a cap-screw 27 having a head 28 conforming in
shape o the head 20 and which is also ‘adapted
to be received in the socket 26 of the lowering-in

tool. 'The head 20 of the plug has lateral.open--

ings 29 that.are spaced from the upper end there-
of 'so that the shank- of the cap-screw. may be
started into the threaded bore without covering
the lateral openings 29, :as shown in Fig. 4.

screw is threaded. into the upper end of the bore
of the plug so that the end thereof is just above
the openings 28 as shown in Fig. 4. 'The flat sides
of the cap-screw are aligned with the correspond-
ing sides of the head 20 and the assembly inserted
into the socket 21 where the cap-screw is secured
by .a shear pin 38 that is extended through open-
ings 31 in the wall of the socket and through
a transverse opening 32.in the:head of the screw.

When applying the plug, the shank of the ¢ap-.
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Any form of shear pin may be used such as an
ordinary cotter pin, wire, or the like.

The assembly is then lowered through the tub-
ing with the aid -of a string of sucker rods or the
like 33, the lowering~in tool being threaded upon
the lowermost rod as indicated at 34, Fig. 4.
When the plug reaches the fitting it is guided by
the tapered counterbore thereof into registering
alignment with the threaded bore and upon turn-
ing the rods in the proper. direction the plug is
thréaded into the bore of the fitting, during which

_ time pressure therebelow is being relieved through

the plug openings 24 and 29. Therefore, the plug

. is'readily lowered against pressure carried in the
< producing formation. When the plug is in proper

position the pin 30 is sheared off by exerting an
upward -pull on the lowering-in rods. and the o
socket-is' raised.sufficiently so that it clears the
head 20 of the plug. The cap-screw is then ro-
tgted into the bore 24 of the plug so that the
threaded shank thereof closes the lateral open-
ings.29 and stops flow through the tubing.
When old fields aie to be révived by repressur-
ing the formation with hydrostatic heads-of fluid,
selected wells in, the field may be used for the
repressuring wells and. in conditiening thereof my
improved fitting forms an important _part as it
enables cementing it of the tubihg ufider pres-
sure carried in the producing formation. The
bore-hole to be used is cleared of tubifig, debils
and the like and & tibihg equibped with my i~

- proved fitting is lowered into thé bore-hole -6
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provide reliéf of pressure while' the. ceinent is
being placed around the tubing to séal the Upper
formations from the produéing fermation and so
that the full static head cieated in the tubing acts
directly upon the fluid centained in the produging
formation. _— . Coa

Since the flow through the tubing relieves the
pressure while thé cement séts, the ceniéfit forms
a positive seal and is rétained in its gesited seal-
ing position. If it'is desired to.close off flow from
the preduction formation gdmp’l‘ét’ely; a..closure
plug may be readily screwed ifito the bore of the
fitting in the mannér just described, after which -
the tubing [T may bé tnsciewed from the ¢oupliig

-should it be. désired to seal the Well perianently.

1f the closute is only temporary, thé tubing may
be ‘léft in posifion and the plig later rémoved
with aid.of the lowering-in tool. - = .

My improved fifting.is algo- desirdble wlieré.i
is Niecessary to réduce the cross-sectiondl area.d
the flow tubing. The smisller tubing is readily
inserted through the flow tubing and thréaded
into the bore of the fiftiiig 0 that flow fron a
well is diverted throiigh the smaller tubing. .

From the foregoing it is obvious that 1 have
provided a fitting whicH is particularly adapted
for .use in connection with Wwells producing fiutd
as well as thé wells which estdblish the hydro-
static heads so as to-maintain desired control-ot
such wells while maintgiting hydrostatic pressure
on the producing formation. .
 What I claim and desire to secire by Létters
Patent st 00 T R .

1. In an appardtus of the c¢haracter desciib
in ¢ombihation with a well tilbing, a fitting having
flijid-tisht connection with the fubitig nedr.the
lower efid theéreof aiid provided with & flow opet-
ing theréthrough and provided Wwith ifternal
threads, a plig member having external threads,
for engaging the threads of said opening afid
having ‘an axial port provided with “ifitertial
thieads, a héad on said plug memiber haviig
lateral ports connected with said axial port, &
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_ serew member having a shank adapted to be a plug having an a.xial bore and lateral ports con-
threaded into. the axial port to close said lateral nected with said bore, a polygonal head on said
ports, a head on'the screw member, said heads - plug, a shank threaded into said bore, a polygonal

having socket. engaging portions and-a . socket head ‘on said shank, & polygonal socket member
member having portions to engage said portions 5 engaging said heads, and shear means connect-
of the heads to rotate said members. . Ing one of said heads with the socket member.

2. In'an apparatus of the character described, v ~ .. 'DONALD P. OAK.




