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: 1

This invention relates to new and useful im-
provements in tubing anchors.

One object of the invention is to provide certain
improvements upon the tubing anchor set forth in
my Patent No. 1,941,813, issued January 2, 1934,
and particularly to employ an elastic sleeve for
expanding the slips in place of the pistons set
forth in said patent, whereby more uniform dis-
tribution of the hydraulic pressure is obtained.

Another object of the invention is to provide,
in connection with the slips, means for bleeding
the liguid from the anchor and tubing there-
above disposed below the slips so that the liquid
will wash up and between the slips, thus dis-
lodging sand and any other accumulations and
freeing said slips for retraction.

Still another object of the invention is to pro-
vide g tubing anchor having a body provided with
an annular chamber and windows extending from
the chamber together with elongate slips mounted
in the windows and a fluid-responsive, elastic
sleeve disposed in the body around the mandrel
and in engagement with the slips so as to ex-
pand the latter when subjected to hydraulic pres-
sure, thus providing an amplified pressure area
for each slip, whereby said slips are moved ra-
dially and uniformly throughout their lengths.

Still another object of the invention is to pro-
vide an improved tubing anchor having slips actu-
ated by an elastic, hydraulic sleeve mounted in a
body which is provided with a liquid bleeding
opening below the slips and a mandrel mounted
within the body having means for normally seal-
ing the bleeding opening and fastened to the
body, whereby the body, upon being unfastened
from the mandrel, may be moved vertically to
expose the bleeding opening.

A construction designed to carry out the in-
vention will be hereinafter described together
with other features of the invention.

The invention will be more readily understood
from a reading of the following specification and
by reference to the accompanying drawings,
wherein an example of the invention is shown,
and wherein: )

Fig. 1 is an elevation of a tubing anchor con-
structed in accordance with the invention,

Pig. 2 is an enlarged, horizontal, cross-sectional
view taken on the line 2—2 of Fig. 1 and showing
the slips retracted, .. . . .

Fig. 3 is a similar view showing the slips ex-
panded,

Fig. 4 is'a view of the upper half of the anchor,
half in section and half in elevation, and

‘Fig. 5 is & similar view of the lower half of
the anchor.

(Cl, 103—-219)
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In the drawings, the numeral {0 designates an
axial core or tubular mandrel. The upper end
of the mandrel has a free sliding fit in a cap 1.
A substantial distance from its upper end, the.
mandrel is formed with a circumferential enlarge-
ment or boss 12, which is externally screw-
threaded and tapered downwardly. The upper
end of the mandrel is provided with a screw-
threaded pin 13. A tubular base {4 has an axial
bore i4’ in which the lower end of the mandrel
is slidable and a counter bore 15 therebelow,
whereby an annular shoulder {8 is formed be-
tween the bores and the lower end of the mandrel
engages this shoulder. The upper end of the base
is formed into an annular shank {7, the outer
surface of which is tapered upwardly and screw-
threaded. At the lower end of the shank the base
is formed with an annular enlargement or boss
{8 which extends radially of the shank so as to
form a shoulder 18. :

The mandrel is slidable in a thimble 28 just
below the boss 12, and is formed with an up-
standing, annular tongue 21 having its inner sur-
face tapered and internally screw-threaded, as
indicated at 22, to conform with the inclination
of the outer surface of the boss 12, and to receive
the screw-threads thereof. The outfer surface of
the tongue is also tapered upwardly and screw-
threaded, as indicated at 23, to receive the screw-
threaded box 24 at the lower end of the cylin-
drical cap.

A cage 25 is formed of an upper collar 26 and a
lower sleeve 29 connected by webs or panels 33.
The sleeve has g screw-threaded well 28 in its
lower end into which the shank 17 is inserted.
The collar has a screw-threaded well 30 in its
upper end which is screwed onto the lower screw-
threaded end of the thimble 20 below a shoulder
31 formed on an annular boss 32 which prefer-
ably has substantially the same diameter as the
boss 18. The cap {1, base 14, thimble 20, and cage
25 constitute a body 2T.

The vertical edges of the webs are cut on
chords with respect to the mandrel 10 so as to
provide spaced windows or openings 34. By ob-
serving Figs. 2 and 3, it will be seen that the
inner curved surfaces of the webs 33 form the
outer walls of an annular space or chamber 35
located between the webs and the mandrel (2
with its lower end defined by the lower end of the
shank 17, and its upper end defined by the lower
end of the thimble 20. Within this space is con-
fined a cylindrical, elastic sleeve or hydraulic ex-
panding member 36 having inwardly directed,
annular lips 37 at its upper and lower ends en-
gaging the top and bottom walls of said chamber.
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These lips, when subjected to fluid pressure, form
seals since the upper and lower ends of the sleeve
engage the inner, annular surfaces of the collar
26 and sleeve 29, which overhang the annular
space or chamber.

As indicated in Fig. 1, the upper and lower ends
of the windows 34 are rounded, as is indicated at
38. Transversely curved slips or gripping mem-
bers 39 conforming generally to the contours of

the windows are arranged to slide radially there~

10

in. The outer faces of the slips are provided with

arcuate, horizontal teeth 408. These teeth are V-
shaped in cross-section so that upon biting into
the inner wall of the well tubing: (not shown) said
teeth will hold equally as well against upward or
downward movement of the acre.. It will be ob-
served that the thickness of each slip is greater

15

than the radial width of its window so that when _

the slips are retracted, as shown in Fig. 2, the
inner faces thereof will be in engagement with
the outer cylmcrlcal face of the sleeve 36, which

will be unexpanded and spaced from the inner
faces of the webs 33. The outer edges of the teeth
40 will lie substantlady in a circle coincident with
the outer edges of said webs!

A short distance above the lip 37, at the lower
end of the sleeve 36, a horizontal row of spaced
apertures 4{ are provided in the mandrel 12 so

20

that oil, gas or cther fluid under pressure in the

mandrel above said apertures will flow there- :

through into the chamber 35 within the sleeve 26
and radially expand the latter. When this hy-
draulic expansion cccurs and the sleeve is ex-
tended radially, the slips 39 will be moved radially
50 as to project from the windows 34 beyond the
bosses 18 and 32, as is best shown in Fig, 3, and
thus cause their teeth 40 to bite into the inner
wall of the tubing. To limit the outward move-~
ment of the slips, and also to hold them within
the windows 34, resilient retalmnv fingers 42 are
provided with hooks 43’ which are arranged to
engage over a flange 43 at the upper end of the
sleeve 27 and under a flange 44 on the hottom
of the sleeve 29. The ends of the fingers are held
positively between said flanges and the shoulders
{9 and 3f. These fingers extend along the outer
surfaces of the sleeves 21 and 28 and have their
free ends engaging in complementary recesses 45
in the upper and lower outer faces of the slips.
The fingers being made of resilient metal and
narrow will permit an ample, radial movement of
the slips, but will prevent dislodgement of said
slips from the windows.

It will be observed from the foregoing that the
anchor includes certain main members or ele-
ments which may each be formed of various
parts. - The mandrel includes elements 10, 12 and
13. The cap [1 has its upper end closed and
loosely surrounding the mandrel. The cage mem-~
ber or hody includes the base 14 which is at-
tached to the pump (not shown) or other con-
nection and this base has the shank T whereby
it is attached to the lower end of the cage 25,
which latter has a collar 26 at its upper end
screwed onto the thimble 20 which has the an-
nular tongue 2{ at its upper end. This tongue
being internally and externally screw-threaded
is screwed onto the boss 12 and into the bottom
of the cap 1.

This invénticn nemg in some. respects an im-
provement upon the tubing anchor set forth in
my Patent No. 1,941,813, operates in a similar
manner. When the anchor is being lowered in
the tubing, the fingers 42 will hold the slips in a
retracted position so that the anchor will have
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free movement downwardly in said tubing. A
screw-threaded pin 13’ on the lower end of the
base 4 is usually connected with the upper end
of the working barrel of a reciprocating pump
(not shown) and the bore 5 and the mandrel
18 thus forms a part of the eduction conductor
leading from said pump, and until the pump is
placed in operation, the bore {5 and the mandrel
will have fluid therein under static pressure, as is
cbvious. A particular advantage of the anchor

. herein set forth is that vertically, elongated,

gripping areas are provided by the slips 39 and
due to the hydraulic expansion of the elastic
sleeve 85, the pressure is uniformly applied over
the entire area of each slip; therefore a more
efficient anchoring is achieved.

It is obvious that the mandrel 18 and the tub-
ing, which is screwed onto the upper end of the
cap {1 containing a column of liquid, which may
extend several hundred feet above the anchor,
the hydrostatic load created thereby must be re-
lieved before the pressure within the chamber 35
can be reduced to permit the slips 39 to be re-
tracted or released. In order to release this
column of fluid, provision is made to lift the
mandrel. Since the base 14 has its lower end
fastened-to the working barrel of the pump, ro-
tation of the tubing will rotate the mandrel and
consequently the boss 12. will be unscrewed (left
hand threads) from the tongue 2! and the man-
drel thus released; however the cage member is
held stationary. The mandrel is free to be lifted
until the boss {2 engages the top of the cap and
further upward movement is arrested. An an-
nular recess 46 is provided in the bore 14’ of the
base 14 below the boss 18 and radial ports 41
extend from this recess through the wall of the
head. When the inandrel reaches the end of its
upward movement, its lower end will be above the

 poris 47 and therefore, the column of fluid in the

mandrel will bleed off through the recess 46 and
the ports 47.

In order to prevent leakage of the liquid
through the ports 47 when the anchor is in it3
norinal, operating position, packing rings 48 are
disposed in recesses 49 above and below said re-
cess 46 so as to engage the wall of the bore 147,
and a similar ring 50 is disposed in a recess 5t
in the mandrel so as to engage the inner surface
of the thimble 20. By bleeding the anchor below
the slips, it is obvicus that the released fluid
washes upward between the slips because of the
channel shape of the webs 33 and thereby, any
sand which. would otherwise bind the slips, is
washed into the casing. This arrangement will
quickly free the slips and permlt the anchor to
be raised in the well.

The foregoing description of the invention is
explanatory théreof and various changes in the
size, shape and materials, as well as in the details
of the-illustrated” construction may be made,
within the scope of the appended claims, without
departing from the spirit of the invention.

What I claim and desire to secure .by Letters

- Patent is:

1, In a well having a casing therem a tubing
anchor including, a tubular body having windows
therein, radially movable gripping members in
the windows of said body having teeth for grip-
ping the casing when actuated to hold said body
against upward and downward movement, hy-
draulic means in the body engaging the gripping
members and.responsive to the pressure of the
Hquid from within the: body, and a tubular man-
drel within the hydraulic medns having an open-
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ing for supplying liquid to said means, the body
having a liquid bleeding opening helow the grip-,
ping members normally closed by the mandrel,
the lower end of said mandrel being movakle to &
point above said bleeding opening to expose the
bleeding opening at the lower end of said man-
drel.

2. In a well having a casing therein, a tubing
anchor as set forth in claim 1, with resilient re-
taining fingers carried by the body and having
their ends overhanging the ends of the gripping
members.

3. A well tubing anchor including, a tubular
mandrel, an elongate cylindrical cage member
surrounding the lower end of the mandrel and ex-
tending therebelow, the lower end of the mandrel
having a flow connection, a screw-threaded con~
nection between the mandrel and the cage mem-
ber, whereby the mandrel may be disconnected
from the cage member and moved vertically
thereof, the cage member having windows, elon-
gate slips movable radially in the cage windows,
an elastic sleeve engaging the slips within the
cage member surrounding the mandrel and hav-
ing its ends above and helow the windows, the
mandrel having an opening located to supply a
pressure fluid to the sleeve, the cage member hav-
ing a fluid outlet normally closed by the mandrel
and located to be exposed to fluid in the cage
member when the mandrel is disconnected from
the cage member and its lower end moved to ex-
pose said outlet.

4. A well tubing anchor including, a tubular

mandrel, an externally screw-threaded boss sur-
rounding the mandrel intermediate its ends, a
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cap slidable on the mandrel above the boss and

having infernal screw threads, a cage member
having an annular tongue at its upper end pro-
vided with internal screw threads engaging the
screw threads of the boss and external screw
threads engaging the screw threads of the cap,
whereby the boss may be unscrewed from the
tongue and the mandrel moved upwardly through
the cap and the cage member, the mandrel hav-
ing a pressure outlet in its side wall, slips in the
cage member exposed on.the outer surface of
said cage member, and an expanding element in
the cage member engaging the slips and having
an inner side exposed to fluid pressure from the
mandrel.

5. A well tubing anchor including, a cage mem-
ber having a connecting element at its lower end,
the cage member having windows intermediate
its ends, outwardly movable elongate slips con-
fined in the windows of the cage member, ex-
pansible means in the cage member extending
the lengths of the slips and free for uniform
expansion throughout the lengths of the slips,
whereby the slips are uniformly moved outwardly,
a mandrel extending down into the cage mem-
ber through the expansitle means and having its
bottom below said expansible means and ter-
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minating above the lower end of the cage mem-
ber, the mandrel having a port constantly open
to the expansible means, and a detachable con-
nection between the mandrel and the cage mem-
ber. .

8. A well tubing anchor as set forth in claim 5,
wherein the expansible means includes an elastic
sleeve having its top and bottom sealed in the
cage member above and below the upper and
lower ends of the slips.

7. A well tubing anchor as set forth in claim 5.
wherein the detachable connection includes an
upstanding element on the upper end of the cege
member screwed onto the mandre]l and detach-
able therefrom. )

8. A well tubing anchor including, a cage mem-
ker having a base at its lower end connected with
a thimble at its upper end by spaced panels, said
cage member having elongate vertical windows
between the panels, elongate vertical slips in the
windows movable radially of the cage member, a
tubular elastic sleeve in the cage member having
its lower end supported on the base below the
windows and its upper end engaging the thimble

-above the windows, a tubular mandrel having its

lower portion extending through the cage mem-
ber and into the base and exposed to the inner
wall of the sleeve, the mandrel having a fuid
opening to the elastic sleeve, and a detachable
connection between the upper end of the cage
member and mandrel,

9. A'well tubing anchor as set forth in claim 8,
and a cap surrounding the mandrel above the
detachable connection and detachably connected
at its lower end to the thimble of the cage mem-
bher. -

10. A well tubing anchor as set forth in claim 8,
wherein an upper packing is interposed between
the cage member and the mandrel above the
fluid opening, an intermediate packing between
the cage member and the mandrel below said
fluid opening, and a lower packing between the
cage member and the mandrel below the inter-
mediate packing, the cage member having an out-
let opening normally between the intermediate
and lower packings located to be exposed when
the mandrel is detached from the cage member
and moved upwardly.

JEDDY D. NIXON.
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