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1 Claim.

This jnvention relates to new and useful im-
provements in anchoring devices.

" One object of the invention is to provide an im-

proved anchoring device which is adapted to be
connected to a well tool, well tubing, pump barrel
or other apparatus and which functions to effi-
ciently lock or anchor said apparatus within the
well bore against movement in either direction,
whereby danger of the apparatus being dislodged
from its proper set position is obviated.

An important object of the invention is to pro-
.vide an improved anchoring device which when in
a set position, is anchored or locked against move-
ment in either direction, the device being actu-
ated from the surface and being so constructed
that it may be readily released when desired,
whereby said device may be retrieved after use.

A particular object of the invention is to pro-
vide an improved anchoring device, of the char-
acter described, wherein a pair of inclined ex-
panding elements are mounted for movement rel-
ative to each other, with locking members adapted
to coact with said elements, whereby said mem-
bers are expansible and retractable by the move-
ments of said elements with respect to each other;
each locking member being elongate and coact-
ing with both of the expanding elements whereby
8 simplified and more efficient locking arrange-
ment is had.

Another object of the invention is to provide an

improved anchoring device, of the character de~
scribed, wherein an axially extending rotatable
mandrel is utilized to impart relative movement
to the expanding elements or cones, said mandrel
being arranged to be connected with a well tubing
or pipe, whereby the mandrel may be rotated from
the surface, the device also including improved
means for holding the locking members and the
expanding elements against rotation, whereby ro-
tation of the mandrel effects expansion and re-
traction of said locking members by imparting
movement to the expanding elements with respect
to each other.

Still another object of the invention is to pro-
vide an anchoring device, of the character de-
scribed, wherein either one or both of the slip
expanding elements or cones may be movable to
expand and retract the locking members or slips,
together with an improved means for mounting
and retaining the locking slips, as well as for
guiding the slips, whereby binding or hanging of
said slips is prevented and efficient operation is
assured.

A further object of the invention is to provide
an improved anchoring device of the character

described, having its locking elements or slips re-

" taineg on the assembly by positive, non-resilient
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means, and also being arranged so that the slips
may be readily moved to a retracted position to
permit removal of the device from the well bore
at any desired time.

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:

Figure 1 is a view, partly in section and partly
in elevation of an anchoring device, constructed
in accordance with the invention and showing
the locking elements in a retracted position,

Figure 2 is a similar view, with the locking ele-
ments moved to a gripping position,

Figures 3 and 4 are horizontal, cross-sectional
views, taken on the lines 3—38 and 4—4 respec- -
tively, of Figure 1,

Figure 5 is an enlarged vertica.l sectional view
of one of the friction shoes of the device .

Figure 6 is a view, similar to Figure 1, of a mod-
ified form of the invention,
~ Pigure 7 is a view, similar to Figure 6, with the
locking elements in an expanded or gripping po- .
sition, and

Pigure 8 is a horizontal, cross-sectional view,
taken on the line 8—38 of Figure 6.

‘In the drawings, the numeral 10 designates a
tubular mandrel or support which is provided
with a series A of.screw threads and a second
series B of similar screw threads intermediate its
ends. The series A comprises right hand threads,
while the series B comprises left hand threads,
the two series of threads being separated or
spaced from each other, as is. clearly shown in
Figure 1. An annular ring {f is secured to the
mandrel and is located between the screw threads
A and B. - The ring may be either made integral
with the mandrel or may be formed separately
and then welded or otherwise secured thereto.
The mandrel may be of any desired length and
may have its extremities formed with the usual
coupling screw threads, whereby it may be con-
nected to a well tubing T or to a suitable well tool,
as will be hereinafter explained.

An upper expanding element 12 surrounds the
upper portion of the mandrel or support 10 and
has the lower end of its bore provided with in-
ternal screw threads 13 which are complementary
to the screw threads A om safd mandrel. A lJower
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expanding element |4 encircles the lower portion
of the mandrel 10 and has the upper end of its
bore formed with screw threads 15 which are
complementary to the screw threads B on said
mandrel. The expanding elements {2 and 14 are
identical in construction and are disposed in in-
verted relation to each other. Obviously, since
the upper screw threads A of the mandrel are
right hand threads and the lower threads B are
left hand, a rotation of the mandrel or support
19 will result in a movement of the expanding
clements 12 and 14 toward and away from each
other, depending upon the direction of rotation
of the support. When the support is turned to
the left in Figure 3, the expanding elements 12
and {4 are moved inwardly toward each other;
a reverse rotation of the mandrel, that is, to the
right in Figure 3, will result in the expanding
elements being moved outwardly away from each
other to a spread position.

As pointed out, the expanding elements are
constructed in identically the same manner and
each includes a plurality of recesses or grooves
i6 which are formed in its outer surface, each
groove having its bottom inclined as illustrated
at (1. Six grooves or recesses 16 have been il-
lustrated in each expanding element, but ob-
viously, any desired number may be employed.

The grooves 16 which are formed in the ex-
panding elements 12 and 13 are adapted to receive
elongate locking members (8, the upper end of
each locking element engaging within one of the
grooves of the upper element 12 while the lower
end of each locking member engages one of the
grooves 16 in the lower expanding element (4.
Each locking member 18 comprises an elongate
bar which has the upper porticn of its rear sur-
face inclined at 19, such inclination being com-
plementary to the inclination of the base 17 of the
groove 16 within which this upper end engages.
The lower end of the locking member has its
rear surface inclined as indicated at 20, such
inclination being also complementary to the bot-
tom of the groove {6 within which it is disposed.
Upper gripping slips or teeth 21 are formed in
the outer surface of each locking member, while
similar lower gripping teeth 22 are provided at
- the lower portion of the member. If desired,
intermediate slips or gripping teeth 23 may be
provided at the central portion of said member.
When the locking member {8 is disposed within
the respective grooves of the upper and lower
expanding elements {2 and 14, the annular col-
lar or guide ring {1 which is secured to the
mandrel 10 engages within a groove or recess
24 provided in the rear wall of said locking mem-
ber (Figure 1).

For retaining the upper portion of the lock-
ing members (8 on the expanding elements 12,
& trio of retaining rods 25 is provided. Each
rod engages within an annular groove 26 formed
in the outer surface of the element (2 and the
ends of each rod are welded or otherwise se-
cured to one half of a split washer 21. The
split washers 21 are arranged to engage within
recesses 28, also formed in the outer surface of
the element (2. Manifestly, when the washers
271 are within their respective recesses 28, the
retaining rods 25 are disposed within the annu-
lar groove 26 and the three rods form, in effect,
a single annular retaining rod which encircles
the locking members and expanding element.
Each washer is held within its recess by a suit-
able cap screw 29 which is threaded into the
body of the expanding element 12, This particu-~
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lar arrangement of forming the annular retain-
ing rod of three pieces is provided so as to facili-
tate the mounting and removal of the retaining
red but any other suitable arrangement could be
employed.

The retaining rods 25 encircle the locking
members {8 and -are received by elongate re-
cesses 30 which are formed in the exterior sur-
face of each locking member. By observing Fig-
ure 1, it will be seen that the provision of the
elongate recess 30 provides a means whereby the
rods 25 may retain the locking elements on the
assembly and yet, the locking members may un-
dergo vertical as well as radial outward move-
ment relative to the rod.

The lower portion of the locking members 18
are maintained on the lower expanding element
{4 by retaining rods 25¢ which are constructed
in the same manner s the rods 25. The rods
25a engage within a groove 26a in the element
14 and have their ends secured to split washers
27a, which washers are retained by cap screws
29a. Each locking member is formed with an
elongate recess 30a for receiving the rods 25a
and the function of the recesses 30a is sub-
stantially the same as that of the recesses 30 in
the upper portion of the locking members.

Between the grooves 16 of each expanding ele-
ment, said element is provided with additional
grooves or recesses 31 and these recesses are
adapted to receive elongate friction shoes 32.
Referring to Figure 5, one end of each recess 31
is provided with a retaining flange 33 and each
friction shoe has a complementary flange 34
which coacts therewith. A plurality of coiled
springs 3% constantly urge the friction shoes 32
outwardly into engagement with the wall of the
well casing or other pipe in which the device
is disposed. The coaction between the retain-
ing flange 33 and the flange 34 on each shce
maintains one end of said shoe against com-
plete outward displacement from its groove 3{,
while the opposite end of said shoe is retained
against outward displacement by the retaining
rods 25 on the element {2 and the retaining rods
25a on the element 14. As is clearly shown in
Figure 1, the retaining rods 25 and 25a overlie
one end of each of the friction shoes, this end
of each shoe being formed with a flange 36 which
engages the rod. In this manner, the rods 25 and
25a¢ not only function to maintain the locking
members (8 on the assembly but also prevent -
outward displacement of the spring pressed fric-
tion shoes 32.

The device is illustrated as being connected to
a well tubing T but it is pointed out that it may
be connected to any desired well tool, such as a
well packer or the like and it is specifically noted
that the invention is not to be limited to use with
any particular apparatus.

In operation, the parts are in the position shown
in Figure 1 and the assembly is lowered into the
well casing C or any other well pipe. The upper
expanding element 12 is nearer the upper end of
the threads A, while the lower expanding element
I4 is nearer the lower end of the threads B on the
mandrel, whereby the elements (2 and {4 are
separated or spaced apart. In this position, the
coaction between the inclined bottom 17 of the
grooves 6 with the inclined rear surfaces 19 and
20 of the locking elements 18, maintains the lock-
ing elements in a retracted or non-engaging posi-
tion. The spring pressed shoes 32 on the expand-
ing elements 2 and {4 engage and ride upon the
inner surface of the well pipe C and the device is
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lowered to the position at which it is to be set in
sald pipe. ) .

- When it is desired to anchor the device, it is
only necessary to rotate the mandrel or support
10 to the left in Figure 3 and such rotation will

- Impart an upward movement to the lower element
i4 and a downward movement to the upper ex-
panding element. Thus, the two elements 12 and

. 14 are moved toward e ch other and such inward
movement results in an outward radial movement
of the locking members 18, this radial movement
being caused by the coaction of the grooves in said
elements with the inclined rear surfaces of said
locking members. Outward radial movement of
the locking members is permitted because of the
elongate recesses 30 and 30¢ in each member since
sald recesses permit the locking members to
change their positions relative to the retaining
rods 26 and 25a. Each locking member is posi-

“tively guided in its radial movement by the guide 2

ring 11 which is secured to the mandrel and which
prevents any mis-alignment of said locking mem-
ber, whereby binding or hanging of said mem-
ber during operation is prevented. Obviously,
the expanding elements {2 and (4, as well as the
locking members are held against rotation during
the rotation of the mandrel by the engagement of

‘the friction springs 32 with the wall of the well

pipe, whereby positive operation is assured. After
‘the locking members move into engagement with
the pipe the upper gripping teeth 2! prevent
downward displacement of the assembly, while
the lower gripping teeth 22 prevent upward dis-
placement thereof, and therefore, the assembly
is locked against movement in either direction
_within the pipe. - :
When it is desired to remove the device, a re-
verse rotation is imparted to the mandrel or sup-
port 19, such rotation being to the right in Fig-
ure 3. When the mandrel is so rotated, the screw
threads A and B coact with the expanding ele-
ments 12 and {4 to return them to their original
or spaced positions. At this time, rotation of the
elements 12 and {4 is prevented by the engage-
ment of the locking members and friction shoes

with the wall of the pipe. It is noted that since .

the mandrel is rotated to the right in Figure 3
to effect a retraction of the locking members 18,
danger of breaking ‘out or loosening the various
tubing connections which are all right hand
threads, is obviated. After the expanding ele-
ments 12 and {4 have been separated, the locking
members {8 have been returned to a retracted
position, the inward movement of said locking
members being effected by the coaction between
the elongate recesses 30 and 30a in each member
with the refaining rods 25 and 25a. Of course,
after the locking members are retracted and dis~
engaged from the pipe wall, the device may be re-
moved from the well.

As has been explained, the device may be used
in combination with various types of well equip-
ment and apparatus for anchoring the same
against displacement within a well casing or pipe.
For example, the assembly could be attached to
the working barrel of a pumping well so as to an-
chor said barrel within the casing. It may be at-
tached in the tubing string as shown, to prevent
the tubing from falling downwardly into the well
casing or from being blown from said casing by
an excessive well pressure. Also, the assembly
is adaptable for use with a packing element to
provide a packoff within the well pipe or it could
be combined with a packing element so as to be
. used as a retrievable cementing plug. From the
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. 3
above, it becomes apparent that the invention re-
sides in the particular anchoring assembly and is
not to be limited to anchoring any particular de-
vice or apparatus within the well pipe.

In Figures 1 to 5, the assembly has been shown
with both the upper and lower expanding ele-
ments movable toward and away from each other.
The invention may be carried out by making only
one of the expanding elements movable and this
form of the invention has been illustrated in Fig-
ures 6'to 8. In this instance, a mandrel 50 is pro-
vided 'with a single series 61 of screw threads
which are left hand threads and which are dis-
Dosed intermediate the ends of the mandrel. A
lower expanding element 52 is threaded onto the
threads §1 so that a rotation of the mandrel 50
will result in a longitudinal or axial movement of
the expanding element 52 on the mandrel. An
upper expanding element 53 surrounds the man-
drel 50 above the screw threads 51 and engages an
integral collar 54 formed on the mandrel, being
held against axial movement on the mandrel by
a retaining collar 55 which threads into the upper
end of the element 53. The expanding element is

.

_freely rotatable on the mandrel.

Each expanding element 52 and 53 is formed
with vertically extending grooves 116 which are
identical in construction to the grooves 16 in the
elements 2. and 14 of the first form and said
grooves 116 are adapted to receive locking mem-
bers |18 which are similar in construction to the
members 18. However, since the guide ring {1
shown in Figure 1 is omitted in the form shown
in Figure 6, the recess 24 in the rear surface of
each locking member is omitted. Instead of the
retaining rods 25, retaining rods 125 are provided
and these rods coact with grooves (30 and 130a
formed in the locking members. The rods 125
are welded or otherwise secured directly to the
outer surface of the expanding elements 52 and
53, the split washers 27 and 27a and their retain-
ing screws 29 and 29¢ being omitted.

Instead of the grooves 31 which are formed in
the elements (2 and 4 of the first form, the ex-
panding eler-2nts 52 and 53 are provided with
vertically extending grooves (3{ which are
adapted to receive curved friction springs {32. As
is clearly shown in Figure 6, each friction spring

 has its upper end disposed in the groove (31 of

the upper element 53 and is secured therein by
screws 133. The lower end of the spring is dis-
posed within the groove 131 in the lower expand-
ing element 52 and is freely movable therein. It
is obvious that the flat springs (32 function in the

5 same manner as the spring-pressed friction shoes

32 of the first form, that is, said springs prevent
rotation of the expanding element when the man-
drel 50 is rotated.

The operation of this form of the invention is
substantially the same as that of the first form
hereinbefore described. When the device is low-
ered into the well, with the parts in the position
shown in Figure 6, the locking members 118 are
retracted or in non engaging position. The fric-
tion springs 132 are engaging the wall of the well
bipe and when the mandrel 50 is rotated, the screw
threads 51 coacting with the lower expanding ele-
ment moves upwardly toward the upper expand-
ing element, a radial movement is imparted to
the locking members 118, whereby said members
are moved outwardly into engagement with the
pipe, as is shown in Figure 7. It is pointed out
that the threads 51, being left handed screw
threads, require that the mandrel 50 be rotated
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to the left in order to effect upward movement
of the lower expanding element.

The device may remain set in the well pipe for
a desired length of time and when it is desired
to remove the same, it is only necessary to ro-
tate the mandrel in a reverse direction, that is,
to the right in Figure 8. Such rotation will im-
part a downward movement to the lower expand-
ing element 52, whereby the coaction between the
inclined bottems of the grooves with the inclined
rear surfaces of the locking elements | {8, together
with the coaction between the retaining rods 125
and the recesses 130 and 130« of the locking mem-
bers, will result in a retraction of said locking
members. After the locking members are disen-
gaged from the pipe, the device may be removed
from the well. It is apparent that the form shown
in Figure 6 may include the spring pressed fric-
ticn shoes 32 in place of the flat friction springs
132; similarly, the flat springs 132 of the second
form could be substituted for the friction shoes of
the first form.

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

What I claim and desire to secure by Letters
Patent is:

2,388,453
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A well anchoring device including, a rotatable
mandrel, a series of screw-threads formed on the
mandrel, a tapered expanding element threaded
upon the screw-threads, a second series of screw-
threads on said mandrel, a second tapered ex-
panding element having its taper inverted with
relation to the taper of the first element threaded
upon the second series of screw-threads, one series
of screw-threads being oppositely disposed to the
other series, whereby the elements are moved rel-
atively toward each other when the mandrel is
rotated in one direction relative to said elements
and are moved relatively away from each other
upon rotation of said mandrel in the opposite di-
rection relative to the elements, locking members
mounted on said elements and co-acting therewith
whereby the locking members are moved radially
when the elements are moved with respect to each
other, said members having external serrated
gripping surfaces, and co-acting means on the
mandrel and locking members for positively guid-
ing said members in their radial movement and
for preventing vertical movement of the members
with respect to said elements and mandrel, and
friction means carried by the elements for en-
gaging a pipe through which the device is lowered
to prevent rotation of said elements when the
mandrel is rotated so as to permit independent-
rotation of said mandrel.

CHARLES S. CRICKMER.




