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Gird E. Mullinix, Southgate,

“Byron Jackson Co,,

Calif., assignor to . :

Huntington Park, Calif., a - ‘
“corporation of Delaware - - ; :

Application January 16, 1940, Serial No, 314,057

This' invention relates '
catchers. and anchors ' of .the type commonly in
use.to support tubing in'a well and to. dutomati-
cally grip the well casing and prevent the string

1 Claim. . (CL 163—219) -
genetally to  tubing ™

of tubing from: dropping should it part above the. §

catcher or be accidentally. released at the sur- -

face. . : ‘ i :
A principal object of:this invention is to pro-

vide -a .tubing catcher: and anchor which con-

sists of a minimum number of. parts necessary, 10 .

to accomplish its intended function, and which is
- therefore simple and  positive in operation -and
-.economical to construct, . . L
A further object is to provide a device of the

above type which is insensitive to minor forces; 15

tending to-set the slipg prematurely, but which
automatically grips the casing ‘without: delay in
-the event-the tubing and catcher: start to fall
freely.. ‘While a string: of tubing is being low-
ered:into-the well, it frequently occtrs that ther <
tubing catcher is actuated by upward ‘surges.of
gas through the well liquid, or by too' rapid low-
-ering.of ‘the tubing, and the slips on the catcher
engage the casing and-anchor the tubing prema-

[

- toFig. 1;

turely. .On the other hand; if the catcher is con- 28

- .structed so:that it is unaffected by the above con-

ditions. tending - to. set it prematurely, it usually
“responds-only sluggishly to a sudden free drop .of
the tubing, in which case the tubing acquires suf-
ficlent momentum to cause the slips on the; -
-.-catcher: to seriously danmiage the casing -when
. they finally take hold and interrupt the free fall
of the tubing. L R
. 'The sensitivity of a tubing catcher to condi-
-tionstending to set:the slips prematurely is an- -
- inverse ‘function -of ‘that portion 6f the weight
of the'slips which' is insupported by the actuator
spring—i. e., the greater the unsupported weight,
the less sensitive the device is to premature set-
ting. On the other hand,  the sensitivity of the:
- device to. free fall of the tubing is a direct fune- .
tion of the ratio of spring-supported weight to
» unsupported, weight—that- is, -the" stronger the
-actuator spring with relation to the total weight

of the slips, the more nearly instantaneous will; ©°

be the response: to ‘gravity acceleration -of the

- tubing ‘when it falls freely. . In the present. in-~

stance these mutually antagonistic factors have
‘been ‘balanced in such a manner that the possi-
bility of inadvertent setting of ‘the slips is re-.:
duced to-a minimum, but without sacrificing sen-
.sitivity to free fall. s S

A still further: object of the invention is to
provide  a construction’ wherein the . minimum

total cross-sectional area.of the fluid passagesi:®>

S

-around and through

‘the tubing catcher is great-

1y-increased over that of prior tubing catchers.
~An increase in fluid

_bassage area serves a two-
fold purpose-—it facilitates the lowering of. the
tubing string and catchér into the well by reduc-
Ing the possibility of premature setting of the
slips by surges of gas, and it lowers the frictional
resistance to flow of well fluid - during pumping
and- thereby reduces the pumping head. ‘ :
A still further object is to provide a simplified
and improved anchor mechanism for manually
setting the slips to anchor the tubing in the well

at any desired elevation. therein. ‘
Other objects and advantages of the invention
will_be apparent from the following: detailed de-
scription of a preferred ‘embodiment, taken in
conjunction with the accompanying drawings

. ‘Wherein: .

Fig. 1 is a View in side elevation, showing the

 device being lowered into a well with the slips-in
-Tetracted position; 7 o

~Fig. 2 is a side elevation taken at right angles

‘Figs. 3,4 and 5 are ¢rdss-sectional view&ta,ken
substantially ‘on' lines’ 3—3, 4—4"and 5—5, re-
spectively, of Fig..1;"

Fig. 6 15 a view similar to Fig. 1 but showing

-the slips in operative position after having Been

J

" sleeve; and

0

-manually set by the anchor

-of Fig. 6;

mechanism;

Figs. 7 and 8 are cross=sectional views: taken
substantially on lines 1—T and 8—8, respectively,
_ Fig. 9.is a central longitudinal sectional view of
the anchor cage; R : S
- Fig. 10 is a view in'side elevation of the anchor

_Fig. 11 is a development of the outer surface of
the anchor. sleeve. S .

Referring to- the drawings, it. will be observed

~$hat the tubing catcher comprises  generally a
‘plurality - of pipe-gripping slips A and A’ mov-

ably mounted on a mandrel head B which is rig-
idly secured to & nipple C, a slip actuator D slid- -

ably mounted- on. the nipple C and connected

with the upper ends-of the slips, and" anchor
mechanism E ‘mounted on the nipple below. the

slips and having means frictionally contacting
the well casing . F: " This general .arrangement of

the essential elements of the catcher is similar

~to that shown in U. 8. Letters Patent * No,

1,921,547 issued August 8, 1933, to N. K. Smith

and R. K. Hertel. - o
-In the aforementioned ‘patent there are three
casing-gripping  slips. equally spaced circumfer-
entially about the body of the. tubing catcher,
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this arrangement having been adopted as more
or less standard practice because of the uniform
distribution of pressure applied to the casing. In
some instances four slips are -employed. In the
_instant case, however, only two slips are Ppro-
vided, and are mounted for movement upwardly
and radially outwardly in diametrically opposite
directions. Referring to Figs. 2 and 3, it will be
observed that the outer surface of the slip A has
two circumferentially spaced series of downward-
1y directed serrations 10 and I,
longitudinally extending groove i2. In a similar
manner, slip A’ is provided with serrations I8’
and 11’ separated by a groove 12’. Each slip
thus constitutes in effect two separate slips; and
the two slips A and A’ provide 4 spaced pipe-
gripping portions simulating the gripping action
of a four-slip catcher. ‘

The slips are adapted to be moved lpwardly
and outwardly into engagement with the well
casing F, and to this ‘enid. each slip is provided
with stepped taperéd wedging surfaces {5 and 16

formed on the lateral edges thereof. These sur-
faces are adapted to engage corresponding wedg-
ing surfaces {7 and I8, respectively, on the head
B. As shown most clearly in Fig. 6, the head B
comprises upper ahd lower downwardly converg-
ing wedge portions 18 and 20, secured to the nip-
ple C as by welding at 21, 22, and 23. The lower
wedge portion 20 terminates.atb its upper extrem-
ity in a pair of shoulders 25 and 26 converging
downwardly and inwardly at a relatively flat an-
gle, and forming seats adapted to be engaged
respectively by the downwardly facing seating
surfaces 27 and 28.at the lower extremities of the
wedge surfaces 15 on the slips. When the slips
are retracted into the position shown in Fig. 1,
they .are supported against further downward
niovement by the engagement of the seating sur-
“faces 27 and 28 with the shoulders 25 and 26,
“and, as will be more fully explained hereinafter,
the downward and inward taper of the shoulders
25 angd 26 assists in maintaining the slips retract-
ed from the wall.of the casing. ‘ .

Formed integral with and extending upwardly
from each slip is a suspension rein 3i, on the
upper extremity of which is a pair of laterally
extending. lugs 32 (Fig. 2) forming a T-head
engaging a T-slot 33 in the side wall of the actu-
ator D. An upwardly and inwardly beveled pro-
jection 34 extends upwardly from the T-head
in telescopic relation to a similarly beveled inner
wall portion 35 on the actuator to limit the out-
ward movement of the rein-and hence of the slip.
Ag is customary in tubing catchers of this gen-
eral .type, the actuator D is. mounted on & coil
compression spring 31 of a strength,suﬂicient to
support a portion of the weight of the slips. The
spring is interposed between a shoulder on the
actuator and a collar 38 formed at the upper end

‘of the head B. Slots 38 are provided in the col-
lar, through which the reins 31 extend and by
" which-they are laterally guided.’

* The slips A and A’ are adapted to be manually
actuated from the inoperative position shown in
Figs. 1, 2 and 3 into the casing gripping position
shown in Figs: 6,7 and 8 by engagement of the
anchor E with depending fingers or tail-pieces 42
formed integral with and extending downwardly
from ‘the slips. It will be observed that one such
tail-piece depends from each side ‘of each slip,
and that they are tapered downwardly and in-
‘wardly at the same angle with respect to the pipe
axis as the wedging faces 145, 16, IT and 18. As
shown most clearly in Fig. 4, each pair of adja-
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cent tail-pieces is partially confined within a re-
cess 43 formed in an anchor sleeve 45 secured to
the nipple C as by welding at 46 (Fig. 2). The
gide walls of the recess 43 converge downwardly
in parallelism with the outer lateral edges of the
tail-pieces 42, and serve to guide the latter and
thus maintain the wedge surfaces {5 and 16 on
the slips at all times.in substantial engagement
with the wedge surfaces 1T-and 18 on the head B.

As shown most clearly in Figs. 2 and 4, the
tail-pieces project a substantial distance radially

outwardly of the outer wall of the anchor sleeve

45, whereby the lower extremities of the tail-
pieces are disposed in the path of upward move-

‘ment of the upper surface 47 of an anchor cage

48 forming part of the anchor mechanism E.
When the tubing nipple C and the stationary
parts of the catcher are manipulated from the
gurface in a predetermined manner, to be de-
scribed in detail hereinafter, the nipple C, head
B, and slips A and A’ are moved downwardly rel-
ative to the anchor sleeve 48 until the tail-pieces
42 engage the upper surface 41 of the anchor
cage. Thereafter, continued downward move-
ment of the nipple and head B results in relative
movement between the head and the slips since
further downward movement of the slips is ar-
rested by the anchor cage. The slips are thus
constrained to move outwardly by the wedge por-
tions 19 and 20 on the head B into the casing-
gripping position shown in Fig. 6.

Referring now to the details of the anchor
mechanism E, it will be observed that it is in all
essential respects generally similar to that shown
and described in the copending application of
Richard K. Hertel, Serial No. 208,225, filed May
16, 1938, Patent No. 2,221,797 of Nov. 19, 1940,
and particularly the embodiment shown in Tigs.
19 and 13 therein. The anchor cage 48 is in the
form of a cylindrical shell having a plurality of
lateral openirgs 50 in the side wall thereof (here-
in three in number), as shown most clearly in
Fig. 9. An anchor shoe 5 is mounted in each of
the openings 50 for radial movement relative to
the cage, each shoe being resiliently urged out-
wardly into frictional engagement with the inner
wall of the well casing F by a slightly bowed steel
spring 52 having its ends received in recesses 53
in the outer wall of the cage above and below the
openings 50.

A plurality of guide lugs 5% are formed on
the inner wall of the anchor cage 48 adjacent the
upper end thereof, and, as shown in Figs. 5 and 9,
in the present instance four lugs are provided,
being equi-angularly spaced about the inner pe-
riphery of the cage. The lugs 55 are adapted to
be selectively received within relatively short
channels 56, 562, 56, and 56¢, or to engage rela-
tively long channels 57, 572, 51, and 5T¢ formed
in the outer wall of the anchor sleeve 45 secured
to the nipple C, to selectively retain the anchor
cage 48 out of operative engagement with the tail-
pieces 42 on the slips, or to permit the anchor
sleeve to engage the tail-pieces to move the slips
into gripping engagement with the well casing.

As shown most clearly in Fig. 11, which is a
development of the outer surface of the anchor
sleeve 45, the short channels 56, 562, 56" and §6¢

‘alternate with the lorig channels 57, 572, 57° and

57c, the channels of each group being angularly

spaced apart 90° to correspond to the spacing of

the guide lugs 55 on the anchor cage 48. Two of
the long channels 57 and 57° merge into the
downwardly converging recesses 43 in which the
tail-pieces #2 on the slips are confined, while the
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other ‘two long ‘channely 572 and 57¢ terminate
below the upper surface of the anchor sleeve to
limit. the upward movement of the anchor cage
48 relative to the anchor sleeve 45. Disposed
directly beneath the lorg channels 51, 572, 57b
and .§7¢ are stop lugs 58, 582, 58> and 58¢, the
upper surfaces of which ‘are beveled to provide
cam surfaces §9 for a purpose to 'be hereinafter
described. BRECRE ‘ ‘

The above-descfibed anchor mechanism enahles

the slips to be both set and released by rotation of
the tubing in one direction, accompanied by rais-
‘Ing and lowering of the tubing. ' 'This is a decided
‘advantage over prior anchor mechanisms requir-
Ing rotation of the tubing in one direction to set
- the slips and rotation in the opposite direction to
release’ them, since. in the latter case there is
always the danger of unserewing a tubing cou-
pling. Sy

the. well with ‘the tubing catcher  incorporated
therein, the anchor .cage 48 tends to. move up-
wardly relative to the anchor sleeve and slips, due
to the frictional engagement of the anchor shoes
/51 with the well casing resisting downward move-
ment of the anchor cage. This relative upward
movement of the anchor cage is prevented, how-
ever, by engagement of the guide lugs §5 on the
anchor cage with the short channels 56, 562, 56b
and 56° on the anchor sleeve.  The cage is thus

When the string of tubing is being lowered into

3

‘sleeve move to the left, as viéwed in Figs. 10 and

- 11, into engagement with the guide lugs and thus
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held in the position shown in Figs. 1 and 2. Tt

"will be observed that in'this position the upper
surface 47 of the anchor cage is spaced down-
wardly from the lower ends of the slip tail-pieces
42, and the slips are supported in their lowermost
position by engagemenst of the seating surfaces 27
and 28 on the slips with the upwardly facing
shoulders 26 and 26 on the lower wedge portion 20
of the head B. ‘ :

In the event the string of tubing should part
above the catcher or should be accidentally re-
leased at the surface while being run in or pulled
from the well, the acceleration of the nipple C and

head B due to gravity will relieve the actuator

spring 37 of the weight of the slips, and the spring
forces the actuator D and the slips upwardly rela-
tive to the head, causing the slips to move out-
wardly into gripping engagement with the casing
and bringing. the tubing string to rest. I have
found that by making the slips relatively heavy
and by supporting only a small propotrtion of their
weight by the spring 31, the possibility of inad-
vertent setting of the slips while running in is
greatly reduced without decreasing their sensi-
tiveness to free fall. of the tubing. It will be
understood, however, that any desired proportion

of the weight of the slips may be supported by the

spring. ‘

When it is desired to anchor the tubing in the
well at a pre-selected elevation therein, the tubing
is raised slightly and rotated in a right-hand
direction through a partial revolution and then
lowered. During the raising operation the anchor
cage 48 remains stationary due to frictional en-
gagement with the casing, causing the guide lugs

" 55 on the cage to move downwardly in the chan-
nels 56, 562, 56 and 56¢, 'The downward move-
ment of the cage relative to the anchor sleeve 45
is limited by engagement of inwardly projecting
shoulders 6 on the cage with the upper surface of
the lower tubing coupling 62, the relation between
these elements being such as to position the guide
lugs 5% between the lower stop lugs 58, 583, 58P and

40

50

60

872, 510 and §7c.
‘move upwardly to enable the upper surface 47 of

position the latter directly beneath the down-
wardly facing cam surfaces 63 on the ribs 64 which -
separate the channels 56 and 57 formed on the
anchor sleeve. ' Upon subsequent lowering of the

‘tubing, the guide lugs 55 move upwardly relative

to the sleeve 45 and contact the cam surfaces 63

“and are guided thereby into the long channels 51,

‘ “In this position they are free to
the anchor cage to engage the lower ends of the
slip tail-pieces 42 ‘and force the slips upwardly
and outwardly into gripping engagement with the
well casing, B

When it is desired to pull the tubing from the
well, it is only necessary to raise the tubing to
cause the head B to release the slips and allow
them to drop back to the retracted position shown
inFigs.1and 2. If, however, it is desired to lower

“the tubing and reset the slips at a lower elevation

in the well, it is only necessary to first raise the
tubing a slight distance and then lower it to the
desired elevation and repeat the sequence of steps
described above. During the raising operation,
the guide lugs 56 move downwardly out of the
channels 57, 572, 57° and 57¢ and-into contact with

“the upwardly facing cam surfaces 59 on the stop -

lugs 58, 582, 58 and 58°. It will be observed from
Fig. 9 that the guide lugs 55 are substantially
diamond-shaped, and, as shown in Figs. 10 and
11, the upper extremities of the stop lugs 58 are

-disposed to the left of the center of the channels

51, whereby the guide lugs 55 necessarily engage
the cam surfaces 59 when they move downwardly
from the channels 57. The guide lugs are thus
cammed to the right and into a position directly
beneath the short channels 56, 563, 56® and 56¢,
into which they move upon subsequent lowering of
the tubing. - The tubing string may then be low-
ered to the new setting and again anchored.

It will be observed with particular reference to
Fig. 1 that so long as the tail-pieces 42 on the slips
are engaged in the recess 43 the outward move-
ment of the upper reins 81 on the slips is limited
by engagement of the projections 34 with the wall
35 -of the actuator D. To disassemblé the slips
from the head they must be raised sufficiently to
disengage the tail-pieces 42 from the recesses 43,
and then the lower ends of the slips are swung
outwardly about the T-heads 32 on the upper
reins to permit the projections 34 to clear the wall
35. When the slips are assembled, however, the

“upward movement of the slips is limited by en-

gagement -of the actuator D with a collar 10
adjustably secured to the nipple C by a set screw
1l

A tubing catcher constructed in accordance
with the  foregoing description affords an ex-
ceedingly simple and rugged. device composed
of but relatively few parts.. Because of the long,
heavy slips, the  possibility of the slips being
raised and expanded into contact with the casing

by surges of gas while running the tubing into

the ‘well :is greatly reduced, and the long grip-

' -ping surfaces on the slips afford adequate grip-

70

§8¢ on the anchor sleeve when the latter is raised. -

When the tubing is rotated, the stop lugs on the.

5

ping-area to reduce the unit pressure exerted
against the casing to a point well below the safe
limit.. By providing two widely separated grip-
ping areas on each slip, the casing is gripped at

four substantially equally spaced points, thereby

avoiding distortion of the casing. The advan-
tages of a four-slip catcher are thus embodied in .
a two-slip catcher with a consequent reduction
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in the number of parts-and a substantial increase
in fluid passage area.

The provision in-the slips of the center groove
is particularly useful when the catcher is em-
ployed in casing of larger inside diameter than
normal.. Thus when an ordinary 2-slip catcher
is used in casing of slightly larger diameter than
that for which the catcher was designed, the slips
engage the casing only at their centers so that
force is applied by the catcher to the casing sub-
stantially at two diametrically opposite points.
This has a marked tendency to distort the cas-~
ing. On the other hand, with my construction
when the catcher is used in. casing of oversize
internal diameter, each half of each slip will .en-
gage the casing, giving a 4-point contact instead
of a 2-point contact, and the distortion effect
on the casing is greatly reduced.

While -T have shown and described in detail
what is now considered fo be a preferred em-
bodiment of the invention, it is to be understood
that this is solely for illustrative purposes, and
that various changes may be made therein with-
out departing from the spirit of the invention or
the scope of the appended claim.

I claim:

A pipe anchor comprising a body; pipe-grip-
ping slips mounted thereon for movement rela-
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tive thereto from contracted to expanded posi-
tions; slip-actuating means comprising an an-
chor cage slidably and rotatably mounted on said
body and having an upper plane surface adapted
to operatively engage said slips; friction means
associated with said cage and frictionally re-
sisting sliding and rotary movement of said cage
relative to an extraneous object; and cooperating
means on said body and cage for selectively
either maintaining said cage out of engagement
with said slips or permitting said upper plane sur-
face on said cage to engage and actuate said
slips into expanded positions, said last-named
means comprising a first channel and a second
channel in the outer wall of said body, said first
channel opening downwardly and terminating in
a shoulder at its upper end at a point below the
lower extremities of said slips when the latter are
in contracted position, said second channel also
opening downwardly but extending upwardly a
substantial distance above the upper end of said
first channel, and a guide lug projecting inwardly
from said anchor cage below said upper plane
surface thereon, said guide lug being selectively
engageable with said first channel or said second
channel by axial movement of said body and ro-
tation thereof in a single angular direction.
GIRD E. MULLINIX,



