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HYDRAULIC TUBING AN CHOR FOR WELLS

John :S. Page, Jr.,' Long Beach, Calif., assignor to Page
(c);l“g‘ools, Inc., Long Beach Cahf., a corporation of,
0

Application July 6, 1954, Serial No. 441,528
7 Claims, - (CL 166—121)

Thxs mventlon has to do with-.a well tool and is
partlcularly concerned with a tubmg anchor employed in
a well casing to facilitate cementing, acidizing and pump-
ing operations,” or the  like,. which take place in  the
well. It is a general object of the invention to provide
apparatus. of this general character which is of simple,
practical, economic. construction and which is dependable
and effective in action.. This application is: co-pending
with .my application entitled  “Hydraulically - Boosted
Anchor For Wells,” Serial No. 441,280, now Patent
2, 881,841, filed on -an even date herewith.

Tt is.not uncommon to ‘employ a strmg of tubing in
a well, for instance, within a well casing to pump fluid
from or into the well as, for instance, from or into the
lower end portion of the casing. = Such  pumping or
cementing - operations ‘involve ' the handling * of -fluids ' at
high pressure and at variations.in pressure; all. of. which

make it highly advantageous that the lower: end portlon’

of the tubing employed in carrying out such an operation
be anchored or secured in the casing against undesirable
movement of shifting therein. ’ ’

1t is an object of this invention to provide an anchor
for handling tubing in a well whereby the lower end
portion of the tubing is established in gripping engage-
ment with the casing of the well so that it does not move
or shift therein. ‘ ‘ '

It is another object of this invention to provide appa-
ratus of the general character referred to wherein a grxp—
ping mechanism is provided in or carried by the tubing in
combination with, a- fluid’ control valve and a’piston-or
packer, which gripping mechanism is adapted to be actu-
ated by increased fluid pressure. to. grip the casmg in
which: the tubing is located.

It is another object of this invention to provxde a tub-
ing anchor of the general character referred to which
is_characterized by a simple, practical, improved means
for operating a.hydraulic gripping mechanism at a fluid
pressure greater than the fluid pressure in the well sur-
rounding or at the tool. With' the construction: of the
present invention the affected area of the element operated
upon. by fluid within the well casing is greater than the
effective area of the element supplying fluid. under pres-
sure to the gripping means of the tool.

The various objects and -features of my invention will
be fully understood from the following detailed ‘descrip-
tion of the typlcal preferred forms and applications of
my invention, throughout which descrlptxon reference is
made to the accomparying drawmgs, in:which:

‘Fig. 1 is a vertical sectional view . through a’typical
well, showing the casmg ‘and ' showing the ‘anchor . of
the present invention in elevation and as it-is when being
lowered into. the well.  Fig. 2 is an enlarged detailed
sectional view taken as indicated by line 2—2 on Fig. 1.
Fig." 3:'is an enlarged detailed . sectional view taken
as indicated by line 3——3 on Fig. 1. Fig. 4 is an enlarged
detailed ‘transverse sectional view taken'as indicated. by
line 4—4 on Fig. 2. Fig. 5:is an enlarged detailed trans-
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- Fig. 2. Fig. 6 is a:transverse sectional view taken .as
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indicated by line 6—6 on Fig. 3. Fig. 7 is an enlarged
detailed portion of the structure taken. as-indicated by
line 7—7 on Fig. 2, and Fig. 8 is a view similar to Fig. 1
showing how the tool of the present.invention can :be:
reversed. to-be responswe to a head of pressure above:
the tool. :

Theanchor:- X of the present invention is adapted to
be operated in a well casing Y, which may be set-or
fixed .in a well.. A fluid -handling -tubing Z is provided
within. the ‘casing and extends downwardly therein to the
desired depth to establish open communication with the
interior of the casmg, or, if desired, with the bore: of
the well below the casing.

The tool that I provide is particularly: adapted for
use during cementing operations, wherein a slurry of
cement is urged downwardly through the tubing and into
the well structure, under pressure, -and in ‘which case
the lower end -of the tubing Z can be open and un-
obstructed to allow for the free -flow of fluid upwardly.
and/or downwardly through the tubing, as cxrcumstances
require,

In accordance with the present invention the tubmg Z
is considerably. smaller in size than the casing Y with.
the result that there is an -open space or annulus 10 be-
tween the casing and the tubing. - In:practice, the anchor
X is carried by the tubing.Z and may be.inserted in or
connected-to the tubing, mtermed1ate its ends, as:shown
in Fig. 1 of the drawings.:. In accordance -with- well.con-
struction ‘the. upper - end -of ‘the: anchor: X' is. internally

“threaded-at 11 .and-is threaded onto: the lower..end; of
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verse sectional view taken as ‘indicated -by line §~—5 on -

the upper section of the tubing Z, while .the:lower ‘end
of the anchor; X -is.internally: threaded. at. 12 -and: is
threaded into the" upper. end of a sectlon nf the. lower
section of sthe tubing Z. ‘ :
The hydraulic tubing anchor X of the present inven-
tion involves, generally, a frame A threaded at 11 and
12 as above described and adapted-to be imserted.in.the-
string. of tubing Z, a gripping means B carried. on- the
frame .A preferably -at the  center portion thereof: and
adapted to have anchoring engagement with the casing
Y, pressure boosting -means. C carried on.the frame A
preferably -at the lower.end thereof -and adapted to in-
crease hydraulic. pressure which is used to-operate the
gripping -means B, and a valve D carried on the frame
A preferably at the upper end thereof -and -‘adapted: to
pass fluid between the interior and exterior of the frame
A when the valve is open and to stop flow :of: finid.
when the valve is closed so that the means C is operated.
The frame A- is ‘an ‘elongate tubular ‘element that..is
round- in: cross- section- and is -characterized by a flow
passage -13 - extending continuously .therethrough. from
the top 'to ‘the bottom thereof.: - As.shownin the: draw-
ings, the frame A may be sectional. and involves. an
upper valve section 16, coupling section 14 -and: a. lower
section 15, The valve section 16 is provided at the upper.
end of the frame A and carries the threaded portion 11
above referred to. Sectlon 14 has .a central bore 17-and
is threadedly engaged to the lower end of section - 16
and has a downwardly openmo ‘threaded counterbore 18
The bore, 17 threadedly recéives the upper end of the_
lower section 15, while the counterbore i8 threadedly Te-
ceives the upper end of the means B heremafter descnbed f
1t will ‘be “dpparent’ ‘that™ the -flow passage’ 13 “ex~
tending through the body A establishes open communica-
tion with  the sections of the tubing Z at the upper and’
lower ‘end of the”anchor, with the result that the ﬂow"
of fluid through the tubing is not mterrupted by the pres-
ence ‘of the anchor. -
The :upper portion: of the lower section 15 is screw
threaded into' the ‘bore. 17 and is' an-elongate part that’
depends from the coupling-section and connects With-
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3
the ‘gripping means B ‘andl the ‘pressure boosting means
‘As shown, the lower end portion of the section 15
is threaded at 19 and receives a coupling 20 which estab-
lishes the internal threads 12 referred to above and

which joins the tool‘to the lower section -of tubing Z. The

section 15 is characterized by ‘a smooth cylindrical outer
wall 21 -which ‘extends between the threaded upper -and
lower ‘enrd portions of the section. In the-preferred form
of the invention the wall 21 has a portion 21" of reduced

diameter *which. receives or accommodates -elements- of -

the means B and provides for fluid passage.

“The: -upper vélve section 16 has a threaded upper-end
portion 22 screwed into -a coupling in which the ‘threads
11 -are established ‘and ‘which joins the tool to the upper
section of the tubing Z. The lower end portion of the
section 16 threads “into -the coupling section 14. The
section 16-is characterized by a smooth cylindrical -outer
wall 23 which extends continuously between the threaded
upper ‘and ‘lower -end portions ‘of the ‘section.

“The -gripping ‘means B -provided by the present inven-
tion involves, ‘generally; an clongate “tubular body 24,
a:plurality: of circumferentially -spaced shoes, ‘preferably
including an abutment shoe 25, and a plurality -of work-
ing shoes 26.- The means B further includes mounting
means 27 mounting the abutient shoe in-a fixed position
on the body, mounting means 28 mounting the working
shoes'on the body for movement radially -relative there-
to,-and operating means 29 acting to move the working
shoes radially into engagement with the -casing Y.
“~The'body 24 of the means B is in the form of a sleeve
30 slidably-engaged on the cylindrical outer wall ‘21 of
the-frame section 15. The body 24 has athreaded-upper
end portion 31 screw: threaded -into the countérbore 18,
and :an’enlargement ‘32 at its lower end threaded at 33
and-adapted-to be joined or coupled'to the means C here-
inafter described, - .- R R :

The - abutment shoe 25:is ‘carried on the exterior of

the ‘body 24, that ‘is,-on the -exterior:of the ‘sleeve 30 of
the body, and, in accordance with the-invention, ‘it -has
a‘predetermined -or fixed working position relative to the
body 'so ‘that it forms an abutment member engageable
with ‘the casing to provide a rigid or unyielding support
establishing the body of the anchor in the casing ‘against
movement or shifting relative thereto. In the preferred
form of the-invention the outer face 34 of the abutment
shoe 25 is-convex and is preferably finished or ‘provided
with:teeth to have effective gripping-engagement with the
wall -of the -casing Y. "The -abutment shoe may, in prac-
tice, -be ‘made ‘as -an ‘integral part or projection -on: the
body 24. “However, it is preferred that it be joined to
or mounted on the-body by ‘the mounting means 27 as
shown in ‘the drawings.

The particular ‘mounting means 27 “illustrated in the
drawings, involves a longitudinally -disposed “portion 35
onthe. exterior :of the sleeve 30, which is provided- with
a *longitudinal "guideway 36 ‘with -opposed  walls. “The
abutment shoe +is carried: in -the guideway ‘and has a

10

invention illustrated, an insert or liner 39 is provided
behind the shoe or between the back -40-of the shoe and
the bottom 41 of the guideway. The liner is shown
secured in position by screw fasteners 42. It will be ap-
parent from the -drawings how the liner or insert 39
positively ‘determines the working position of the ‘abut-
ment shoe 25, and it will be apparent that by varying
liners, that is, by using liners of different thicknesses the

effective position’ of -the-shoe -may ‘be varied. ~ -

- .In the preferred form of the invention; I provide two:

working :shogs 26 -circumferentially . spaced- apart .;and
from the abutment shoe 25. The several shoes.-25:and

. 26 are preferably equally spaced around the hody. as
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illustrated in-the drawings.

Bach working:shoe26 is:provided :with. a mounting
means 28 by which it is mounted on the body 24 and,
in the preferred form of the invention, each mounting
means 28 involves a laterally disposed portion 43 .on
the -exterior of the -sleeve 30, which has a -longitidinal
guideway 44 with opposed ‘guide faces: The shoe carried
by ‘the guideway has -an enlarged base ‘portion 45 ‘that.
slides in the guideway 44 and inwardly projecting Hanges
46 are provided -at ‘the outer part of the guideway ‘to
overlie the base portion 45 to positively prevent radial
displacement of -the shoe from the guideway. ~The shoe
carried in-the guideway-has a convex outer face 47 pref-
erably finished or provided with gripping teeth ‘or thé
like,-and the structure is such that when the shoe is re-
tracted its outer:face is substantially concentric with*ile
‘outer ‘face 147 -of the portion 43, and when the shoé is
extended -its -outer ‘face -is beyond the said portion”and
fits in -or-substantially - conforms “to ‘the ‘contour ‘of -the.
in’ter‘iordf»thecasing,Y-.‘ e R

.In accordance -with the present invention there may

5 beé a plurality of shoes 25 and 26 carried in-the guide-

ways -36-and 44 respectively. As shown, ‘the shoes.are
retained in the ‘guideways by the -enlargement 32" at the.

lower end -of the-body 24 -and ‘by a cpllar.50 threaded’ -

onto the upper end of the ‘body:24.° The ‘enlargement

and “the -collar -are -provided ‘to close™ the ends ‘of ‘the

guideways to -retain ‘the shoes ‘therein, :
The operating means 29 is actuated by fiuid pressure-

. from within the body 24 and acts to operate the working;
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widened or enlarged base" portion - 37 engaged - between -

the opposing ‘walls of the guideway. _Inwardly ‘turned
or projecting flanges 38-are provided at ‘the outer part of
the guideway to -overhang-or overlie - the :enlarged ‘ base
portion 37-so that the shoé cannot become radially - dis-
placed from the guideway. - - : N
“In‘accordance with the present invention it is preferred
that the abutment shoe 25 have a fixed or predetermined
working position relative to the body, that'is, that it have
a working position from which ‘it will not move or -shift
when the anchor is in use. In ‘the particular case illus-
trated, the structure is such that-the abutment.shoe may
move radially outward but it cannot move inward of the
body. from 'the predetermined working position, =~
"The' invention provides means for adjusting ‘or .vary-
ing the working position of the abutment shoe so that
the:shoe can be set to operate.at-a predetermined distance

- from the .center of Ahe.anchor. .In the .form :of -the,
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shoes radially of the body and into pressure engagement’
with'the interior of the casing Y, while ‘the abutment shoe
25 bears in‘the casing and forms a fixed point. position-
ing-the ‘body in ‘a_predetermined manner in "the casing’
Where ‘there“is' a' plurality of working ‘shoes or “where
the-working -shoes are sectional, ‘as*above-described, itiis
preferred that there be a unit of "the -operating ‘means’
29 for actuating each shoe section. “In" the drawings a
plunger 51 “is:shown for operating each shoe or section
and is carried in a radial ‘cylinder opening ‘52 provided
in ‘the body 24, the opening extending from the interior
or-bore 53 of the-body ‘to the exterior of the “enlarge-
ment'32-at"the bottom ‘of the guideway carrying the shoe
or-section ‘thereof. A suitable packing ring or :seal 54
is -provided to ‘seal-the plunger in the cylinder opening,

while ‘the outer-end of the plunger seats against or bears

on the inner-or'back -face 56"of the shoe section; “With:
this construction, whi¢h'is ‘clearly illustrated in the ‘draw-
ings, it will be ‘apparent ‘that fluid pressure in “the body
24 -actuates “the” plunger outwardly so that the sections,
of ‘the' working . shoes are’ individually operated outward

and ‘into- ‘suitable "pressure engagement with the _casing. .

The: pressure. boosting means C is a fluid, pressure .op-
erated . means. ‘that "supplies. increased fluid presstre to
the gripping means B, above described, and involves, gen-
erally, .a - fluid pressure actuated element 60  of Jlarge
effective cross sectional area and.a fluid pressure generat-
ing element 61 of reduced: effective. cross sectional area.

In accordance with the -present invention the .element

60 operates. in the ~annulus 10 and includes. a tubular -

pision :sleeve 62 with a smooth cylindrical thore” .63
slidably:carried:on .the lower :end..of the frame :section
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15, and a drive pistori 64 on the sléeve. The drive piston
64 is in the nature of a packer or the like, such as is
commonly employed in connection with well tools of the
character under consideration, and is a downwardly faced
flexible cup-shaped part of rubber or like material. The
piston 64 is vulcanized to one or more suitable rings
65 that seat against a dowawardly faced shoulder 66 on
the sleeve 62. A nut 67 is screw threaded onto the lower
end of the sleeve 62 to retain the drive piston 64 in
working position. ' The piston 64 has an outer peripheral
lip 68 adapted to have sliding sealed engagement with
the interior of the casing Y.

The fluid pressure generating element 61 is essential-
ly a cylinder and piston unit having a relatively small
effective. area so that an increased differential in pres-
sure is created between the fluid pressure that acts upon
the actuated element 60 and the fluid pressure: which is
delivered by the fluid pressure geherating -element 61,
As shown, a cylinder 69 is threadedly engaged with the
lower end of the grlppmg means B .4t 33 and has a
smooth bore 70 that receives a piston head 71 at the
upper-end of sleeve 62. An end wall 72 closes the lower
end of the cylinder 69 and is provided to retain the head
71 ‘in -the cylinder. Inmer and outer -seals 74 and 75,
such as O-rings or the like, are carried by the piston head
71 to provide sealing engagement with the section 15 of
the frame A and the cylinder 69. It is to be understood
that suitable seals or the like, may be provided at various
places ‘throughout- the stricture as indicated throughout

. the' drawings and as -circumstances require.

In ‘accordance with the present invention a. suitable
fiiid handling means 77 and a return means 76 are pro-
vided for the pressure boosting means C. " The return
means 76 is in the:form of a simple compression.spring
78 acting between the enlargement 32 and the upper end
of the piston head 71 to yieldingly urge the actuated ele-
ment 69 to a ‘down or unactuated position. .The sprmg
76 is of sufficient strength to maintain the packer 64 in
its lowermost position when the valve D is open and .as
the ‘structure ‘is lowered into the ‘well. The fluid han-
dling means 77 involves a charging passage 81 which is
closed by a plug 83 or the like. The reduced portion

21" of wall 21 conducts fluid from the means C to the

cylinders of the gripping means. The passage 81 pro-
vided for charging the means B with suitable hydrauhc
fluid opens at the exterior of the body 24 so that it is
accessible from the exterior of the structure.

The valve D is shown connected to the tubing Z as by
a suitablé coupling and is preferably a sleeve type valve
adapted to be operated, that is, opened or closed by
manipulation of the tubing. In the particular case il-
lustrated, the valve is adapted to be.operated by vertical
movement or reciprocation of the tubing.

The -valve D involves. one or.more. lateral ports or
openings 85 provided in the.frame section 16 at or near
the lower end ‘portion thereof, and further includes a
sleeve 86 slidable relative .to the tubular -body. to- vary
in"position relative to the body ‘between an up or.open
position where it.is above the ports 85, and a down or
closed: position where it is. over or covers the ports 83.
In actual operation-the. sleeve remains relatively station-
ary-in the. well casing 'Y. and the body of the valve or
frame of ‘the tool moves: vertically to effect opening and
closing of the valve.

Suitable packing means, -such as annular packings 87,

are carried by the sleeve at the end portion thereof and
provide sealing engagement between the ends of the
sleeve and the exterior of the body frame section 16. A
suitable. control ‘means is provided and includes one or
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more casing engaging elements’ 88 which normally - resist -

movement -of -the sleeve in the well casing. ' In the par-

tic‘ular‘ case -illustrated; the members 88 are circumfer- -

entially ‘spaced, outwardly -bowed: ‘leaf springs carried
by: and extending between the-end-portions-of -the’ sleeve

75

86 and adapted to bear outwardly agalnst the interior
of the well casing.

With the construction just described the sleeve 86 will
assume a position,; such as shown in Fig, 1 of the draw-
ings, in the course of lowering the tubing into the well
casing, the upper end of the sleeve 86 being stopped
against the upper coupling that connects the frame sec-
tion 16 to the string of tubing. As the tubing is lowered
the valve is moved downwardly in the casing  against
the resistance offered by the engagement of ‘the-léaf
springs 88 due to their frictional engagement with the
casing. When the construction has been lowered to the
desired: position or. whenever it is desired to close the
valve, upward movement of the tubing will result in rela-
tive movement between the valve body and the frame
section 16 with the result that the ports 85 w111 be cove.red
by the valve sleeve. ~

From the foregomg, it will be apparent that when the

construction is lowered into- the well casing, as during
a cementing operation, and the valve means D is open,
the fluid in the casing, below the packer 60 is displaced
thereby and is caused to flow upwardly through the tub-
ing Z.  The fluid in the tubing flows through the ports
85 of the means D and into the casing above the packer
and seeks its own level ‘in the casing, thereby placing
the packer 60 in equilibrium in-the well fluid and so the
means -C-is not actuated to set the' means 'B. -Upon
limited upward movement of the tubmg, the valve: means
is closed.

Upon' subsequent mtroductlon of a slurry. of cement
downwardly through the tubing, into the well, below the
packer, and under pressure, balarced ‘condition 'of  the
packer is upset and the means - C: is ‘actuated to- set- the
means B.

When the tool is-thus actuated and set, the tubmg is
suitably .anchored in the casing and is'not subject ‘to
being elevated in' the well structure upon continued ‘in-
troduction of cement into the well. -

In the form of - the invention illistrated in Fig. 8 of
the drawings, the tubing anchor X’ is upwardly faced
so that it is responsive to hydraulic pressure in the well
occurring above the tool. The anchor X' includes a
frame A’ threaded as above described in connection with
the first form of the invention and adapted to be inserted
in a string of tubing Z, a gripping means B’ carried on
the frame A’ to have anchoring engagement with - the
casing Y, a pressure boosting means C’ carried at the
center portion of the frame A’ and adapted to operate
the gripping means B’, and a valve D’ carried on the
frame A’ at the upper end thereof. This form of the
invention differs from the form first described in that
the means B’ and C’ are oppositely disposed so as ta
face upwardly. That is, the element 60 of the boosting
means C’ faces upwardly and the gripping means. B’
and pressure generating element 61’ of the means C’ are
below the element 60’ to be operated thereby when a
head of pressure occurs. above .the tool.. - The boosting
means C".and gripping means B’ may be identical with
and may be related to each other the same as set.forth
above in describing the first form of the .invention. It
will be readily understood how this form of ‘the invention
will operate to secure the tubing Z in the well casing Y
when desired.

In the form of the invention illustrated in Fig. 8, when
it is desired to pull the tubing, the valve D’ must-be
shifted ‘upwardly to its open position -to :allow-the fluid
in the casing above the packer-to drain through the ports
85’ and into the tubing. . The above opéning of the valve
means can be advantageously -accomplished’ by the-use
of a ‘suitable’ fishing tool (not shown), which tool is
engaged in the casing from the top of the well, lowered
into gripping or hooked engagement with the casing en-
gaging elements of the valve D’ and ‘then elevated the
necessary- amount- to -open the. valve, - The- fishing toel
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is :employed :to" maintain the valve D
entire pulling operation.

:From :the foregoing, it ‘will ‘be apparent .that I have
provided -an extremely .simple and dependable anchor
for use in a ‘well casing or the like, which anchor grips
the -casing ‘with increased pressure engagement. When it
is desired to set .or anchor the tubing Z in the casing Y,
the valve D is operated to close the ports 85, whereupon
fluid is prevented from flowing into the annulus 10, above
the anchor . and -pressure builds up in the annulus 10,
below. -the anchor. Upon .increase of pressure in :the
annulus below the anchor, the piston packer 64 is nrged
upwardly and the piston head 71 is shifted .upwardly in

" the.cylinder.69. Because the head 71 has a smaller ef-
‘fective area than the affected.area of the piston 64, there
is a differential in pressure which results in increased
fluid pressure being delivered. to the plungers 51 of the
means .B. It is to be.observed that the pressure boost-
ing :means is-charged with-clean fluid so that there is no
harmful effect :upon the plungers 51 and -cylinder open-
ings 52. As:set forth above, the tool -can be faced up-
wardly or downwardly as:circumstances require.
- Having described -only :a -typical preferred form and
application of :my .invention, I do pot wish to be limited
or :restricted -to the :specific details herein set forth, but
wish :to reserve to myself any variations or.modifications
thatimay:appear to:those skilled in the.art and fall within
the scope of the following claims.

Having described my invention, I claim: .

..-1. A hydraulically operated tubing-anchor -adapted. to
anchor a:finid .conducting tubing string in a well casing
including, :an .elongate, tubular fluid .conducting frame
engaged .in a string .of tubing, :a. fluid operated gripping
means carried by the frame and including a tubular body
fixed .to. the. frame-intermediate its ends and surrounding
the :frame, casing engaging shoes carried by ‘the body
for radial: outward shifting relative thereto, cylinder open-
ings in the body formed radially inward-of the shoes and
‘plungers.«in -the. cylinder: openings .and -engageable with
the shoes; and fluid pressure boosting means adapted to
deliver .operating fluid .under pressure to - the -cylinder
openings to shift the plungers and the shoes radially out-
wardly including, a cylinder at the lower.end of the body,
a fluid passage. establishing open communication between
the cylinder and the cylinder openings, said- cylinder and
fluid passage being charged with operating fluid, a tubular
sleeve slidably carried on the frame adjacent the lower
.end of the body, an annular casing engaging drive piston
on the lower end of the sleeve to be acted upon by fluid
pressure in the well casing below the anchor, a piston head
of less. effective cross-sectional area than the drive piston
at'the upper end.of the sleeve and engaged in the cylinder,
and spring means adapted -to normally yiledingly main-
tain the sleeve and the piston thereon in a down or un-
actuated ‘position, said drive piston adapted to be shifted
upwardly -against the resistance of the spring means and
to-shift the piston ‘head upwardly ‘in the cylinder to ac-
tuate-the plungers-aind-shift the shoes into gripping engage-
ment with:the casing uponthe-introduction of fluid under
pressure, through the tubing-string and ‘into the casing
below:the anchor. :

:2. “A ‘hydraulically operated -tubing-anchor adapted to
anchora fluid conducting tubing string-in a well .casing
including, an elongate, tubular fluid conducting frame en-
gaged .in ;a. string of tubing, a.-fluid operated .gripping
means carried by the frame and.including a tubular body

- fixed to the-frame intermediate its- ends and surrounding
the frame, casing engaging shoes carried by the body for
radial. outward:shifting relative thereto, cylinder openings
in the body formed radially inward of the shoes and
plungers ‘in the cylinder openings and engageable with
the:shoes; fluid pressure boosting means adapted-to deliver

open-during the
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operating fluid. under pressure.to the cylinder openings -

to.shift :the plungers.and the.shoes radially. outwardly. in-

tlnding, a:cylinder :at:the lower end.of the hody, 2 fluid 75

8

passage -establishing -opening communication ‘between the
cylinder and the cylinder openings, said cylinder and fluid
passage being charged with the operating fluid, a tubular
sleeve -slidably carried on the frame adjacent the lower
end of the body, an annular -casing engaging drive piston
on the lower end of the sleeve to be acted upon by fluid
pressure in the well casing below the anchor, a - piston
head of less effective cross-sectional area than the drive
piston at the upper end of the sleeve end engaged in the
cylinder, and spring means adapted to normally yieldingly
maintain the sleeve and the pistons thereon-in a down or
unactuated position, and valve means. operable to direct
fluid in the tubing string into the casing above the anchor,
when the anchor is being lowered into the casing -and in-
cluding a port in the frame above the body, a valve sleeve
slidably engaged on the frame to-normally -occur above
the port-thereon and elements carried by the valve sleeve
and frictionally engaging the casing to'maintain the sleeve
engaged above the-port when the anchor is shifted down-
wardly :in-the casing-and to .cause the -sleeve -to -shift
downwardly on the frame and. to engage over -and close
the port upon limited upward shifting of the anchor in
the casing, said drive piston adapted ‘to be shifted up-
wardly against the resistance of the spring means and to
shift the piston head upwardly in the cylinder to actuate
the plungers and shift the shoes into gripping engagement
with the casing-when the port in the frame is closed. and
upon the introduction of fluid under pressure, through the
tubing string and into the casing below the anchor. }

3. A hydraulically operated tubing anchor adapted to
anchor a . fluid .conducting tubing string in a well casing
‘including, . an -elongate, tubular, fluid conducting. frame
engaged in a string of tubing, a fluid operated gripping
means carried by the frame and-including, a- tubular
‘body fixed to the frame intermediate its. ends and. sur-
rounding the frame, a plurality of circumferentially
spaced casing engaging shoes carried by the body, one of
said shoes being fixed to the body and the other mounted
on the body for radial outward shifting relative thereto,
cylinder openings in the body formed radially inwardly
of the shiftable shoes and plungers in. the cylinder open-
ings and engageable with the. shoes; and fluid pressure

boosting means adapted to deliver operating fluid under:

pressure ‘to the cylinder openings to shift the plungers
and the shoes radially outwardly including, an elongate

cylinder at the lower end of the body concentric with -
and surrounding the frame, a flnid passage establishing

opening communication between. the- cylinder and the
cylinder -openings, said cylinder and fluid passage being
charged with operating fluid, an clongate, tubular sleeve
slidably carried on the frame adjacent the lower end of
the body, -an annular, downwardly disposed, cup-shaped

drive piston on the lower end of the sleeve to engage the -

interior of the casing and to be acted upon by fluid pres-
sure ‘in the ‘casing: below the anchor, -an annular piston
head of- less -effective cross-sectional -area than the drive
piston at the upper end of the sleevé and engaged in the
cylinder, and:spring means adapted to normally yieldingly
maintain the:sleeve and the pistons-thereon in a down or
unactuated positicn, said - drive. piston. adapted -to -be
shifted upwardly against the resistance of ‘the spring

-means and to shift the piston.head upwardly-in the cylin-

der to.actuate .the plungers and shift the shoes into grip-
ping: engagement with- the - casing ‘upon the introduction
of fluid under pressure, through the -tubing - string -and
into.the casing below the anchor. .

4. A hydraulically -operated tubing anchor adapted' to
anchor a fluid.conducting tubing string in a well casing
including, an. elongate, tubular, fluid conducting frame
engaged .in a string of tubing, a fluid operated gripping
means carried by the frame and including a tubular body
fixed to the frame intermediate its ends and -surrounding

the frame, a plurality of .circumferentially spaced casing

engaging :shoes carried by the body, -one of said. shoes

‘heing. fixed o the body and. the .others mounted on: the.

e
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body for radial outward shifting relative thereto, cylinder
openings in the body formed radially inward of the shift-
able shoes and plungers in the cylinder openings and en-
gageable with the shoes; fluid pressure boosting -means
adapted to deliver operating fluid under pressure to the
cylinder openings to shift the plungers and the shoes radi-
ally outwardly including, an elongate cylinder at the lower
end of the body concentric with and surrounding the
frame, a fluid passage establishing opening communica-
tion between the cylinder and the cylinder openings, said
cylinder and fluid passage being charged with operating
fluid, an elongate, tubular sleeve slidably carried on the
frame adjacent the lower end of the body, an annular,
downwardly  disposed, cup-shaped drive piston on the
lower end of the sleeve to engage the interior of the cas-
ing and to be acted upon by fluid pressure in the casing
below the anchor, an annular piston head of less effective
cross-sectional area than the drive piston at the upper end
of the sleeve and engaged in the cylinder, and spring
means adapted to normally yieldingly maintain the sleeve
and the pistons thereon in a down or unactuated position,
and valve means operable to direct fluid in the tubing
string into the casing above the anchor, when the anchor
is being lowered into the casing and including, a port in
the frame above the body, a valve sleeve slidably engaged
on the frame to normally occur above the port thereon
and elements carried by. the valve sleeve and frictionally
engaging the casing to maintain the sleeve engaged above
the port when the anchor is shifted downwardly in the
casing and to cause the sleeve to shift downwardly on the
frame and to engage over and close the port upon limited
upward shifting of the anchor in the casing, said drive
piston adapted to be shifted upwardly against the resist-
ance of the spring means -and to shift the piston head
vpwardly in the cylinder to actuate the plungers and shift
the shoes into gripping engagement with the casing when
the port in the frame is closed and upon the introduction
of fluid under pressure, through the tubing string and
into the casing below the anchor.

5. A hydraulically operated tubing anchor adapted to
anchor a fluid conducting tubing string in a well casing
including, an elongate, tubular fluid conducting frame
engaged in a string of tubing, a fluid operated gripping
means carried by the frame and including a tubular body
fixed to the frame intermediate its ends and surrounding
the frame, a plurality of circumferentially spaced casing
engaging shoes carried by the body, one of said shoes
being fixed to the body and the others mounted on the
body for radial outward shifting relative thereto, cylinder
openings in the body formed radially inward of the shift-
able shoes and plungers in the cylinder -openings. and
engageable with the shoes; fluid pressure boosting means
adapted to deliver operating fluid under pressure to the
cylinder openings to shift the plungers and the shoes radi-
ally outwardly including, an elongate cylinder fixed to and
depending from the lower end of the body concentric
with and surrounding the frame, a fluid passage establish-
ing opening communication between the cylinder and the
cylinder openings, said cylinder and fluid passage being
charged with operating. fluid, an elongate, tubular sleeve
slidably carried on the frame adjacent the.lower end of
the body, an annular downwardly disposed, cup-shaped
drive piston on the lower end of the sleeve to engage the
interior of the casing and to be acted upon by fluid pres-
sure in the casing below the anchor, an annular piston
head of less effective cross-sectional area than the drive
piston at the upper end of the sleeve and engaged in the
cylinder, and spring means including ~a compression
spring in the cylinder to occur-above the piston-head and
adapted to normally yieldingly maintain the sleeve and
the - pistons thereon in ‘a down or unactuated posi-
tion; and valve means operable to direct fluid in the tub-
ing string into the casing above- the anchor, when the
anchor is being-lowered into the casing and- including a
stop member at-the upper end of the frame, a port in the
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frame below the stop and above the body, an elorgate,
tubular valve sleeve slidably engaged about the frame to
normally occur above the port thereon and against the
stop and circumferentially spaced, radially outwardly
projecting spring elements carried by the valve sleeve and
frictionally engaging the casing to maintain the sleeve
engaged with the stop and above the port when the anchor
is shifted downwardly in the casing and to cause the sleeve
to shift downwardly on the frame and to engage over
and close the port upon limited upward shifting of the
anchor in the casing, said drive piston adapted to be
shifted upwardly against the resistance of the spring
means and to shift the piston head upwardly in the cylin-
der to-actuate the plungers and shift the shoes into grip-
ping engagement with the casing when the port in the
frame is closed and upon the introduction of fluid under
pressure, through the tubing string and into the casing
below the anchor,

6. A hydraulically operated tubing anchor adapted to.
anchor a fluid conducting tubing string in a well casing
including, an elongate, tubular, fluid conducting frame
engaged in a string of tubing, a fluid operated gripping
means carried by the frame and including a tubular body
fixed to the frame intermediate its ends and surrounding
the frame, a plurality of circumferentially spaced, longi-
tudinally disposed rows of casing engaging shoes carried
by the body, one row of said shoes being fixed to the
body and the other rows of said shoes being mounted on
the body for radial outward shifting relative thereto, cyl-
inder openings in the body formed radially inwardly of
each of said shiftable shoes and -plungers in the cylinder
openings and:engageable with the shoes; and fluid pres-
sure boosting means adapted to deliver operating fluid
under pressure to the cylinder openings to shift the
plungers and the shoes radially outwardly including, an
elongate cylinder at the lower end of the body concentric
with and surrounding the frame, a fluid passage establish-
ing opening communication between the cylinder and the
cylinder openings, said cylinder and fluid passage being
charged with operating fluid, an elongate, tubular sleeve
slidably carried on the frame adjacent the lower end of
the body, an annular, downwardly disposed, cup-shaped
drive piston on the lower end of the sleeve to engage the
interior of the casing and to be acted upon by fluid pres-
sure in the casing below tlie anchor, an annular piston
head of less effective cross-sectional area than the drive:
piston at the upper end of the sleeve and engaged in. the
cylinder, and spring means adapted to normally yield-
ingly maintain the sleeve and the pistons thereon in a
down -or unactuated position, said drive piston adapted
to be shifted upwardly against the resistance of the spring
means and to shift the piston head upwardly in the cylin-
der to actuate the plungers and shift the shoes into grip-
ping engagement with the casing upon the introduction of
fluid under pressure, through the tubing string and into
the casing below the anchor,

7. A hydraulically operated tubing anchor -adapted to
anchor a fluid conducting tubing string in a well casing
including, an elongate; tubular, fluid conducting frame
engaged in‘a string of tubing, a fluid operated gripping
means carried by the frame and including a tubular body
fixed to the frame intermediate its ends and surround the
frame, a plurality of circumferentially spaced, longitudi-
nally disposed rows. of casing engaging shoes carried by
the body, one row of said shoes being fixed to the body
and the other rows of shoes being mounted on the body
for radial outward shifting relative thereto, cylinder open-
ings in the body formed radially inward of each of said
shiftable shoes and plungers in the cylinder openings and
engageable with the shoes; fluid -pressure boosting means
adapted to deliver operating fluid under pressure to the
cylinder openings to shift-the plungers and the shoes ra-
dially outwardly including, an elongate cylinder at the
lower end of the body concentric with and surrounding
the frame, a fluid passage establishing opening communi-
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cation. between- the cylinder and the cylinder openings,
said cylinder and fluid passage being charged with oper-
ating fluid, an-elongate, tubular sleeve slidably carried on
the frame adjacent the lower end of the body, an annular,
downwardly disposed, cup-shaped drive piston on the
lower end of the sleeve to engage the interior of the
casing and to be acted upon by fluid pressure in the casing
below the anchor, an annular piston head of less effective
cross-sectional area than the drive piston at the upper
end of the sleeve and engaged in the cylinder, and spring
means adapted to normally yieldingly maintain the sleeve
and the pistons thereon in a down or unactuated position,
and valve means operable to direct fluid in the tubing
string into the casing above the anchor, when the anchor
is being lowered into the casing and including a port in the
frame above the body, a valve sleeve slidably engaged on
the frame to normally occur above the port therein and
elements carried by the valve sleeve and frictionally en-
gaging the casing to maintain the sleeve engaged above
the port when the anchor is shifted downwardly in the
casing and to cause the sleeve to shift downwardly on the
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frame and to engage over and close the port upon limited
upward shifting of the anchor in the casing, said drive

piston. adapted to be shifted upwardly against the resist-

ance of the spring means and tc shift the piston head
upwardly in the cylinder to actuate the plungers and shift
the shoes into gripping engagement with the casing when
the port in the frame is closed and upon the introduction
of flnid under pressure, through the tubing string and into
the casing below the anchor.
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