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This invention relates to well servicing devices and more

) |

- particularly to Wellhead elevatmg devices for oil and gas

wells.
In the production of oil and gas, the removal frmm the

sub-surface formaticns of oil, gas, and water which coin-

- monly accompanies the hydrocarbon fluids, will, in fre-

- queni instances, produce -subsidence of the aarth forma-

tions overlying the pmducuw formations, the subsidence
frequently extending all the way to the surface.
Ordmanly, the well equipment includes a re Iative;y
short string of relatively large
which 1s commoﬂly rigidly cementsd to the bore wall
and projects above the ground surface, the wellhead
equpment being mounted on the upper end of the surface
casing. QOne Or more stnnga of smaller pipe will extend

- through the surface casing to the producing horizons
~and will pm}ect through the casing-head and be connected

- with the various ﬁttmgs compmsmg the so-called “Christ-
mas Tree.” These inner plpe strings will normally be
secured at their lower ends in the well bore and as they

diameter surface casing
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ing-down or dis-assembly of the Christmas lree and
wellhead comnnections.

Still another object of this invention is to pmwde
wellhead elevating device employing a hydraulic pressure
jacking device comprising a plurality of jack elements
arranged to be swung apart for placement about the well-
head and surface casing, and then clamped together to
secure the jack elements to the respectwe parts of the
wellhead structure and surface casing. |

A further important object is the provision of a system
for elevating a wellthead in place on top of a surface casing
which includes a plurality of fluid pressure actuated jacks

~arranged to be disposed about the wellhead, each of
the jacks including a cylinder which is connectible to the

19

welihead and a piston slidable in the cylinder and carrying
means connectible to the well pipe below the wellhead,
means for severing the well pipe between the points of
connection between the cylinder and the pistons, and

~ means for supplying pressure fluid to the cylinders to ele-
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 are also secured to the top of the surface casing, these

inner strings will be subjected to severe compression
forces when subsidence occurs in the earth in which the

surface casing is rigidly cemented. In many instances,

~ larly at the collars connecting the sections, and may cause
breakags of the pipe sirings, Wlth consequ nt seriocus
damage to the well. |
To overcome the described di

"y

Tculty pmduced by' sub-

sidence of the earth about the wellhead, it is necessary to-

effectively lengthen the inner strings of pipe to again
place them in tension. In view of the fact that they are

 these compression forces will be sufficiently great to
cause severe leakage from the inner pipe strings, particu-.

secured to the surface casing and the latter is cemented

in place, it becomes necessary in order to accompllsh the

desired result to extend, or lengthen the surface casing by
~ the appmpriate amount.

- of servicing required to accomplish the desired objective,
it has been proposed to sever the surface casing at a point
‘below the wellhead and. to then elevate the wellhead and

- the attached strings of pipe to the desired degree necessary .
" to return the pipe strings to their preper length and place
. 'them in tension, after which a section of pipe is welded

into the surface casing between the severed ends in order

to thereby effectively lengthen it mn 1h6 amount desired to _

obviate the subsidence. |
It is a primary object of this invention to provide an

- efficient device for elevating the Wellhead in place to

accomnlish the desired objer'twe

An important object is the provision of 2 hydrauhc_
jacking structure, including a pluraluy of jack elements
suitably arranged about the welihead, in which ons mem- .

‘ber of the several jack elements is secured to the well-
head, whﬂe the other member of the jack elements 15 se-

cured to the surface casing at a point below the wellhead, -
- g0 that upon severing of the surface pipe between the well-

- head and the point

| f connection of the jack elements o
- the surface pipe, the Wehhead may be bodily elevated to
whatever height is desired, so that an extension of the sur-

face casing may be welded into place between the s...vered

ends thereof.

Another important UD}ECt of this 1nvent10n is to provide
a wellhead elevaimg device which will permlt extending
the suriace casmg of a W‘“H without rhqwrmg the break—-

In order to reduce the a'maum'
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vate the wellhead relative to the well pipe after the latter. |
has been severed. |

A more speclﬁc cbject 1s the prowsmn of a wellhead
alﬂvatmg device which includes a set of four hydraulic
jacks, the upper ends of which are connected to a head

frame and arranged to permit the jacks to swing radially -

with respect {o the frame, the lower ends of the cylinders
carrving means for securing the cylinders to the wellhead,
and tne plstons carrying a slip bowl and plpe-bmppmnf

slips for securing the pistons about the surface pipe below

the wellhead, means being provided to swing the jacks

~ apart so that they may be placed about the wellhead struc-

ture, and the slip bowl being of segmental form so that
it may be swung apart with the jacks for plaﬂement about
the surface casing and then connected together in pipe-
gnppmg engagement with the latter. -

QOther and more specific objects and advantuges of

‘this invention will become more readily apparent from

the following detailed descriptian when read in conjunc-
tion with the accompanymﬂ drawing which ilustrates a
useful embodiment 1n acc ordance with this invention.

in the drawing: | |

FIG. 1 1is a permective elevational view showing the

elevating device in open position preparatory for place-

ment about the wellhead and the surface casing; -
FIG. 2 is a side elevation showing the elevating device
in place about the wellhead and well casi ng, and showing

‘a cutting device disposed about the c:asmg below the -

wellhead for purposes of severing the casing;
FIG. 3 is a view similar to FIG. 2, but showmg the de-

vice in its elevated position after the casmg has been
severed; and

FIG. 4 is a view snmlar to FIGS. 2. and 3, showing an -
extension sieeve Welded in place between the severed ends
of the casing. | | -

- Referring to the drawmg, tha elevating device, in ac-
cordance mth one embodiment of this invention, includes
a set of four fiuid pressure-actuated jacks, each designated

 generally by the numeral 18, arranged to constitute the
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corners of a square. Each cf the jacks comprises a cylin-

der 11 and a piston 12 slidable in the cylinder and con-
nected to a piston rod 13 which extends through the lower

end of the cylinder. The upper ends of the cylinders are . '
closed by caps 14 which are secured to a square head

- frame, designated generaliy by the numeral 15, and com-
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prlsmﬂr a pair of spaced, parallel side bars 16—16 and a

~ pair of parallel end bars 17—17. The ends of end bars
- 17—17 are journalled in the ends of side bars 16—16 by
‘means of the pivot pins 18. Two of the cylinders are .
- connected to each of the end bars 17—17, with the resuit

that an arrangement is provided comprising two patrs of

~ jacks which are swingable toward and away from each

other,

~Suitable means are provided for swinging the
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pairs of jacks apart and toward each other, and one

convenient arrangement for this purpose may be a turn-
‘buckle connection 2& of conventional design, the opposite . -

- ends of which are connected by means of collars 21—21

to one of the jacks of each pair. A ratchet collar 22 is
mounted: about the ends of the turn-buckle bolts and -

connected to a handle 23 by which the turn-buckle may

be lengthened and shortened, as required, in order to ex-
pand and refract the pairs of jacks.” A hoisting bar 24 is
secured across the top of frame 15 and provides means by

A

Piston rods 13 _'z_ire_: made to _SLlch a length-that.when in

‘their fully retracted position and with the structure in

place about the wellhead; as shown in FIG. 2, the slip
bowl and pipe-gripping slips will ‘be disposed a-sufficient
distance below casinghead' H to provide working space

- for severing casing C between the welilhead and the point

of attachment. of the siips. Cylinders 11 will be made
to such a length as to permit a “stroke” of the jacks suffi-

© cient to-elevate the welthead to the height necessary to

which the whole structure may be moved into place about

a wellthead by means of a conventional hoisting structure, .

designated by the letter D. A flexible hose 25 connects

the upper ends of the several cylinders to a hose 26, which

serves both as an inlet as well as an exhaust conduit for
- pressure fluid introduced into the upper ends of the cyl-
A second flexible hose connection 27 is in com- -

‘enable re-extending the inner pipe ‘strings to their initial
length, so as to again place them in tension.

~ In operation, the elevating device, supported by hoisting

~mechanism D, and with the jacks swung apart, as shown

in FIG. 1, will be suspended over the wellhead in position
to be secured thereto. - By manipulation of turn-buckle 26,

~ the pairs of jacks and the slip bowl segments will be

munication with the lower ends of the several cylinders

and a common conduit 28 provides both inlet and
passage for the lower ends of the cylinders.

As seen In FIG. 1, the elevating device is shown being

positioned: about the head of a well, such as an oil well,

exhaust .
| 20 |
- secured to the casinghead and bolts 38 will be put in place

which includes. a surface casing C to the upper end of

~ which is secured a casinghead H provided with the usual

annular bolt flange F. A conventional Christmas tree
- structure, designated generally by the letter T, consisting
of a number of pipe fittings, valves, and the like, is mount- -

ed on casinghead H and equipped with a flange F, for
connection to flange F of the casinghead. It will be under-
stood that the form of the Christmas tree or other well-

head fittings may vary in design in accordance with com-
pletion practices in various oil and gas fields. By pro-
viding the hinged connection between the pairs of jacks

retracted to place elevator blocks 36 in position about the
casinghead so that flanges 32 will be in supporting engage-

‘ment beneath flange F of ‘the casinghead.  Set screws 34

will be screwed down until the-elevator. blocks. are tightly

to draw the segments of the slip bowl toward each other
sufficiently to cause.slips 41 to tightly grip casing C. FIG.

-2 snows the elevating device in place ready for use.

A well-severing device, such as a rotary cutter mecha-

~ nism, designated generally by the ietter R, of any suitable

design, is then applied to the surface casing at -a point
between the points of attachment of the jack elements

1o sever the pipe. It will be understood that any. type of
.30 severing device may be employed, such as-a-conventional

flame-cutting torch. - When casing C . has been severed,

- pressure fluid. will be introduced through' conduit 26

and the head frame, it will be seen that the. jacks may be

spread apart sufliciently to allow the structure to be placed
- about the Christmas tree and the wellhead, and then by .

operation of ratchet collar 22, the jacks may be pulled

- into the upper ends of cylinders.11 above pistons 12. The

pressure of this fluid will elevate these cylinders relative

to.casing C by means of slips 41." The elevation of cyl--

~Inders 11 will, ‘of course, act through the engagement of

together into position about the wellhead. The lower ends

of cylinders 11 carry elevator blocks 36, each of which
- has in its inner surface a recess 31 of sufficient width and.

vertical height to receive the flanged connection F, F; be-
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tween the Christmas tree and the wellhead, recess 31
- being defined by inwardly extending upper and lower
shoulders or flanges 33 and 32, respectively. = Set .screws .

34 extend through upper flanges 33 and are positioned to
- engage the upper surface of flange Fy, to thereby clamp the:
~ elevator blocks securely to the wellhead, lower flange 32

being thereby pulled upwardly in direct supporting engage- . -

ment against the lower face of flange F. -
The lower ends of the several piston rods 13 carry a
pipe-gripping fixture -consisting: of: a slip bowl 35 which

- P between the ends of casmg C and thereupon welded

1s split diametrically to form. the two -complementary
segments 33q and 35b, each of the segments being secured
to the lower ends of one of the pairs of piston rods i3

- by means of lugs 36 into which the lower -ends of the
“piston rods are secured, as by threaded or other suitable

connection. The vertical edges of each of the slip bowl -
segments. are provided with mating, laterally extending

flanges 37 which are -adapted to be bolted together when -
60

the segments of the slip bowl are moved into place about

casing C, as seen in FIG, 2, the flanges being secured to .

each other by means of bolts 28 which
suitable openings in the flanges. -

extend through:

Slip bowl 35 is provided with an axial bore 48 déﬁnédr

by upper and lower frusto-conical portions 40a and 495, .

respectively, which taper oppositely inwardly toward the . |

opposite ends of the slip bowl. A set of segmental in-

ternally toothed pipe-gripping slips 41 are mounted in the
- bore of the slip bowl and are provided on their outer.
faces with tapering surfaces 41q and 41p complementary - 7

The slips-are -held in place in the slip bow! by means of -

to the corresponding surfaces 40 and 485 of the slip bowl.

flanges 32 beneath flange F of the casing to elevate the

entire wellhead structure and the upper portion:. of casing

' C, which has been :severed - from: the lower portion of

casing C by the cutting device R.  This position of the
elevating device is best seen in FIG. 3, wherein the well-
head has been elevated- above the bottom portion.of the
well casing, exposing an inner string of pipe P which is

~connected into the wellhead, and which it is desired to

stretch ~or lengthen.. With the wellhead elevated, as

- shown in FIG. 2, a casing extension sleeve S may be in-

stalled between the separated ends of casing C. Sleeve
S.may be split longitudinally. to. form. two semi-circular
sections S; and 8, so that they can be placed about pipe

along the longitudinal edges of the segments and between -
the ends.of the sleeve and adjacent ends of casing C, as
best seenin FIG.4.. -~ . :

- After surface casing C has b éé:n- ._a_-leﬂ.gthened,' as de-

scribed, bolts' 38:may be -released -and. set- screws- 34
loosened in.order to. release the jack structure from the

__Wﬁllhﬂad._ ) Cl}_llte'mp 01‘&116:0118‘1}?. or -Subsﬂqu_ﬁnﬂy, p,r_e Ga

sure fluid may be introduced through conduit 28 into the .
lower ends of the several cylinders in order to-retract the
pistons and return the structure to its original condition.-
Any pressure fluid in the upper ends of the cylinders will
be exhausted through conduit 26. I |

- While the illustrative '=e111!b0di]11uéht:' -'shbwsz-. an_: | as-sem-
~blage employing four j acks arranged generally to:form -

the corners of a square and employs two semi-circular
slip bowl segments, each connected to one pair of pis-

~ toms, it will 'be understood that various modifications of

- this arrangement. may be employed, For example, as-

keys 42 which are received in correspondingly shaped.

grooves 43 provided in the exterior surfaces of the slip

segments.

 few as two jacks may be employed in some cases, al- .
~though forgreater stability in
- or lift of the wellhead, a

applying the necessary pull
e wellhead, a larger number will be preferred.
In any event, the number of ‘jacks will be two or more.
Finally slip bowl 35 may be . constructed: in. more than

two complementary ‘segments, depending upon the num-
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' :O’f a well pipe, comprising, a jack asse

ber of jacks and their arrangement as may suit the pref-
erence of the designers. o
The opposed double taper configuration provided in

" the bore of the slip bowl, cooperates with the correspond-
ingly tapered slips to assure that gripping of the casing

will be effective to prevent slippage in either direction
between the casing and the jacks. + |
It will be understood that various other alterations and

changes may be made in the details of the illustrative
~ embodiments within the scope of the appended claims but
without departing from-the spirit of this invention.

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

3,180,617
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' said segmented pipe-gripping member comprises {wo com-
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1. A wellhead elevating device, comprising, a plurality

~ of fluid pressure-actuated jacks arranged to be vertically
disposed in circumferentially spaced relation about a well-

" head connected to a well pipe, each of said jacks including
 a cylinder connectible to the wellhead and a piston con-

nectible to the well pipe below the wellhead, means for

supplying pressure fluid to said cylinders to elevate the

same relative to the pistons, and means hingedly connect-

ing the upper ends of said jacks to each other to enable

the same to be swung apart for placement about the well-
head and well pipe. |

2. A wellhead elevating deﬁiée, comprising, a plurality

of pressure fluid-actuated jacks arranged to be vertically 9.

disposed in circumferentially spaced relation about a well-
head connected to a well pipe, each of said jacks CoOmpris-

ing telescopically connected cylinder and piston members,
 means carried by one of said members for securing the
same to the wellhead, means carried by the other of said :
 members for securing the same to the well pipe below the

‘plementary generally semi-circular segments, and includes

a slip bowl having a bore defined by frusto-conical por-
tions tapering oppositely inwardly toward the ends of the
bowl, and pipe-gripping slips having outer surfaces com-
plementing both -said frusto-conical portions seated
therein. | - | | -
8. An elevating device, comprising, a plurality of verti-

“cally disposed spaced apart iuid pressure-actuated jacks,

each of said jacks including a cylinder and a piston slid-
able therein secured to a piston rod extending through
the lower end of the cylinder, a head frame, means
pivotally securing the upper ends of the several cylinders -

" to the head frame for lateral swinging movement rela-

15

tive thereto, elevator blocks carried by said cylinders, an

 annular segmented pipe-gripping member carried by the
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lower ends of the pistons, the segments being movable
laterally relative to each other by the swinging of the
cylinders, means for securing the segments together, and
means for supplying pressure fluid to said cylinders to

~elevate the same relative to the pistons.

9. An elevating device according to claim 8 including

~ expansible means mounted between said jacks operable

welthead, means for directing actuating pressure fluid

“into said cylinders at points operative to move the jack
‘members secured to the wellhead upwardly relative to the
jack members secured to the well pipe, and means hinged-
"1y connecting the upper ends of said jacks to each other
 to enable the same to be swung apart for placement

about the wellhead and well pipe.

&2
T

3. A system for elevating a wellhead in place on top

bly including a
plurality of fluid pressure-actuated jacks arranged to be
vertically disposed about the wellhead, each of said jacks

including a cylinder connectible to the wellhead and a
piston connectible to the well pipe at a point spaced below
' the wellhead, means for severing the well pipe between

the wellhead and the point of connection of the pistons

to the well pipe, and means for supplying pressure iluid
" to said cylinders to elevate them relative to said pistons
- whereby to elevate said welthead after the well pipe has
‘been severed, and means hingedly connecting the upper
‘ends of said jacks to each other to enable the same o
be swung apart for placement about the welthead and

well pipe.

- 4. An elevating device, comprisin g, a plurality of ver-
-~ tically disposed spaced apart fiunid pressure-actuated jacks,
“each of said jacks including a cylinder and a piston slid-

able therein secured to a piston rod extending through

the lower end of the cylinder, means pivotally securing
the upper ends of the several cylinders to each other for
* relative lateral swinging movement, elevator blocks car-
ried by said cylinders, an annular segmented pipe-grip-

ping member carried by the lower ends of the pistons,
the segments being movable laterally relative to each

other by the swinging of the cylinders, means for secur-

ing the segments together, and means for supplying pres-

sure fluid to said cylinders to elevate the same relative

to the pistons. |

5. An elevating device according to claim 4'-wh'ich- in-

cludes four of said jacks symmetrically arranged about a

~ central axis.

6. An clevating device according to claim 4 wherein
said segmented pipe-gripping member comprises two com-

 plementary generally semi-circular segments, each se-

cured to two of said piston rods.

7. An elevating device according to claim 4 wherein

40
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 to swing the free ends of said jacks toward and away from
each other. . |

10. An elevating device according to claim 8 where-
in said jacks comprise two pairs thereof arranged to

define a square, each pair belng pivotally secured to said

head frame. . o

11. An elevating device according to claim 10 wherein
said segmented pipe-gripping member comprises two
complementary generally semi-circular segments each
secured to the piston rods of one of said pairs of jacks.

12. An elevating device according to claim 11 where-
in said pipe-gripping member includes a slip bowl having
a. bore defined by frusto-conical portions tapering op-

positely inwardly toward the ends of the bowl and pipe-
‘gripping slips having outer surfaces complementing both
said frusto-conical portions seated therein. |

- 13. A wellhead elevating device, comprising, a plu-' .

rality of fluid pressure-actuated jacks aranged to be ver-

tically disposed in circumierentially spaced relation about

"5 wellhead connected to a well pipe, each of jacks includ-

ing a cylinder and a piston slidable therein secured to a
niston rod extending through the lower end of the cyl-

inder, a head frame, means pivotally securing the upper - |

ends of the several cylinders to the head frame for lateral
swinging movement thereon relative to the wellhead,
elevator blocks carried by the lower ends of said cylinders |
for attachment to said wellhead, an annular segmented
pipe-gripping member carried by the lower ends of the
pistons, the segments being movable laterally into and
out of gripping engagement about the well pipe below

" the wellhead by the swinging of the cylinders, means for

bd.

securing the segments in place about the well pipe, and
means for supplying pressure fiuid to said cylinders fo
elevate the same relative to the pistons. . |

14. A welihead elevating device according to claim 13

- including expansible means mounted between said jacks -

60
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operable to swing the free ends of said jacks toward and
away from each other. - |
 15. A wellhead elevating device according to claim 13-
wherein said head frame is of generally square configura- .

tion comprising a pair of spaced parallel side members

~and a pair of cross members having their ends journalied
in the ends of said side members. |

16. A wellhead elevating device according to claim 15
wherein said jacks comprise two pairs, each pair being
secured to one of said cross members. |
17. A system for elevating a wellhead in place on top
of a well pipe, comprising, a jack assembly including a

plurality of fluid pressure-actuated jacks arranged to be

75

ertically disposed about the wellhead, each of said jacks
comprising teiescopically connected cylinder and piston
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-members, means carried by one of said members for
securing the same to the wellhead, means carried by the

other of said members for securing the same to the well

~ pipe below the welthead, means for severing the well pipe

~ ‘between the wellhead and the point of connection of said

- other of said members to the well pipe, means hingedly

(Wi |

conaecting the upper ends of said jacks to each other to- -
cnable the same to be swung apart for placement about

the wellhead and well pipe, and means for directing pres-
- sure fluid into said cylinders at points operative to move

. 10
the jack members secured to the welthead upwardly
relative to the jack members secured to the well pipe.

1,312,009 8/1%

2,188,589 1/40.

8,180,617

© References Cited by the Exatiner =

- UNITED STATES PATENTS

609398  8/98

1,982,835 12/34
2,116,236 - 5/38 -

12,304,793 12/42.
12,352,370 6/44.
2,967,400  1/61

Allsup et al.- .____.__.__ 25431
CThrift oo Lol .. . 25430
Staﬂlpﬂl et '_l';E‘ll.-'_ ————— e 254—30
Dickey etial. . _-_____ 166—49
Armentrout ____.______ 166—47
Bodine —_________ 166—55.6 X
Carruthers....

Grant et.al.’

- DONLEY J. STOCKING, Primary Examiner. -




	Drawings
	Front Page
	Specification
	Claims

