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EMEGENCY CASI NG SUPPORT USI NG STANDARD CASI NG HANGER 1. Field of the
invention: This invention rel ates in general to mellhead eqU|pnent for oi

and gas wells, and in particular to 5 an emergency casi ng hanger fﬁ;
system 2. Description of the Prior Art: In a well of the type concerned
herein, a wellhead housing will be located at the top of the |'B- (STReS S
wel | head housing has a |landing shoulder within its 10 bore. Wen
runni ng casing, the casing is lowered into the well. Normally a casing

hanger is installed at the upper end of the string of casing. The casing
hanger | ands on the | anding shoul der in the bore of the well head housing.
After cenenting, a seal Is 15 1 positioned between the casing and
‘the wel | head housing. The seal |ocates between nmachi ned surfaces on the
wel | head housi ng and on the casing hanger. Cccasionally, the casing wll
“°t_S”DOth‘a&g@a‘ﬂ@%&é&b&&%dﬁdﬁn@én&dﬂesmhrmn Nefné hignesrurs, the 20
casi ng hanger w not_. be praoperly positjoned to land in the well head
housing. General¥+y, W4t REstREpHRYRNt RN Casing cannot be retrieved to -
the surface and becones stuck. Normally, the operator then cenents the
casing in place and c t ﬁ%ﬁy fﬁg&ﬁ der.

In the prior art tech#%is @ﬁvﬁﬂéigﬂ égé'fﬁ %@RQ#Q% %é I'n the

wel | head housi ng eq%Pé"é"é‘ft fPF| °§éaP“‘Be‘ﬁ/€eé"rF1t1ﬁe 2ndi /9 Hﬁ’él""t‘h‘bla\ﬁelqc’head

housi ng. 5 an emergency casing hanger system.

ARSI

2. Description of the Prior Art:

, : In a well of the type concerned herein, a wellhead
housing will be located at the top of the well. The
wellhead housing has a landing shoulder within its

10 bore. When running casiné, the casing is lowered into
the well. Normally a casihg-hange: is installed at the
upper end of the string of casing. The Césing hanger
lands on the landing shoulder in the bore of the
wellhead housing. After cementing, a seal is

15 positioned between the casing and the wellhead housing.
The seal locates between machined surfaces on the
wellhead housing ‘and on the casing hanger.

Occasionally, the casing will not smoothly proceed €
to the bottom of the well. Wwhen this occurs, the
20 casing hanger will not be properly positioned to land
in the wellhead housing. Generally, when this happens
the casing cannot be retrieved to the surface and
becomes stuck. Normally, the operator then cements the
casing in place and cuts the casing above the landing
25 shoulder. " In the prior art technique, the assembly
is supported by slips in the wellhead housing. A seal
will seal between the casing and the wellhead housing.



- 2 1 A disadvant age of “this prior art technique is that the seal nust seal

agal@st the exterior of casing, which will not have a snooth nachi ned
surface. The casing outer dianmeter has a high dinensional variation. 5
The outer dianeter may be slightly oval shaped. The surface of the casing

may have many defects, such as rust, pock marks, and tong marks. SUMVARY OF
THE INVENTION In this invention, a convenUona& casi ng hanger is 10

enpl oyed, rather than wutilizing slips and a seal between the casing
and the wel | head housi ng. After cenenting, the casing will be cut off

bel ow the internal |andAndisadvantage oft hbiswptieadritotechgique Ais that

conventional casi nghbange{) Wm{lgtbe..,egqsq%g e eany tt.ﬁ'b a
apparatus that bri ﬁggs t he et ween 3 Qx%§¥1?ﬂe cutg%asﬁfg and

er
the |ower end of tHRE ERs¥ rNav§,ca o SBP gﬁ’u gb‘é?%t g§8rfaee udesThe body
whi ch encircles théaéasgngumm d@mj:ppohaedatlmqmeumasﬁlgnaﬂ varidwigar .

The body carrg es argki RutReWajdhietBr Nagyansels P T y alg
carries a seal whi ch ocat eg 3:1 Weeﬁ g casi %gt’%'r?] Eva% %ﬁangsettl ng

means will set theS8FfpE€al t°r?§1§8almay haje §'éPV| ﬁ‘@fﬁﬁéﬁvl sugdt @& ed
by a setting tool F-‘Bﬁbrenloqﬂntm_anlﬁa bodytond hearks. setting tool noves the
bow upward relative to the slips and pushes downward on the seal to cause
the setting action. A conventional seal will then be set between the

casi ng hanger and the well head housing in the conventional position.

et SUMMARY OF THE INVENTION

In this invention, a conventional casing hanger is

10 employed, rather than utilizing slips and a seal

between the casing and the wellhead housing. After

-cementing, the _casihg will be cut off below the

internal landing shoulder in the wellhead housing. A

conventional casing hanger will be assembled with an

15 emergency apparatus that bridges the gap between the

upper edge of the cut casing and the lower.end of the
casing hanger.

The emergency apparatus includes a body which
W, encircles the casing and is supported to the casing
20 hanger. The body carries a slips bowl which has a set
of slips. The body also carries a seal which locates
between the casing and the body. A setting means will
set the slips and set the seal. The setting mean is
actuated by a setting tool lowered into the body. The
25 setting tool moves the bowl upward relative to the
slips and pushes downward on the seal to cause the
sétting actién. A conventional seal will then be set
between the casing hanger and the wellhead housing in

the conventional position.



- 3 - BRIEF DESCRI PTION OF THE DRAW NGS Figures 1A and [1B'are’a vertical.
sectional -view of an energency casing support constructed in accordancey.y
wth this invention, and shown pri to setting. 5 Figure 2 is a

. sectional

view, simlar to Figure

, but show ng the energency casing

support in a set positio%RIQET§%§Eg&g¥¥3ng%T5g§ BRawkkcE NVENTI ON Ref-erri ng
Is a -- 10

to Figure 1, well head housi ng

| arge tubul ar nmenber

at the upper end of the well. Vel | head housing 11 has an axi al
13. Well head housi mjghteBasraandniprad d aeditigaiheattdtondd vhewr dfmces

uper a0 1 SELERlaafbsP LD 0! o HRLAD, Kbt )t EcEibB ! o, 19

" the well

1 ocat ed
bor e

and be ceneénted n pl _ vbodi ment - - , casing 17
has becone st ikth frhigadinyengione ardiEhovdy pPrdorotal sekpirg: of the well- it
coul d not be noved upward or downward. The operator in that
situation

t he operator then cut i O\ ¢
shoul der 15 reBul thulg shewingupher epexgency, casingcgyPRrhabyed et of -
desdiiion.l | be enployed in supporting casing 17. Casing hangqr.

conventi onal
21-has 25
coni cal for

10

15

20

25

30

35

an external
| andi ng on

e CcaSl ng. we

ERTERITEAC e R

g1 L GRRL (e gRLARAS |l Biaiidp 60 pidlle, VoDt o0

usi ng | andi ng

Referring to Figure 1, wellhead housing 11 is a -

large tubular member located at the upber'end of the
well. Wellhead housing 11 has an axial bore 13.
Wellhead housing 11 has an internal landing shoulder 15
that faces upward and is conical.

A string of casing 17  (Fig. 1b) will extend into

the well and be cemented in place. In the embodiment -

shown, casing 17 has become stuck in that prior to
reaching the total depth of the well, it could not be
moved - upward or downward. . The .operator in that
situation will then cement the casing 17 in place. 1In
this invention, the operator then cuts off the casing
17 below the wellhead housing 1landing shoulder 15

‘ resulting in an upper edge 19. _.

A casing hanger 21 of conventional design will be

‘employed in supporting casing 17. Casing'hanger 21 has

an external downward facing landing shoulder 23 that is
conical for landing on the wellhead housing internal
landing shoulder 15. Casing hanger 21 has a machined
seal surface 24 ébove landing shoulder 23 that is
cylindrical ‘and spaced inward from--the "bore 13 of
wellhead housing. =~ After casing hanger 21 has been

-‘installed, a conventional seal member 26 will be set

between the bore 13 and seal surface 24. -

Casing hanger 21 also has external flowby slots
(not shown) which normally would allow cement returns
between casing hanger 21 and bore 13 if installed other
than in an emergency event. For the emergency



| andi.ng shoul der 15. _.Cési*ng hanger 21 has a --machined seal surface 24
abowé | andi ng shoul der 23 that -is cylindrical and spaced inward from-

the bore 13 of 30 well head housing. - After casing hanger 21- has been
i nstal |l ed, a conventional - -seal nenber 26 will be set between the bore 13
and seal surface 24. -- Casing hanger 21 also has external flowby slots

(not shown) which normally would allow cenent returns 35 bet ween casi ng
hanger 21 and bore 13 if installed other than in an enmergency event.

For the energency - 4 - installation herein, the flowby slots will
not be utilized during cenenting, because the casing hanger 21 wll be
installed after casing 17 has been cenented. Casing hanger 21 has threads
25 on its | ower end.inst3linption rereiying thehafilewy sslioks witlle nelsi be 17

woul d be secured to tbibbgs 2uriNg HENGRIEGHY, APRTAULE ithel leiisriﬂgaht&%)ér

upper section 27 sec . t hr, 5 ody upper section 27 is tubdlar,
having a bore 28 tha?isgliof Rohd %grgré%ﬁg aPt%%/aﬁ?éP&F &l .'B?ﬁ. PRy SemeREPAg
hanger 21. This di af@$th9 Rangege 2hdasarkhreadsh@si pneitdi doweer end. cagieng

17. Body upper sectitRe2¢adirsg ext engdl nbbr g8dsx 29 LH&aESQiR&_%‘(stQY}ErbE”d-
A body central sectigg \f’rle CULES t t;éeads 29 to 15 rigidly secure
body central section T 055 ﬁﬁ 2r3ection 27 to casi ng hanger 21.

Body central section.

An emergency apparatus including a body upper
section 27 secures to threads 25. Body upper section
|\, : 27 is tubular, having a bore 28 that is of the same
10 diameter as bore 30 of casing hanger 21. This diameter
will be the same as the inner diameter of casing 17.
Body upper section 27 has external threads 29 located

on its lower end.

_ - A body central section 31 secures to threads 29 to

15 rigidly secure body central section 31 and body upper

section 27 to casing hanger 21. Body central section

31 has a plurality of elongated apertures or slots 33

that extend upward through the. upper end of body

central section 31. Slots 33 are spaced

20 circumferentially around body central ‘section 31 and
have open upper ends.

A body lower sectibn 35 is integrally formed with

body central section 31. " Body lower section 35 has a

lower portion that encircles casing'17. Body lower

25 section 35 is a solid tubular member. The slots 33
begin at the junction of body lower section 35 with

body central section 31, the junction being an upward
facing shoulder 36. Body iower section 35 has an
internal seat 37 that is an upward facing shoulder. An



31 has a plurality of elongated apertures or slots 33 fhat ext end upward
t hrough the upper end of body central section 31. ' Slots 33 ./
are . spaced 20 circunferentially around body central section 31 and
have open upper ends. A body |ower section 35 is integrally fornmed with
body central section 31. Body |ower section 35 has a |ower portion that
encircles casing 17. Body | ower 25 section 35 is a solid tubular
menber . The slots 33 begin at the junction of body | ower section 35 with
body central section 31, the junction qilng an upward facing shoul der 36.
Body | ower section 35 has an internal at 37 that is an upward facing
shoul der. An - 5 - elastoneric seal 39 is carried on seat 37. Seal 39

I's positioned to. @&sgssmépfc @@aqr 397 1Qf 52318 Aﬁ s89dY37 OVBge5EClg gk 35
carries an energ|2|ng rlﬂ%@ which is part o sea assenbly wi th seal
39 and 5 ener gP2ELLHPD f?ﬂ'ﬁ?gégﬁltﬁ eXtﬁﬁﬁﬁFngl F8SiNPgt U1 i s keyed to

body | ower section 35 to’ prevent rotation relative to body | ower section

35. Energi zing rlng 41 g{gb Q%E? I .
section 35 and casi ng ?LQ&){S cont aéc? V\ntrL sea{: é\éé}? |2| bﬂ% ﬁwj?rl WI |1

move axially rel afitv&h %shb%wqr&melf S8et i BPRR PSRRI y#ﬁg ??Eh]g 3R angs -
downwar d. fabing ehepgthemldnrdéSonMSlseanBerommhhqﬁzmaglnnhgahuy:spaced

above an upward fgglRl YPPRSHPUhLREr4Bd IR 34 &Be prevent rotation
: relative to body lower section 35. Energizing ring 41

has a lower end that locates'betwéen body lower section o

35 and casing 17- in contact with seal 39. Energizing

10 41 will move axially relative to body lower section 35.

Enefgizihg' ring 41 has a downward. facing stop
shoulder 43 on its exterior that is'initially spaced
above an upward facing stop shoulder 45 formed in the
interior of bddy lower section 35. Initially, there

15 will be a clearance between stop shoulders 43, 45.
This clearance closes when énergizing”fihg'4l has moved
down far enough to adequately energize seal 39. Figure

' 2 shows the stop shoulders 43, 45 in contact with each
~ other. ' ' ' '

20 A bowl sleeve 47 mounts to the exterior of the o/
body sections 27, 31 and 35. Bowl sleeve 47 will move
axially with respect to the body secfions 27, 31, 35,
but is not capable of rotation relative to the body
sections 27, 31, 35. Bowl sleeve 47 has an upper end

25 that is séaled'by seal 49 to the exterior of body upper

' section 27. Bowl sleeve 47 has a plurality of fingers
51 protruding radially inward. Each - finger 51 fits
within one of the slots 33.  Bowl sleeve 47 is
assembled by inserting' the fihgers 51 into the open



interior of body |ower section 35. Initially, there 15 will be a

cl earance between stop shoulders 43, 45. This clearance cl oses when

energi zing ring 41 has noved down far enough to adequately energize sea

39. Figure 2 shows the stop shoulders 43, 45 in contact with each other. 20
A bowl sleeve 47 nounts to the exterior of the body sections 27, 31 and 35.
Bow sleeve 47 will nove axially with respect to the body sections 27, 31,
35, but is not capable of rotation relative to the body sections 27, 31,
35. Bow sleeve 47 has an upper end 25 that is sealed by seal 49 to the
exterior of body upper section 27. Bow &lzeve 47 has a plurality of
fingers 51 protruding radially inward. Each finger 51 fits within one

]9}‘ t he Sil Qtts fﬁ uppeBO¥hds SdeaMR sAbtsi 3335?98ﬁéed?bﬂrég§9%d% Ngedtiien |
i ngers into the_gpen - - upper_en of the slots efore centra
body section 35 is & cb?eﬁﬁ?%f%%1?8ag§r?3§sS%Eh bow sleeve 47 is a | ower

position, shown in Figure 1B, each finger 51 rests on shoulder 36 of 5

A | S 2y sl gyl o
a e distance frqm shoul der 0 ihe | owernos rea al_| ows
the bow sleeve 47 t39Hb%e a}%'al Nal {Hbq?p\g%e ’Bﬁfﬁﬁeﬂnsﬁgﬁ%%?rm%ﬁaﬁ& t he
| ower end of bofly uppdy 3ewer GecxionFBjur ellie sixdad lengthoof eachefdnger

noved upward fromtRg jQWaesRO8hihORaPf the distance from shoulder 36 to
the lowermost thread 29. This allows the bowl sleeve
47 to move axially in the space between shoulder 36 and
the lower end of body upper section 27. Figure 2 shows

10 bowl sleeve 47 moved upward from the lower position of
Figure 1B. Fingers 51 have a set of bowl sleeve
threads 53 formed on their inner faces.

A bowl 55 secures to the lower end of bowl sleeve

47. Bowl 55 secures by threads 57 so as to move

15 axially in unison with bowl sleeve 47. Bowl 55 has
conical bowl surfaces 59 on its interior. A plurality

of slips 61 locate on the conical surfaces 59. Slips

61 will slide between a retracted position shown in
Figure 1B to an inward gripping position shown in

_ 20 Figure 2. Slips 61 have teeth 63 which will bite into
—rt ' the exterior of casing 17 while in the grippihg

position.

A setting means for energizing slips 61 and seal

39 includes a sleeve nut 65. Sleeve nut 65 is carried

25 in the interior of body central section 31. Sleeve nut
65 will rotate and also move axially to some extent
‘relative to body sections 27, 31 and 35. The upper end

of sleeve nut 65 locates within a counterbore 67 in the
lower end of body upper section 27. A seal 69 seals



Figure 1B. Fingers 51 have a set of bow sl eeve threads 53 ferned on
their inner faces. A bowl 55 secures to the |lower end of bow sleeve 47.
Bow 55 secures by threads 57 so as to nove 15 axially in unison with
bowl sl eeve 47. Bow 55 has conical bow surfaces 59 on its interior. A
plurality of slips 61 |ocate on the conical surfaces 59. Slips 61 wll
slide between a retracted position shown in Figure 1B to an inward gripping
position shown in 20 Figure 2. Sllps 61 have teeth 63 which will bite
into the exterior of casing 17 while Tn’the gripping position. A setting
means for energizing slips 61 and seal 39 includes a sleeve nut 65. Sl eeve
nut 65 i s carri dget¥een ithet hppent end oof 0f 1dzovly raentéslamecidunte?boreS| eeve
nut 65 will .rotg. and also nove axially to some extent relative to body
sections 27, 31 and 35. The upper end of sleeve nut 65 |locates within a
counterbore 67 in the | ower end of body upper section 27. A seal 69 seals
- 7 - between the upsadeesad mt ssess nat sk ol exveredbothréads Sreeve nut -

oS 1 e o S Bkedd €afiadd UL oE OB S el OB,
section 31. A kdhrsads 73 |40 {rRteen9gage RNY nPe¥ %ﬂ"o?fsPQQVecﬁDFrBE. AT
setting tool 75 dextddaptad tA Bey slot 73 is formed in the interior of
sleeve nut 65. A setting tool 75 is adapted to be
" lowered from above into engagemghtiwith.key slot 73.
Setting tool 75 may be of various types, and will have ;;
© .10 a key for engaging key slot 73.  One suitable type is
shown in U.S. Patent 4, 979 566, Stanley Hosie, et al.,
issued December 25, 1990. '

"In operation, if casing 17 becomes stuck, the
opefator will cement the casing 17 at that point.
15 During cementing, the casing 17 will extend upward
- through the wellhead housing 11. Cement returns will
flow through the annulus between casing 17 and the
conductor'pipe-(not shown) connected to the lower end
of wellhead housing 11. The cement returns pass

20 between casing 17 and wellhead housing 11.

After cementing, the operator will cut off casing .h‘
17 below wellhead housing internal landing shoulder 15.
This will result in an upper edge 19 a selected
. distance below - internal shoulder 15.: The operator
25 assembles the emergency support and secures the upper
end of upper body section 27 to casing hanger threads
25. The operator then lowers the. casing hanger 21 into
wellhead housing bore 13 until external landing
shoulder 23 lands on internal landing shoulder 15. The .



| onered from above'into engagenent with key slot 73. Setting tool 75 may be
of warious types, and will have 10 a key for engaging key slot 73. One
suitable type is shown in U S. Patent 4,979,566, Stanley Hosie, et al.,

i ssued Decenber 25, 1990. In operation, if casing 17 becones stuck, the
operator will cenent the casing 17 at that point. 15 Duri ng
cenenting, the casing 17 will extend upward through the well head housi ng
11. Cement returns will flow through thg annul us between casing 17 and

t he conductor pipe (not shown) connected to the | ower end of well head
housi ng 11. The cenment returns pass 20 bet ween casing 17 and
wel | head housi ng 1151Ap8e61Cthht$Itpetdnﬁ?mnemaEObahﬁhb tutand floeiengnl?
bel ow wel | head housi ' ; ' r [ ] e t in an
upper edge 19 a sel gg?egag?é%lcrlgaggrggvﬁi n Ae‘?eﬁaalsl%s?ﬁggl ?ire'\rl\ﬂé%t.te Sllgl‘he
operator 25 assenbl es the energency support and secures the upper end of
upper body section 27 toTbasboperdtogethémr bawkrs? SsetligOsdalt Ors tfigrbughver s

t he casi ng hanger 21 USLRO 3.until. exter I i ng
shoul der 23| angs o%eﬂ%g?ﬁéﬁg’gi Eg éhgu eé@ Capipg hanggr []za:L‘I i Sdé].’c@l
will slide around tB&8tEABYntPAY LhPnasesse keW shetsdds otiheli opexatrart aildpace
as shown in Figure tBtatbesepeimy otodlhers) owes st Sellly, NGHO Y] ebvel HRUSB

wel I'head housing 11,394 LB(OUERGAYEAARIGE €4 bSHECs1eeve 47 and body
sections 27, 31 and 35. The contact of the teeth 63 of
slips 61 provides sufficient frictional resistance to

10 initially prevent bowl sleeve 47 from moving upward
relative to body sections 27, 31 and 35 due to rotation
of sleeve nut 65.

As sleeve nut 65 moves downward, it will rotate
relative to the energizing ring 41. and push the
18 energizing ring 41 downward. Downward movement of
energizing ring 41 deforms seal 39. Eventually, stop
shoulders 43, 45 will contact each other to prevent any
further downward movement of sleeve nut 65. At this
point, a portion of the upper end of sleeve nut 65 will

20 still sealingly engage the counterbore 67.

o : Continued rotation then causes bowl sleeve 47 to
start moving upward because of threads 53, 71. The
fingers 51 will move upward in the slots 33. Bowl 55
will move upward. The conical surfaces 59 will cause

25 the teeth 63 to bite into the casing 17, as shown in
Figure 2. When sufficient torque has been reached,
the operator then will retrieve. setting tool 75. The
operator then will position and set seal 26 as shown in
Figure 1A to seal the annulus surrounding casing 17.



5 setting tool 75 engages key slot 73, the operator wWill Totate setti ng -

t ool 75. Initially, the sleeve nut 65 will nove downward relative to bow/
sl eeve 47 and body sections 27, 31 and 35. The contact of the teeth 63 of
slips 61 provides sufficient frictional resistance to 10 initially

prevent bow sleeve 47 from noving upward relative to body sections 27, 31
and 35 due to rotation of sleeve nut 65. As sleeve nut 65 noves downward,

it will rotate relative to the energizing ring 41 and push the 15
energizing ring 41 downward. Dowawgrd nmovenent of energizing ring 41
deforns seal 39. Eventual |y, stop shoulders 43, 45 will contact each
other to prevent any further dowward novenent of sleeve nut 65. At this

point, a portion of tThe uppeergengyof suppere. n%NSB%)‘IV\Hl#S.ZOSi‘Jnjﬁjiqalnt

seal i ngly engage;4dgntcyy e Bfeesbgpoi®Hysteadaiebaki 8Re t H&MuKiALXRS abowl
sl eeve 47 to start novi ncﬁ'gtigward because of %lhr eads 55 57%02@% fkngers
51 will nove -upwEPRVERtY cggdngshangek,  Thig proyides the operator,

coni cal surfa_cesw_ﬁﬂxvvi ISmapathse 98aling hesuefa¢es$3 tforbi t cefaivinthe @asing -
17, as showg in ﬁ)%ﬁtgonal seaien wdf fddaienis t eeauerbas veeqeencashed, the,

operator then w retrieve setting toqQl 75. The operator then wll
posi tion and setc.‘%%'h!‘g2@%§’?ﬂ8ﬁhgﬁﬁa‘fg—ﬂb‘iﬂsé‘n?A to seal the annul us

surroundi ng casing 17. - 9 - The _energency support system has
si gni fi cant ._ While the invention has been shown in only one of
its forms, it éhould be apparent to those skilled in .
_ the. art that it is not so limited, but is susceptible v/
10 to various changes without departing_from the scope of

the invention.



advant ages: The support systemallows one to utilize a conventional casing
harfgér. This provides the operator wth snoot h seal i ng surfaces for
recei ving ab conventional seal. No seal is required between the

casi ng and the wel |l head housing. Wile the invention has been shown in only
one of its forns, it should be apparent to those skilled in the art that it

Is not so limted, but is susceptible 10 to various changes w t hout
departing fromthe scope of the invention. - 10 - | claim 1. In a
wel ' head assenbly of the type havingg a wellhead housing having an
axi al bore and an upward 5 facing internal |anding shoulder, an inproved
energency apparatus for supporting a stuck string of casing, conprising
i n conbination: a Icg§"?ﬁ, hanger having an  external |anding shoul der
adapted to land “on e internal landing 10 shoul der of the

wel | head housi ng; a body adapted to encircle the casing and supported to
the casing hanger;ia slims Bowhernidadedadyenbh¢ LOFY tha seypel Hdvipgy carried
on-the bow for no 5 kel ati o.th bet ween, an_out er
position and an i nﬁgrﬁ%%%%t Pglﬁsl&ﬁé g?‘%gg?i%a;gngég%#eﬁto?ﬁ ﬁ‘f’q h%ncélglwﬁﬁ? a
seal carried By thEagbny imternal desdirg uiger, an improved emergency

apparatus for supporting a stuck string of casing,
comprising in combination:

a casing hanger having an external 1landing

shoulder adapted to 1land on the internal landing
10 shoulder of the wellhead housing;
a body adapted to encircle the <casing and
supported to the casing hanger;
a slips bowl carried by the body;
a set of slips carried on the bowl for movement
15 relative to the bowl between an outer position and an
inner position in gripping engagement with the casing;
. a seal carried by the body in the interior of the
7

body for sealing between the casing and the body; and

setting means actuable by a setting tool lowered

20 into the body for moiring the bowl upward relative to

the slips to cause the slips to move to the inner
position, and for energizing the seal.

- 2. The emergency apparatus according to claim 1,
. wherein the bowl is secured to a bowl sleeve carried by
25 the body on the exterior of the body and wherein the

ARV



body for sealing between the casing and the body; and settirig nmeans -

actuable by a setting tool |owered 20 into the body for noving the bomﬁx{~
upward rel ative to the slips to cause the slips to nove to the inner
position, and for energizing the seal. 2. The energency apparat us

according to claim 1, wherein the bow is secured to a bow sl eeve
carried by 25 the body on the exterior of the body and wherein the
setting neans noves the bow sleeve upward relative to the body. - 3. The
energency apparatus according to ctaim-1 wherein the bow is secured to
a bow sleeve carried 5 by the body on the exterior of the body and

wherein the setting neans rlses: S e pnut havin set af n

t hreads and haV|rﬁéEﬁF99nQﬁ VS FgF F g $1RYVE NPVt (TH RS lét°o
rotate the sl eevetmeithody. supporting neans for support| ng the

sl eeve nut wth the body far allow ng rotation of the sleeve nut relative
to the body; and a set of :bowl sl eeve threads on the bomﬁ sl eeve and

engaged by the nut®thr &és, ePﬁEG%ﬁﬁégéWBﬁFaB?Strﬂ??ﬁ? ingpohP PR threads .
with the nut thr ewuisreausthg bénel bis sedtuede too arhewlupveleeves | drniedt 0 t he

slips .and-body tobieéhé oo :cﬁ? t‘M&ethéPf‘ozs'o‘%e%ﬁenﬂbdysaﬁét@ﬁ@xdem the The

emer gency . appar at accord claim 1 wherein"the bow i's secured
to a bow sl eeveSthtingdreans comprlses.

~a sleeve nut having a set of nut threads and _
having an internal slot for rece1v1ng the setting tool W/
to rotate the sleeve nut,_

10 supporting means for supporting the sleeve nut
with the body for allowing rotation of the sleeve nut
relative to the body; and '

a set of bowl sleeve threads on the bowl sleeve
and engaged by the nut threads, the engagement of the
15  bowl sleeve threads with the nut threads causing the
bowl sleevé to move upwafd relative to the slips and
body to set the slips when the sleeve nut is rotated.

4. The emergency apparatus according to claim 1
wherein thé'bbwl is secured to a bowl sleeve carried

20 by the body on the exterior of the body and wherein the
setting means comprises: o ' '

a sleeve'nut having a set of external nut threads,
the sleeve nut being carried by the body for rotation
of the sleeve nut relative to the body; '

25 a set of bowl sleeve threads on the interior of
the bowl sleeve and engaged by the nut threads;

* c L M s *



20 by the bddy on the exterior of the body and wherein the setting neans
compfises: a sleeve nut having a set of external nut threads, the sl eeve
nut being carried by the body for rotation of the sleeve nut relative to
t he body; 25 a set of bow sleeve threads on the interior of the
bow sleeve and engaged by the nut threads; 11111111 1112111 1111111111 *

C L M S * - 12 - an internal seat in the body, the seal
being carried on the seat; an energizing ring carried above the seat,
having a | ower end in engagenent with the seal and an upper 5 end
engaged by a |ower end of the sleeve nut; -ang the sl eeve nut having an
internal slot for receiving the setting tool to rotate the sleeve nut,
causing the sleeve nut to nove dowward relative to the bow sleeve to
energi ze the seal and cal8i nd'tsf@adow Se8t ins|the ebedy rotdeupseall belingi ve
to the slips and tharipddyd dbn ské ddwt;slips. 5. The energency '
apparatus according to claim 1 wherein the casing has been cut of f
such that an upper edge of the casing is spaced bel ow the internal |anding
15 shoul der, and whefBi RREKREi3irg\eing tcarrieddapoved tbel seate havimgn a

lower end of the casi ripweangaid ainl éfgagiat 6d8A @het RRa02%MW an upper

5 end engaged by a lower end of the sleeve nut; and

the sleeve nut having an internal slot for

receiving the setting tool to rotate the Sleeve nut,

causing the sleeve nut to move downward relative to the

bowl sleeve to energize the seal and causing the bowl

10 sleeve to move upward relative to the slips and the
body to set the slips.

5. The emergency apparatus according to claim 1
wherein the casing has been cut off such that an upper
edge of the casing is spaced below the internal landing

15 shoulder, and wherein the sleeve nut is adapted to
locate between a lower end of the casing hanger and the
upper edge of the casing.

6. A wellhead assembly COﬁbrising in combination:

a wellhead housing having an axial bore and an
20 upward facing internal landing shoulder;

a casing hanger having an external 1landing
shoulder that 1lands on the landing shoulder of the
wellhead housing, and a seal surface extending upward
from the external landing shoulder;

[
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6. A wel | head assenbly conprising in conbination: a-weilhead housing having
an axi al bore and an 20 upward facing internal |anding shoul der; .a [y

casi ng hanger having an external |anding shoulder that |ands on the |andin
shoul der of the well head housing, and a seal surface extending upward from
t he external |anding shoulder; -~ - 13 - a stuck string of casing which has
an upper edge |ocated bel ow the casing hanger; a body having an upper end

rigidly secured to the casing hanger beldwthe internal |anding shoul der of
5 the well head housing and having a | ower end extendi ng around the casing
bel ow t he upper edge Dfstilick Ca8rigy Of StaPindaichaMasethhyupper bedlye bel ow

t he upper edge o{oé;@eﬁ?}él{lﬂleftg%w%@ gbg%%//@ﬁ%m relative to the body; 10

a set of slips carrie relative to the bow

between an outer position and an inner position-in grippingengagement with

theI casing; a seal Blae[ &l _l}y%";iga; bﬁdmgpg&- sqal 'g-mg%@gpi Qééuféd}f w?{m; 15

a sleeve nut rotata arrie t od ove t.he .upper_.edde, Q e oE

casi ng, the sl ee?/%smﬁ/ ﬁ39?ﬁ5 é’r?xifaﬁt g:rhr?a-lyns':l%.of‘a‘elf olranlgég‘gi i odﬂ;%egegé%l.'ng .

tool |owered thtkegiel hreadshaysinmgend tavinicate 1owes| end cextending )

energi zi ng nmeansapstntit@ak Baditiatedbwothé Ribper edge of the casing; '
a slipé bowi carried by the body below the upper

edge of the casing for axial movement ‘relative to the

body ; : - S o W/

10 a set of - slips carried on the bowl for movement
relative to the bowl between an outer position and an
inner position in gripping.engagement with the casing;

a seal carried by the body for sealing against the

casing;

15 a sleeve nut rotatably carried by”the body above
the upper edge of the casing, the sleeve nut having an
internal slot for receiving a setting tool lowered

JEE—

gh the casing hanger to rotate the sleeve nut;

energizing means actuated by rotation of the

20 . sleeve nut with the setting tool for moving the bowl

upward relative to the s.ips to cause the slips to move

to the inner position, and for deforming the seal
against the casing; and. ' '

_ an annulus'seal member installed between the seal
25 surface of the casing hanger and the Wellhead housing
bore.

A



20~ sleeve nut wWith the setting tool for noving the bow upward relative
tosthe slips to cause the slips to nove to the inner position, and for
deform ng the seal against the casing; and an annul us seal nenber installed
bet ween the seal 25 surface of the casing hanger and the well head housi ng
bore. 1111111 111111 1111211111112112127* C L M S * - 14 - 7. The
wel | head assenbly according to claim6 wherein the energi zi ng neans
conprises: a set of nut threads fornmed on the exterior of the sleeve nut; 5
a bow sleeve carried by the body for axial novenent relative to

t he body, the bow being connected to-tHe& bow sleeve for novenent
therewith; and a set of internal bow sleeve threads on the interior

of the bow sleeve7i.n ehgagelthead a8séhislyiccd@dingt b6 careim Vit ®in
rotati on of the sl e ; r nt of the bow sl eeve
BRY el glgfﬁtfrﬁ‘gea“%“@ﬁggmgm

relative to the sleeve d assenbly according to claim®é
wherein the sleeve nut is carried by the body for axial 15

meverment as wel|l as rotatsevabs Mmerehreadsl sbined on the bBrfyrianbhaleei n
tPe ener gi zi ng neagiegggpﬁéégs: a set of nut threads fornmed on the exterior
of the ' - !

5 a bowl sleeve carried by the body for axial
movement relative to the body, the bowl being connected
to the bowl sleeve for movement therewith; and

a set of internal bowl sleeve threads on the

interior of the bowl sleeve in engagement with the nut

10 threads, whereby rotation of the sleeve nut causes

upward movement of the bowl sleeve relative to the
sleeve nut.

8. The wellhead assembly according to claim 6 wherein
the sleeve nut is carried by the body for axial

15 movement as well as rotational movement relative to the
body, and wherein the energizing means comprises:

"a set of nut threads formed on the exterior of the
N sleeve nut;

. a bowl sleeve carried 'by the body for axial
20 movement relative to the body, the bowl being connected
to the bowl sleeve for movement therewith;

a set of internal bowl sleeve threads on the
interior of the bowl sleeve in engagement with the nut
threads;

* [ L M H *



sleeve nut; a bow sleeve carried by the body for  axial 20 - -,
novenent relative to the body, the bow being connected to the bow sleeveg;-
for nmovenent therewith; a set of internal bow sleeve threads on the

interior of the bow sleeve in engagenent with the nut threads; 1111111
111111 11111 11111 *~ C L M S * - 15 - an internal seat

I n the body, the seal being carried on the seat; and an energi zing ring
carried above the seat, having a |lower end in engagenent with the seal and
an upper 5 end engaged by a |lower end of the sleeve nut, such that

rotation of the sleeve nut causes dowswasd-novenent of the sleeve nut
relative to the seat to cause the energizing ring to deformthe seal

and continued rotatlognoﬁd@g;dgheev%eg@t:ﬁ@u§g§ BQ&@rdtﬂQVQQﬁﬂf ek ﬁﬁ
the bowl sl eeve relatlvg to the %FQ&& to set the slips. 9. Tn a meﬁ ead

assenbly - of the ApéedndniHie Aad housi ng haV|ng an axi al bore and
an upward facing internal Iandlng shoul der, an inproved energency apparatus -

for supporting a stuck,st s{ 5 S e t
provi de an upper edgHﬁﬁg é&??ﬁggfﬁ€e gg?vggg%%ea a?ﬁgg gg Qeg#ﬁrﬁépﬁgg

conbi nat i on: a exy &gk in nayagenent ‘é‘)&ber% al fny an upper

end engaged by a lower end of the sleeve nut, such that
rotation of the sleeve nut causes downward movement of
the sleeve nut relative to the seat to cause the
energizing ring to deform the seal, and continued u
rotation of the sleeve nut causes upward movement of

10 the bowl sleeve relative to the body to set the slips.

‘9. In a wellhead assembly of the type having a
‘'wellhead housing having an axial bore 'and an upward
facing internal landing shoulder, an improved emergency
apparatus for supporting a stuck string of casing which
15 has been cut off to provide an upper edge below the
internal landing shoulder, comprising in combination:

a casing hanger having an external 1landing
shoulder adapted to land on the internal landing
shoulder of the wellhead housing, the casing hanger e

20 having a seal surface extending upward from the A4
external landing shoulder; '

a body having an upper end rigidly secured to the

lower end of the casing hanger and having a lower end

adapted to extend around the casing below the upper

25 edge of the casing, the body having a plurality of
elongated axial apertures; -

a bowl sleeve carried by the body on the exterior
of the body for axial movement relative to the body;

A R
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sheul der -adapted’' to 'land on the internal [|anding shoulder of the

welt head housi ng,
extending upward

t he casi ng hanger 20 having a seal surface

from the external |anding shoul der; a body having an

upper end rigidly secured to the | ower end of the casing hanger and having
a lower end adapted to extend around the casing bel ow the upper 25
of the casing, the body having a plurality of el ongated axi al

bow sleeve carried by the body on the exterior of the body for axial

novement rel ati ve
of inward extendin

to the body; * C L M S * - 16 - a plurality
g fingers on the bow 16steeve, each extending through

one of the apertures of the body and having an inner face; a set of

bow sl eeve.thread

connected to the bow s?eb¥erahitndeft enwaydpeextenidingnctingdrey ehe theper

edge of the casing

relative to the bo en an. quier position _and ap inner position in
%%‘bﬁ& é’fgé%‘?né‘?d% i, maVingl an Henss At | he body

gri ppi ng engagenen
bel ow t he aperture

5
10
15

U
20
. 25

s on the inner faces of 5 the fingers; a slips bow

bowl sedledfves! | BacRar ékEshdihgt hénbaugh f dndrovemnt the

s; a seal assenbly carried on the seat for sealing
a set of bowl sleeve threads on the inner faces of
the fingers;

a slips bowl connected to the bowl sleeve and
adapted to be positioned below the upper edge of the
casing;

a set of slips carried on the bowl for movement
relative to the bowl between an outer position and an
inner position in gripping engagement with the casing;

a seat in the interior of the body below the
apertures;

a seal assembly carried on the seat for sealing
against the casing;

a sleeve nut carried by the body for rotational
and axial movement relative to the body, the sleeve nut
adapted to be.positidned above the upper edge of the
casing, the sleeve nut having a set of external nut
threads that engage the bowl sleeve threads, the sleeve
nut having an internal slot for receiving a setting
tool lowered through the casing hanger, the sleeve nut
having a lower end in engagement with the seal
assembly, such that rotation of the sleeve nut by the
setting tool moves the sleeve nut downward relative to
the seat to energize the seal assembly, and continued

* ¢ L M s
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apertures;
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15 agai nst the casing; a sleeve nut carried by the -body for rotatienal o~
and axi al novenent relative to the body, the sleeve nut adapted to be -
posi ti oned above the upper edge of the casing, the sleeve nut having a set
of ekxternal nut 20 t hreads that engage the bowl sleeve threads, the

sl eeve nut having an internal slot for receiving a setting tool Iomered

t hrough the casing hanger, the sleeve nut_having a | ower end in engagenent
with the seal assenbly, such that rotati bh of the sleeve nut by the 25
setting tool noves the sleeve nut downward relative to the seat to energize
t he seal assenbly, and continued - 17 - rotation of the sleeve nut noves
the sleeve bow upilrakion &fi §bet sleaee padly naves: Fheagleeyacbet} prwardmove
to the inner pOsitféﬂhtxuuiﬁﬁ1th%nmwhy8anaeab BRGDET thé adl 17 WRe hdWie to

seal 5 surface R ha and the bore of the well head
housi ng. -10. 'négeé%£§3%§§§lggﬁa ? according to claim 9 wherein
the seal assenbly conprises: a seal carr|ed.on the seat; and 10 an

energi zing ring carri ecarbyahhe199dsedlavhagbér | @eer Bétvddh Cepbact a@atlh the .
seal and an ugper gg_df cgptagt vvlth he Ieeve n The gency
apparatus according % 8? €9 W e?‘ afr}?e rsegﬁéassenbf’;‘?rgon%?l S

wellhead hou51ng.

10. The emergency' apparatus according to claim 9 {“)
wherein the seal assembly comprises:
a seal carried on the seat; and
"10 - ‘an energLZLng rlng carried by the body, having a
o lower end in contact with the seal and an upper end in
contact with the sleeve nut.
11, The emergency apparatus accordlng to claim 9
wherein the seal assembly comprlses'
15  a seal carried on the seat; and L
_ . W

an energizing ring carried in the body for axial

movement relative to the body, the energizing ring

having a lower end in contact with the seal and an

_ upper end in contact with the sleeve nut; and wherein
20 the emergency apparatus fu:ther comprisesé

a downward facing stop shoulder on the exterior of ‘
the energizing ring; and

w
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15- + a seal ‘carried on the seat; and an energizing ring carried in
t ke body for axial noverment relative to the body, the energizing ring
having a lower end in contact with the seal and an upper end in contact
with the sl eeve nut; and wherein 20 t he emergency apparatus further
conprises: a downward facing stop shoulder on the exterior of the
energizing ring; and 11111111 1121111 111121112111211111 * cL M S *
- 18 - an upward facing stop shoul der im 18he body for engagenent by the
energi zing ring dowward facing stop shoul der after a sel ected anmpunt of

downwar d novenent of tra\easaafal @Qc’ihﬁg srt%batslh‘bﬁlﬁﬁrt he besly beay! ok S
t he anobunt of deforpation qg A net hod_ of, suERprtlng

a struck string of “RERIHY p%?\%&ﬁ ffé%ﬁfgdﬁdgﬁn’g'“a? %"‘l"y'baerdnaﬁﬁ
i nternal | andi ng séhembisr, aotter isi aglectednbiaatt wf duwnwargl aidveneat

casing bel ow the ig¢egRal eh@?@hggn%orln shewselﬁre Oéotéﬁewsbhgeed hQugieng.
pkovi di ng an pper edge; mount a _.slips et of slips, a

seal, and a sBttin Torls Pﬁﬂafh‘é"s?ﬂpﬂs‘egna%gé? seal

securing t he body to a casing hanger; landing the casing hanger on the

internal landing 32, A method of supporting a struck string of casing
to a wellhead housing of a type having an internal
landing shoulder, comprising in combination:

./ cutting off the casing below the internal landing
10 shoulder of the wellhead housing, providing an upper
edge;

mounting to a body a slips bowl, a set of slips,
a seal, and a setting means for setting the slips and
seal;

15 securing the body to a casing hanger;

'landing the casing hanger on the internal landing

shoulder of the wellhead housing, and inserting the

body, slips and seal around the casing, with at least a

portion of the setting means located Between the upper

20 edge of the casing and a lower end of the casing
hanger; then

lowering a'setting tool through the casing hanger
into the body and into engagement with said portion of
the setting means; then

i 25 actuating the setting tool to move the bowl upward
relative to the slips to cause the slips to grip the

AT



shoul der of the wellhead housing, and inserting the body, slips and‘seal 2
around the casing, with at least a portion of the setting neans |ocated “¥
bet ween t he upper 20 edge of the casing and a | ower end of the casing
hanger; then lowering a setting tool through the casing hanger into the
body and into engagenent with said portion of the setting neans; then 25
actuating the setting tool to nove the bowl upward relative to the slips to

cause the slips to grip the - 19. - casing and to energize the seal to
seal against the casing. 13. The nmethog agcordlng to claim12 the setting
tool is actuated by rotation. * C L M S

“casing and to energize the seal tq seal against the

casing.

13. The method according to claim 12 the setting tool

is actuated by rotation.
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