Thi s } ntion relates to oil and gas well casing hanger apparatus and in
parti ar to a casing hanger assenbly 5 for supporting zl‘xgo% %2 at the
nmudl i né of a subsea well. In the drilling of oil and gas centric
casing strings are hung and cemented in place as the drilling progressgefto
i ncreasing depths. Wen drilling a Yubsea well froma fixed platform: i s
desirable to support the casing 10 weights fromthe nudline with a bl owout
preventer |located at the platform Risers extend fromthe bl owout preventer
to the support |ocation of substantlally the sane size as the casing string
itself. In supporting additional casing within the previously- 15 run
string, a limted annul ar space is available for this support. Furthernore,
t he support nmust be arranged in such a way as to permt flow through the
annul ar space to facilitate cenenting operations. It is known to run the
new casi ng hanger with its 20 string of casing with a dianetrically
conpressible collet around it being urged outwardly. The collet includes
speci al | y- shaped support shoul ders extending outwardly which engage
grooves in the previously-set hanger body The new casing hanger body then
rests on this collet. 25 MUDLINE CASING/E%AWEEMF&LYShear pins are required

to carry thgackekdwip 6f tHre1iidR@esy body at least until it enters the casing
bel ow the BOP and sgnetinmes to pull the collet down until it reaches the

support el evati on. a‘h%ri“é’?%"tiéﬁsrﬂééef He® pbhdnd gasywell,£38438 shoul der to
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'-casing strings are hung and cemented in place as the drilling
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progresses to increasing depths. When drilling a subsea well
from a fixed platform it is desirable to support the casing
10 weights from the mudline with a blowout preventer located at
the platform. Risers extend from the blowout prevenﬁer to the
support location of substantially the same size as the casing
string itself. ._
_ In supporting additional casing within the previously-
15 run string, a limited annular space is available for this .
support. Furthermore, the support must be arranged in such a »
\_ ' way as to permit flow through the annular space to facili;éte ‘E%
cementing opérationé. B - S
It is known to run the new casing haéger with its
20 string of casing with a.diametrically compressible collet -
around it being urged cutwardly. ~The collet includes specially-
shaped support shoulders extending outwardly which engage
: grooves'in the previously-set hangef body. . The new casing
hanger body then rests on this collet.
25 ' Means such as shear pins are required to carry the
collet on the hanger body at least until it enters the casing
below the BOP and sometimes to pull the collet down until it

reaches the support elevation. Other systems use the load



havi ng m ni nrum stress concentrations is desirable. The | oad supporting
segnents which enter the previously-run hanger body should be fully eng )
despite any nmud that nay have 10 previously accurul ated therein. |
Furthernore, the |oad-shoul der between the collet and the new y-run caS|ng
hanget. body Is preferably shaped to provide the nost: desirable stress

di strijbgtion in the hanger body. The col kgt and hanger body shoul d be
renovable in the 15 event that renoval of the casing string is required,
and a fluid flow return path of reasonable size should be provided past the
col l et through tsePrantuskauldenicte. pysh the gptletddesir abter memmscapossible to

avoi d shear nechapbefied Y bndlirkln 18@VE1100SR: PRI emﬁ.-L'ﬁJeeéastﬂgt end up
20 falling down hogﬁgﬂt SUMVARY OF THE | NVENTI ON A casi ng hanger senbly for

supporting a casi®h ring within and froma previously-run hanger
conprises a cylindrical casiellsbagbrosch goesmmbaddépeha, dinaf@dsingalday 25
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fluid flow return path of reasonable size should be provided
past the collet through the annular space.
It 1s also desirable where possible to avoid shear
mechanisms which will leave loose metal particles that end up
20 falling down hole.
SUMMARY OF THE INVENTION
A casing hanger assembly for supporting a casing
_ string within and from a previously-run hanger comprises a
o~ ¢ylindrical casing body surrounded by a diametrically
25 compressible collet. The casing body has a downwardly-facing
load shoulder around a substantial majority of the periphery
and a first reduced diameter portion below the load shoulder.
It also has a second and smaller reduced diameter portion below
the first reduced diameter portion. Within the lower reduced
30 diameter portion there is an intermediate section extending
outwardly and having a downwardly-facing push shoulder. Omn the
hanggr body, a latch engaging means is secured outwardly of the
second reduced diameter portion and at the lower end thereof.
The collet surrounding the éasing body is movable
35 axially between the load shoulder and the latch engaging
means. The collet has.the support segments at the upper end

which are engageable with'the previously-run hanger body.
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The collet al so has outwardly- extendlng | atches at the |ower end of the ,
h are |atchable wth the |atch engaging means wren the coll et
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running the casing string with the latch engaged in the latch
engaging means and. vith the collet at its fully-expanded
condition. The hanger body and collet after progressing
through the BOP enters the casing string wherein the collet is
compressed by engagement between the casing which it is
entering and the outer edge of the collet. - o
The previously-described features are sized such that
when the casing is squeezed along the lower tapered surface to
a diameter of the lower or second :flat, the latch is not yet
released from the latch engagement means but the inwardly-
extending, upwardly-facing shoulder has formed a diameter less
than that of the push shoulder. When the casing is reduced
with the second flat entering the casing, the latch is free of

the engaging means and the casing hanger body pushes the collet

down by means of the shoulder of the intermediate sectionm.
Accordingly, the transfer of collet movement from the latch to
the shoulder is accomplished as the taper between the first and

second flats enters the casing. This avoids excessive rose

petaling effect as the bottom end of the collet is squeezed and’

o

r



. area section where t C

hanger body. Were such a tapered shoulder to be used in-a system which
pushes t he hanger down with the shoul der, the rose petaling effect in
entrance could result in a collet being outmardly of the support | ocagl-

as it engages the pushing 10 surface., As the collet tries to return td e
cylindrical shape, the tapered surface coyl d cause the collet and hanger
body tiogbi nd- and possibly lock up entirel . In prior art systenms where the
collet is being pushed down by its | oad surface, a substantially horizontal
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i's conpresse e fu expan area
where the coll et the lé%shrﬁiéansasreﬁ t he engagenent openings at the support

location are partially blsaekecbhet bsa ehipRIre "EYOuBL aarmgbem f18&q ggough to
cl ear these shoul ders g 4,186 of ..t he auxi l,i ar%/Reég ovvn s oul der of
S5B&19% 8

this invention fPE&Y ‘E"ﬁ idiNe et BAE Bech fanded di anet er
sections so that harggbadalhlasammadfm ubtamethmnhmmsa&s‘sba dug khe

substantially all % J,d)drf Sl LRSS aAg%p{ ghn%lgxld e{;r\* nteld ugtaed and

'subst anti al force I's avallable to eXF,t)xe rough i nteraction
= of the casing weSRtemaFbify Puihest tire Eﬁfoﬂ?‘i”bﬁitﬂ'rféep?@ﬂé#?!edtma#rrent

of the collet |SpQ£K511Q £ Foi A UQUSnt inte WIRILE | fhshile 1aVhidiEEDethPr M has
_alternating part |en sl ot fromthg and bottom Alrgnrrent pi ns
AEie

I ocated 30 on t h&F ahbe SUBBYRF 1 4fe 1h B8R FBAI TSt s to
mai ntain ali gmrersﬁrﬁa‘cet heasc 6hé @blyét ltrieasrteci-eﬁuontuhecﬁa%ymgndmeger body. .
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s\u-pfport | ocat i onQ + %%heldetd gu{’%%Fhe l}g cal111%sl ot" cgﬁy the ma)%? film f 1 ow by
area i s thereby ée_#u GVebliﬂsBavd tmeﬁlitbll}'osm’kguarsnttlow .support surface. Wth
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' rESpECt to the | ag'gah%gction where the collet is compressed and the fully-

' expanded area where the collet is expanded. If the engagement
openings at the support location are partially-blocked, the
collet may not spring out far enough to clear these shoulders.

20 The use of the auxiliary pushdown shoulder of this invention
frees the location between the reduced and expénded.diameter
sections so that a gradual and uniform taper may be used
through substantially all radial difference. Accordingly, an

\_ uninterrupted and substantial force is available to expand the

25 collet through interaction of che casing weight along this
tapered portion.

The preferred embodiment of the collet is oﬁe of a
sinuous form.wherein-the-cylindrical form has alternating part
length slots from the top and bottom. Alignment pins located

30 on the casing hanger body engege the bottom opening slots to
meintain aligmment of the collet with respect to the casing
hanger body. Flow slots may.then be located in the casing
hanger body at the load support location, and alignment with
the upper slots of the maximum flow by area is thereby achieved

35 without losing any load support surface.

With the preferred COllet, alignment pins may be

located diametrically opposite one another since the collet has



5 collet below the tapering portion between the first and second fl ats.
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Figure 3 illustrates the assembly entering the casing;

"Figure 4 illustrates the’ assembly running through the
casing string;

Figure 5 1llustrates the assembly fully landed;
Figure 6 illustrates the preferred sinuous-type
collet; and '

- Figure 7 is a side elevation through a leg thereof.

DESCRIPTION OF THE PREFERRED EMBODIMENT S _

A casing hanger body 10 is intended to support a

g

string of casing 12 from a tubular member such as a previously- -

run hanger 14. The hanger body 10 along with collet 16 forms a
casing hanger sSsembly; Load supporting grooves 18 mste with
the support segments 20 of the collet for supporting the collet
within the earlier landed casing hanger 14. The casing hanger
body 10 is supported on load shoulder 22 of the collet by load

‘shoulder 24 of the hanger body.

As illustrated in Figure 2, a latch engaging mesns_ :
such as cage 25 is screwed onto ‘threads located near the bottom
of the casing hanger ‘body. The collet 16 has latches 26
located at the lower end which engage ‘the cage 25 with the
collet in its expanded condition shown in Figure 2. These
outwardly-extending latches engage with the cage in the

v

%&rrggg?mf L% c%givgth a first dianeter. and an |nwardl y- taper| ng
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5 collet has a second vertical flat 32 of a greater dianeter with a
tapering portion 34 joining the first and second flats. The cylindrical
casing body 10 has a first reduced dianeter portion 36 below the |oad -
shoul der 24. There is a second snaller refuced di aneter 38 bel ow t he T+T1st
reduced 10 dianmeter portion and a tapered portion 40 joining the first and
second 4 educed di aneter portions. Located within the second reduced

di amet™er porti on, expasded jcondition: butnsgi deasribed datersothey whid mgtotn whe dl y

and having a domm&kyﬁﬁgyn&ﬁgsﬁbeaheéﬁﬂegmy The cage. 25 |s secur ed
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casing, it is redétameted pomtien éﬁek%lp"ﬁ'q Lead sheulderi 26 i Thare &8 a\n
- upwardly-facing, samadh&uei(tmdwg dsimdtedcls DE14N thBef1aet | Ridukéd nNoved

inwardly so that e dianete hi s shouyl der ess, than th of the
‘ downwar dl y- f ag'aongal;‘?'f’ﬁﬁﬁﬁeﬂ”rﬁ °'b1‘“%tfe‘5§%’f gp‘FFaﬁ’r Ergo i\?g’b{“gl %ﬁec%&’%t AS%S not
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assuring engagemﬂﬁoﬂﬂh&f' lﬂUShr&thﬁéjQrs fk“secxﬁ‘l@ ﬁé’f&hﬁiﬁileﬁ'ii% ance,
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e
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intermediate section 42 with the collet aligned so that the pin
51 is extending into slot 46. Pin 50 is located directly above-

20 pin 51 and two similar pins are preferably located at two other
diametrically separated locatiomns.

As the collet enters casing 52, the- interaction on
tapered surface 30 diametrically squeezes the collet so that as
flat 28 engages the casing, it is reduced to the diameter

NI 25 1llustrated in Figure 3. An upwardly-facing, imwardly-
extending shoulder 54 on the collet is moved inwardly'so that
the diameter of this shoulder is less than that of the
downwardly-facing shoulder 44 of the casing hanger. Also,
latch 26 has not yet become disengaged from the cage 25.

30 Should the collet rose petal (spread at the top because of
being squeezed near the bottom) and should this happen
sufficiently for the latch to disengage, it can be seen that
shoulder 54 will move inwardly even beyond the position shown
thereby assuring engagement with push shoulder 44. For further

35 assurance, however, the flat 28 is extended upwardly so that in

the latched position, it extends beyond the push shoulder 44.
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”Ebéj%ﬂiiﬁﬂ’giéﬁ @QQ ﬂh@ﬁ Jhohfder 54 so that the hanger body

may move further-down with respect to the collet. There is no
dependency on shear members to release the collet and,
therefore, no shock loading in setting the hanger. . |

Should anything be located in the grooves to
interfere with the expansion of the collet, the gradual and
full-length taper 40 operates to urge the collet outwardly and
into complete engagement. Since this taper extemds the full
length of the difference in diameters, it can be seen that even
though one of the segments should be completely blocked, there
is no possibility of it hanging ‘up on the casing hanger body at
this location.

The collet is designed to spring free of the push
shoulder 44 but should ‘this inadvertently fail to come '
completely loose, the members will deform or shear diagonally

at this location since they are: not designed to carry the heavy-

load. Furthermore, the surfaces could be tapered to assure

 their disengagement. This will not interfere with the pushing

action since very little force is required to push the collet-

down the casing after it is deformed inwardly. Should there be.

a frictional engagement tending to hold the lower end of the



alignnment pin 50 remains in engagenent with slot 46 so that the -
predeterm ned alignnent between the collet 16 and the hanger body 10 i

mai nt ai ned. Flow by stots 56 are m |l ed i R8¢ he hanger body at the 10

. locations of slots 48 of the collet. This facilitates flow by during
cementing of 'the casing string without reducing any of the |oad bearing
surfat’ggbet veen thelles| foy 15ftinghthecneight pliahsily bon}d fueet beithere, flow by
slots 58 are m || ggh3lethe | over portlon of the casing hanger to permt
flow by the cage 15 25. The Ioa uI ders 22 and 24 are tapered at an

angl e fromthe horizontal B¢ ewvaﬁapwsam&? PPRLEiqn shawgetn o

I ?¥\er hst ress in thﬁg\gaSi ﬁﬁth%ﬂeé?ﬁﬁdyhit%ﬁﬁlmihﬁleﬂdxﬁﬁfkdl&aiﬁ; €he [Fakét | Is

off the vertic nd .t so-lncreases the angle at,the pnterna
edge of the sh?ul‘aé1 et?'é ‘é“t%m 6°%jt gswcgﬂ%éﬁ’tpr g‘ﬁ 5ﬁh§ nce™t he push
down of the casi ngppert elisnehmséncﬂo rémingt Oh engagimest i tpuslotsksoder 44,
there is no const n I r d

t he taper 40, as %dutlnghgerb{eb&ose & 39{?&'&?‘ 319%? esgﬂgeér %rbgnlai SlEf]e%?unctlon
- of pushing it dowhenges body 10 is miEée?ﬂquatch 26 has a square or horizontal

| ower edge 59. This preverrt18wrbyeapmr95 Q&amrmatwfzhahﬁnha{r%d%:am cage
25 if the hanger body 10 is raise %)nt ai sj n t he hanger. body the gyage

¢ will abut the J%wkecations o8 %Jd’tFo‘PQ:P he, golg I‘etﬂ‘fﬁ far1liretes; flqvg
conpressed. Aft er dixlRI GeufenOingd bf tthe edihgtsﬁ(inghﬂﬂaaﬁcfreaﬁcﬁgnmyt oengage
the cage 25. The aS| n ther ar ve sar

I‘\EB’I procated for eem%ﬁ?ﬁl r%\‘ ) e{,f ﬁgbﬁtwfe%eﬁlg%a i}‘lrg}eﬁe{?lﬁ ébn -9
- C L M hapger Bod@l_Almtllemonscafémg:mahg@r Sasmrbl;'lerdoat $bpport| ng
a casing string viduNpdidoh @ Mefle (RIS haBdEOEh, pATP 413y efle b NIr i Cal

casi ng. :hanger body having, downwar d y acl ng S der

around a substi@nt?3d PBe Yoad W%‘F&'sp@ 89 c?4 arg fapeged r’édﬁ%e’é‘gﬁ# afﬁ%‘! er
porti on bel ow sai ¢hd Boglifdaesl GF between 20 and-40 degrees. This provides a

lower styess in the casing hanger body because the load

5 dianeter 36 noves into position to back up the collet. The upper é‘)

transfer path 18 off the vertical, and the taper also incresses
the angle at the internal edge of the shoulder, reducing the ~
20 stress concentration. Since the push down of the casing after
release of the latch is done by push shoulder 44, there is mo
constraint on the design of the load support shoulder 24 or on
the taper 40, as would be imposed if either of these performed
the function of pushing it downm. |
~— 25 : Each latch 26 has a square or horizontal lower edge
59; This prevents premature engagement of the latch 26 and
cage 25 1f the hanger body 10 is raised. On raising the hanger
body the cage will abut the lower edge 59 so forcing the collet
16 up until it is compressed. After compreésion of the collet
30 the latch 26 cannot engage the cage 25. The casing may,
therefore, be removed if necessary, or reciprocated for

cementing without the latch inadvertently engaging.



a second and smaller reduced di aneter portion below said first” reduced
di a portion, 10 an internediate section within said second

redug di anet er portion extending outwardly an ' i dl y-facing
push-shoul der, a |l atch engagi ng neans-gsecur ed oadmmwﬂn{"mecond
reduced di aneter portion at the | ower end thereofs ta diapetrically .
conpressi bl e coll et surrounding said casing body. novable axially betwkgh
said | oad sh6WASr and sai d l-atch engagi ng nmeans having, outwardly -~

ext endi ng support segmren : r g&a}%,i | ol let.for mating
and supporting said. ?ol I Iétsc%trig?nrhfgeae a-SL sa dP‘E}u%BFg%tgrg ‘erc,“ia?F :

upwar dl y-facP%ﬁ%o%‘@ﬁoﬂﬁéF%mﬁememsmt s adapted to engage
sai d downwar gl y18adte@! mnghmsdgrbodguﬁmggl y-extending | atches at the

| ower end pof said %5 %ol*ﬂeﬁt I'%}c able wth _said | atch engagi ng neans
in the expsgnded EoTAFRAER BEAIRR 1ped Sheulfien arqund o8 |apbetaRsialsed

condi tion, sapartdon|cft the\perdphkerdyi,r st and vertical flat on its outer
cylindrical surfgc Lth a fi.r di amet er, an avin n 30 _

i nwar dl y-t aper edﬁpgjfﬁg}toge ?eefle%feaf“&%\fr 28F °30€T€°[" ﬁ&g‘{ ﬁ@“g shouldtFsverti cal
flat on its outshPdeecoprdnend:smallex reduged didnermst portion bélowesstd d fir st
vertical flat W gfrst tramgdngiﬁ;&gi.%&pgﬂi- ng said first and second flats,

35 aid collet havi an i nwardly extending u&)_vva.rdl y facing shoul der

at the | ower _end"ér?é’é@@ﬁ’d{] thi tastion ¥iphim said pegend reducedig . -+ C L
M S * the di antisetet poritdod iextending &RSAPIY aAd haviagd | atch, said latch
engagi ng neans, ggvlmg ?Hfh‘fhgm der agld sai d i nwardl y- facing shoul der sized .
'such that as sai & COPLEt SAFETE Pash & F?‘nga%d is diametrically reduced by . .
squeezi ng t he. coélkitchoerngaging means Geduredc betwardly refleaid @ecodd sai d first
flat to the casi pgled Bsaleclf PUESH Be YIB! LGher bl thEledy; S

I nwar dl y-f aci ng _
15 a diametrically compressible collet surrounding said casing
body movable axially between said load shoulder and said latch

engaging means having,

outwardly extending supﬁort segments at an upper location
on said colletffoz"mating and supporting said collet from .” .

20 said tubular member, ' '
an upwardly-facing load shoulder above said support
segments adapted to engage said'downwardly-faciﬁg load
shoulder,
outwardly-extending latches at tlie lower end of safd

25 colletﬂ@tchabié with said latch engaging means in the
expanded condition but not in the diametrically compressed
condition,
sa;d collet having a first and vertical flat on its outer
éylindripal surface- with a first -diameter and having an

30 inwardly-<tapered portion._therebelow, |
said colle; having a_second'vertigal flat on its outside
diameter at a greater diameter and above said first
vertical flat with a tapering portion joining said first
and second flats, |

35 said collet having an inwardly extending upwardly facing
shoulder at the lower end engageable with said push
shoulder;



Ig]

o

shoul der than the dianmeter of said push shoul dWase sai d
iatch fromsaid | atch engagi ng means, and redu said second flat to

‘t'he casing dianeter fully 10 rel eases sai d engagi n y said Q )
| atch i s di sengaged as 'the taper joining sardfr m { ats ent é

the casing and- sai d pushing shoul der therghy eng iCOlsl et to push

the cxol“ et down the casing to the support el evation.
casi ni hanger assenbly as in Gaim1l, said casing hanger body havi ng a

tapered portion j@ehifithetet bef ki cang §§&%@oﬁ£4‘i§€éﬂ ghﬁf"@.t‘\@éh PRL{d Ons
t hroughout substantially the entire differential dianmeter, 3. A_casing

hanger assenbly aeteh apeagipe meFnse spif push ghpulderqand, spid JawaTdIZnl der s
tapered so that tﬂsemglrshaﬁme‘rosm‘eda&;ﬁlgh& \wist fafidneollRki eitledl Hicabpigreen 20

and 40 degrees. 4. er_a i n_any precedipg Claim

having vertical S8 ot s g yI &t¢ "°° nﬂﬁ?ezgf‘ﬁs%s?eﬁﬁglgg ch *88i d casing
hanger body an8 Zﬁspwsiringgttelrrelwrreémtdoelqﬁ satdifirstofdht Soothe icasidge upper -
end of said coll eéiaméé.ﬁt §Ra&c§a'£sﬁ§ﬁ&9dmg@r d2ogyid Hr.euqayspgcqn+ oad

shoul der alignable w't In said | et, said | gnirent pl ns and
slots in the col |sbeuidearafibny the dgmetnn of Hpidpprah shonlder puthdoegoretet are
aligned with the ®mieise isBid NRtbRTI6H s¥dylateh énga@sngw@ebmgaﬁa assenbly as

in Claim4, wherei pi ps re aX| 1 ated, 6. hanger
assembly as in d% aegﬁéb\}\’h%{] FY C#lpl ns£§§% PELnE aa%“% hgq )

I nternmedi ate slectneéaads sald] epgagimg taagks; 7. An apparatus as in Caim
5, wherein ali gnn%terpﬁén%af& Qak%ax:]seﬂi&tngggéﬂ E%aéﬂet Xaélafr C&ﬁﬁ& a3l 1y

s\eaar ated | ocations casin anger —asse 1, vvherel n said
push shoul der is figehtadd BrYBS St%&f@FF nﬂ‘%é‘?%‘r“@n“@f ssid pughing st and

second flats of tdngutddrd ehezvawnezegagels Gakledolll et | et i thotd1eagAgeneEnt Wi th
said latch engagltnlg Just ng t:‘:’9 theA\su%%grtn%leva er. assenbl y as in Claiml,
wher ei n
15 ' 2. A casing hanger assembly as in Claim 1, said
casing hanger body having a tapered portion joining said first
.and second reduced diameter portioms throughout substantially
the entire differential diameter. _
3. A casing hanger assembly as in Claim 1 or Claim 2,
20 having said load shoulders tapered so that the surface forms an
angle with the horizontal-of_between 20 and 40 degrees.
4, A casing hanger assembly as in any preceding Claim,
having vertical slots in said collet,
\_/ aligonment piﬂs secured to said casing hanger body and
25 -passing through sald slot, )
additional slots in the upper end of said collet,
slots in said casing hanger body through said load
shoulder alignable with the slots in said collet,
| said alignment pins and slots in the collet arranged
30 so that the upper slots in the collet are aligned with the
slots in the hanger body. '
5; A casing hanger assembly as in Tlaim 4, wherein
the pins are axially separated.
6. A casing hanger assembly as in Claim 5, wherein
35 said pins are located on said intermediate section of said

casing body.



said collet is formed of a cylindrical section having al ternat‘!- ng part

Ieng-@ . Slots fromthe top and bottom 10 T i0—A-+easing hanger'

ass 'y as in Caim?9,said casing hanger body having a tapered portion
joi &g said first and second reduced di anet er, H"ﬂrl J!Mﬂlmgout
substantially the entire differential_ dianmeter JoEE. W Ag [Meanger L7

assenbly as in daim10 having, 15 -1 al i gnment pins secured tg)
~sai d casing hanger body and passing through at |east one of said slots open

at the bottom slots,in,said casi ng hanger, bedy through said | pad shoul der
alignable with the s‘?'oté‘“i*ﬂ’l’ééf-'a‘scgfl ggﬁﬁ”cﬁ’%‘}‘éebﬁ 1gpmengering, 20

sai d al i gnnmre lxncasedit s|pluraliryt bf dahéeticallysgparatedthwatidms.upper
slots in the collet gre,alj k. l.ots in.the: r.pbody. 12. An
apparatus as in Cai ?ﬁ 1 *%,a%?g’?%%?.%%ﬁgﬁ‘? %?njl’sn. g?'gelﬁﬂ g’ca% gﬁigt a plurality
of di amet ri cald yushpshonider 18 locatadikedow the tapering mgrhtamgef assenbly as

in Caimg2g ekl dddCsidddd Fldts2¥E AhkYecl@RR vHeRUsail?co1¥atCASI Ng hanger
assenbly as in (laim13, wherein said pins are |ocated on said internediate
section of datehesointo, engagemsny with saifd latch,engpghpe@e48%enbly as in Caim
14, havi ng sai d | oad shoul eksing!dngee assenbiyahs t 30 CEallnf ACGhdretas an angl e

with the horizont of  between 20 angd. 40, degrees. 16. . A casi ng hanger
assenbly as slaﬁgd"g}lﬁ?fg, E\’/\We_er e?% %gygisnéf#agugﬁ“?,ﬁaa‘r‘ é?gi s |l ocated bel ow
t he taperi nglpernatdng pertadiength ralotafroncthendop |agdsbasftophe col | et when said

coll et igglatched injg, eRGAHILHE Hanpét nggg,tq_yl 86 G enaaghghieans. 17. A
casi ng hanger assenbly for supg&r%l ng. a casing string wwthin and froma W

tubul ar nents@FiRgoRprses hady hag dFfRezrd RASFHRP HALRES B¥H) fhERA ng. a
downwar dl y- faadi setohdarkdabedi|ddake o pent ians hebughioha| subspartiiably of t he

DerLPNer Y, Sk fhop SR IThSpe | on bej o ol & Toad shoulcer, &

: : 11. A casing hanger assembly as in Claim 10 having,

15 alignment pins secured to said casing hanger body and
passing through at least one of said slots open at the'Bottom,

slots in said casing hanger body throﬁgh said load
shoulder alignable with the slots in said collet which are open
at the top, - ' ' '

20 : said alignment pins and slots in the collet #rranged'
so that the upper slots in the collet are aligned with thé.
slots in the hanger body. |

12. An apparatus as in Claim 1], wherein'alighhent'
-pins are located at a plurality of diametrically éeparated

25 locations. . ' : .

"13.. A casing hanger assembly as in Claim 12, wherein
the pins are axially sepafatea; - ' '

' 14, A casing hanger'aséémbly as in Claim 13;wheféin
- said pins are located on said’ intermediate section of said

30 casing body.: ' .

'15. A casing hanger assembly as in Claim 14, having
said load shoulders tapered so that the surface forms an angle
with the horizontal of between 20 and 40 degrees. o

16. A casing hanger aésemﬁly as in Claim 15, wherein

35 said push shoulder is located below the tapering poftidn of

said first and second flats of the collet when said collet is

latched into engagement with said latch engaging means.

[ 1]
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first_ reduced dianmeter portion,. an internedi ate sectionwthin aai ds d
reduced 10 di anet er portlon ext endi ng outwardl y and h

downwar dl y-f aci ng push shoul der, a | atch engagl jmeﬂl ﬂ outvvardl Y
of said second reduced dianeter portion at-lz-he

di aneg-rically conpressible collet surrounding sal d ca5| ng 15 body rmvabl e

axi al ‘bet ween sai d | oad shoulder and said | atch engagi ng neans havi ng,
out wardl y extendi ng supporl?sschyfasing heness agasably otan pepporningaadcasdhs et
for mating and suamhrgl mnaawhacaiameh tdHRa 6 Medibb s b1 diRgPEr . 20 an

upwar dl y-facing | gad said.s rt_segments adapted to engage
sai d downwardl y- facﬁyﬂ‘g %58 “g" 3?#%&31 %7"%5@ ending | atches at the

| ower end of said col hedomwiabfaiwgthadaahbdlahthmgdgi Bgbstanesal N the 25
expanded condi tg O rret rically conpressed condition, said
collet having a vg‘?{%lliégl flt*::t%1 J.Qf? buter cylindrical surface and havi ng
an inwardl y-tapered p8rfizss Hﬂ’@ﬁé‘l)élimtesamrtéehlbqlmavaﬂglm ishewldety 30

extendi ng, upwardly facu&namaul Sied118F dedfcddWREnéted- sai d
push shoul der; the dianeter of e4';1‘!&,ﬁvert|cal W?Ig%t S aw%gw\ggl&g | at ch

engagi ng means, said b Irinsed cflanntes 2PEEio%nar di y- faC| ng shoul der sized
such hat as said col | & intericiiate aectihnaRitliia S&id dedddd rhdutlely reduced by

Filat to the odSng. i Shelfr FR3klt SxEERARF teardivoend Hpfagag ¢ Vo7
I nwar dl y-faci ng - d@mwardlyCfating\push shoulddr, shoul der than the diameter
Ravch i's di sengaged o5 Phon Cusbpi RESR" sflatahiRg-as W afte Paibed ! cre
the casing and said ptedvcag #I#Uaﬁfe!'“ti‘m at the lower end thereof;
a diametrically compressible collet surrounding said casing
15 body movable axially between said load shoulder and said latch
engaging means having,
cutwardly extending support segments at an upper location
on said collet for mating and supporting said collet from
said tubular mgmber, '

20 . &n upward1y4facing load shoulder above said support
segments adapted to engage said downwardly—facing load
shoulder,

- outwardly-extending .latches at the lower end of said
. collet latchable with said latch engaging means in the
\/ 25 expanded ‘¢ondition but mot in the diametrically compressed
condition, ' '
said collet having a'vertical flat on its outer
cylindrical surface and having an inwardly-tapered
portion therebelow, said collet having an inwardly

30 extending, upwardly facing shoulder at the lower end

engageable with said pusi shoulder; '
the diameter of said vertical flat, said latch, said latch
engaging means, said push shoulder and said inwardly-facing
shoulder sized such.that as said collet entefs a casing and is

35 diametrically reduced by squeezing the collet to the casing

diameter the reduction of said vertical flat to the casing

diameter produces a smaller diameter of said inwardly-faciﬁg



-5 thereby engages said collet to push the collet down the casing to the
supp, el evation. 18. A casing hanger asse , said casing
han ody having a tapered portion joinin Hmﬂ Hﬁ’m ;econd reduced
di an&Ter portions throughout substantially 1 nr ea erenti al
diameter. 19. A casing hanger assenbv?/ as in CI ai m 17, wherer n said col et
is formed of a cylindrical section having al ternati ng part I ength sl ots,‘
fromthe top and bottom 20. A casing hanger asserrbl y as in Caim

18, wherein 1 f d .of I|n havi ng

al ternating par?‘t1 eng e':thl ?iam??%?n"tfhsea op ][C'fltfn?“ f“?fA casi ng hanger
assenbly as ¥ele@hes $r2d dnzeging medrsgnnent p| ns secured to said casing
hanger body m@epﬁss%wglatthawmeé glage&t asOfe QLp@@'bq &L%&ﬁn at the

bottom 20° slots in said casing hanger t™hr ou sai d ‘| oad
shoul der al i {ft4pYeFeireh flat etsrs ths %aaﬁi&gc%ﬁdl é?iWPégﬁ-“ér ghesddarat the top,
said ali ganemerpw&ngaghssbaics cbmémeocpudhethealabmaedoﬁ@ that the upper
slots in the coII aée %f gtpedr‘\_/\n tleva ~slots in the hanger body. 22.
An appar at us8s |?1 ? 1 erern a ﬁrrent pins are |ocated at a
plurality of dianetril8al IAycwparbﬁmrlwambbnss 28 Clatm ddssaig hanger
assenbly as 30,. I ed bel.ow
the inwardl yéa'?é Ha! ghport}li’(’éﬁt{‘%el %v% ggu ﬁgg hTR)I at %fsa?%eﬂggh et when
said coll et and F%&Q!ﬁeﬁe‘l“ﬁf-é %gawneﬂrtmpe hthrapghquat ewbssagtisldy neans. 24.
A casi ng 1thanggr e@@&@n@iﬁfei-gﬁtﬁmppmmuag a casirg string wwthin and froma
t ubul ar menber subst in 23 2o herel n&efore d%i |bed w th reference
to the acconpanyi ng aé ng hanger assembly as in m 1

said collet is formed of a cylindrical section having

alternating part length slots from the top and bottom.
20. A casing hanger assembly as in Claim 18, wherein:
15 said collet is formed of a cylindrical section having -
alternating part length slots from the top and bottom.
21. A casing hanger assembly as in Claim 20 having,
alignment pins secured to said casing hanger body and
passing through at least onme of said slots open at the bottom,
20 ¢ - . slots in said casing hanger body through said load
shoulder alignable with the slots in said collet which are open
at the top, - '
said alignment piné-and'slots in the collet ‘arranged

so that the upper slots in the collet are aligned with the o \

25 slots in the hanger body.

22. An apparatus as in Claim 21 wherein alignment -
pins are located at a Plurality of diametrically separated
locations. = / g _

.23. A eéeing_hanger assembly as in Ciaim 17, wherein
30 said push shoulder is located below the inwardly tapered
portion below sald vertical flat of the collet wﬁen-said collet
is latched into engagement with said latch engaging means.

24. A casing hanger assembly for supporting a ca51qg
strlng w1th1n and from a tubular member substantially as

35 hereinbefore described with reference to the accompanying’
drawings.

wherein \_)
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