2257995 CASING SLIPS AND SEAL NEIVBER 1. F] eld of the invention: This
invention relates in general to welfhead assenbl i es, and in particular to

an apparatus for 5 supporting and sealing casing in a well head. 2.
Description of the Prior Art: There are many types of well head?ﬁf%’bﬁﬂs‘? <
When drilling a well, surface casing will be set to a selected de bel ow
t he surface. Oten, a starter 10 head will be attached to this surface
casi ng. The starter head is typically attached by wel ding, threading, or
hydragd i c crinpi ng. Wel ding is time comsdning and may | eak if not done
proper"-lyy The hydraulic cri npi ng oper ati ons require

expensive 15 equi pnent. Slips are used in the prior -art to support pipe

wi thin a housing for many purpcSASINGESLEPS \AND | SERL VWENBER Segnents -

haxi ng a wedge-shaped cross-section with teeth on the interior to grip the
pi pe. Seals of 20 vari ous types are enpl oyed = above t he

sl i ps. -2 - Accardi npiédd o @ davertiowd the invention there is

provi ded a housi ng assenbly for connection to conduit of a well, conprising
i n conbination: a | ower Si havi ng an upper .end and a bore with a | ower
i nternal conical sectlo'lll'l'l §te‘rfg' 86wrﬁﬁr§fp odht rﬂ?'ﬁ‘ﬁﬁér ¥ndweddhapder
housi ng havi ng a | assembhdeand amdaonia vpantizelappeto i Aher spparatusCalfor

5 supporting and sealing casing in a wellhead.
2. Description of the Prior Art:

There are many types of wellhead assemblies. When
drilling a well, surface casing will be set to a
selected depth below the surface. Often, a starter
10 head will be attached to this surface casing. The
starter head is typically attached by welding,
threading, or hydraulic crimping. Welding is time
consuming and may leak if not done properly. The
hydraulic crimping operations require expensive
15 equipment. |

Slips are used in the prior art to support pipe
within a housing for many purposes. Generally, slips
will be segments having a wedge-shaped cross-section

, with teeth on the interior to grip the pipe. Seals of
s |
20 various types are employed above the  slips.

i



section extending upward fromthe |ower end; a netal slip nenber with an
upper external conical section, a | ower external conical section, and a
cylindrical internal portion containing a set of teeth, the slip nenber
bei ng a continuous unbroken annul ar nenber; an annul ar internal seal

| ocated in the cylindrical internal portion of the slip nmenber; the slip
menber being |ocated around the cornduit with the upper external. conical
section above the | ower housing and the |ower external conical section in
mating contact with the |ower internal conical section of the | ower 'S

housi,na; . and .cl ami.pg.th housi he, | ingst
c auegordiie 1 BAY Smbadicte Bt e ivieicRiRtn)S thotied & BalSinetRbmbly T hoot

o uokr YonBERIGEHS it Gt AR, compRSRE inWMGRanGEC" o0 O L1 UPPer
menber f op 16\Réd Bésing having Wl uhpes ¢ha andabore!with BI6WEr irté¥nal féhikiie teeth to

enbed in the conduit] and formng sealing engagenent of the iInternal seal
Wi t hsédtionexiehdihg downavaré fom tikergppérend; ., a retaining ring locates in an
annul ar recess on the exterior of the slip nenber between the upper and

| ower conan uppethousing havihg arlowgr endand dcsore avithaan ypper interdal canicalhe
recess., The up - 3-. hoysing has aa downward faci ng-shoul der that

engasfstionextending upward frommtheslower eBlber downwar d when: t he upper housing is
clanped to t l,ower housi.ng. _The | gwer, housi has ap upward facing
Shoul der metal i Bmber iBEan ubher exifEal ponical eiiR: &lpvi Lravel of

SovEohiEalSERARS. AR tidical Bremiil pPribhr pofialnthg B o6 of dbu RIS T 07° T

member being a continuous unbroken annular member; - , ~/
 an annular internal seal located in the cylindrical internal portion of the slip

the slip member being located around the conduit with the upper external
conical section above the lower housing and fhe loweif exte_rﬁa_l comcal :_section in
mating contact with the IoWer mtemal conical section of the lower housing; and

means for clamping the upper housing to the lower housing, causing the upper
and lower housings to move towards each other without rotation and causing the upper
internal conical sécﬁo:i of the upper housing to slide downward on the upper external
conical section of the slip member for deflecting the slip member radially inward,
forcing the teeth to embed in the conduit, and forming sealing engagement of the
internal seal with the conduit.

In a second embodiment, a retaining ring locates in an annular recess on the
exterior of the slip member between the upper and lower conical sections. The ring

protrudes radially outward from the recess. The upper



accordance with-this invention. 10 Figure 2 is a perspective view
of the slip and seal nmenber utilized with the well head apparatus of Figure
1. Figure 3 is a sectional view of the slip and seal nenber of Figure 2. 15
Figure 4 is a sectional view of a second enbodinment of a well head

apparatus constructed in accordance with 3his invention. -4 - DETAI LED
DESCRI PTI ON OF THE | NVENTI ON The well may have | arge di aneter conduct or
pi pe 11 extendin into the well a short distance. The conduct or

pipe Il is cylindtPRSing hesa doynward yfaeing shoulderngha endagesxthad i nt o
the wel a great erimgpth. pGahi thel Blip alembery|dcidhivasal wheRN@nePRppegnd Of
casing 13 will bengsgdimgSher [ n Ve u d of..the conductor
pipe 11. A lower well ‘Z%q?ﬁorﬁéﬁhnai?;i%a e %%‘E%F egglg%-iﬁ}e 1%he g8ﬁaﬁctor
pipe 11, such astoRS IRIMHED UPYREY Hietnqutharddernbhat nip oontasteds | ange
nenber. It Ras ab¥| &heppdngencstbpping biownwidrdxteadel axigal thye t BLOpgh t he
| ower wel | head honénbér lhert ¥MAQRYt kb, Wi th the axis of the conductor pipe

11. Bore 19 surrounds the casing 15 13, but does not touch it. A
coni cal section 21 extends fromthe upper end 17 downward a sel ected
di st ance. The coni cal section 21 tapers downward,

BRIEF DESCRIPTION OF THE DRAWINGS

\ | Figure 1 shows a wellhead apparatus constructed in
accordance with this invention.

10  Figure 2_ is ' a perspective view of the slip and

seal member utilized with the wellhead apparatus of
Figure 1. ' '

Figure 3 is a sectional view of the slip and seal
- member of Figure 2.

15 Figure 4 is a sectidonal view of a second
embodiment of a wellhead apparatus constructed in
accordance with this invention.



having a |l arger dianeter at its upper end than at its lFower‘extent. 20

An upper well head housing 23 wll connect to the | ower wellhead housing 15.
Upper wel | head housing 23 has a flat |ower end 25 that abuts the upper end
17 of the |ower well head housing 15. Threaded rods 27 extend through hol es
I n the upper well head housing 23. Nuts 25 29 serve as neans along with
rods 27 for clanping the upper well head housing 23 to the | ower well head
housi ng 15. An upper tubular nenber 31 of conventional nature may be
nmounted to the upper wel |l head housing_23 for supporting a smaller di areter

string of ca5|ng_(not 30 shown) . - -5- Upper- wel | head housing 23 hag’ a +
bore 33 extending axially through it. A conical . section 35 extends
upward fromthe | oner BETATIED DESCRIPTION cQF iTHE IFVEMPEOR upward, having a

| arger di aneter |ower end than 5 its upper extent. ' In the enbodinent »

shown, the degree re.cog cal sectl ns 21 and 35 is the
same. A slip menbe'?;’% &g:zﬂ“gshﬁgfv\géﬁg?h il fRaJﬁEq g 23 and
| ower wel | heaextending 1Hnta( the SIqulnemerSh?rtpréﬁﬁusc%\- sealThen t he
a”ﬂg' ar §palcecbaaueearthﬂsﬁpélppprimymmmausl ng alerw éfle?&ﬁﬁdw 13t hSI ip
menber al s s Si t rqyent a men ween e
casing 1§5andgfgéh§ éé %gﬁg J%%eﬁs i%ﬂ% wé?l grefter deﬁ%h

casing 13 is also cylindrical. The upper end of casing

13 will be cut a short distance above the upper end of

the conductor pipe 11. -

" A ‘lower wellhead housing 15 may he secured to the e

10 conductor pipe 11, ‘such as by welding. The lower
wellhead housing 15, is a flange nsmber._ It has a flat
upper end 17. A bore 19 extends axially through the
lower wellhead housing 15, concentric with the axis of
the conductor pipe 11. Bore 19 surrounds the casing

15 13, but does not touch it. A conical section 21
extends from the upper end 17 downward a seleoted
distance. The conical section 21 tapers downward,
having a larger diameter at its upper end than at its
1ower extent.

20 An upper wellhead housing 23 will connect to the
lower wellhead housing 15. Upper wellhead housing 23 ";J
has a flat lower end 25 that abuts the upper end 17 of
the lower wellhead housing 15. Threaded rods 27 extend
through holes in the upper wellhead housing 23. Nuts
25 29 serve as means along with rods 27 for clamping the
upper wellhead housing 23 to the lower wellhead housing
15. An upper tubular member 31 of conventional nature
may be mounted to the upper wellhead housing 23 for »
supporting a smaller diameter string of casing {not
30 shown) . ' B



| ower wel | head housings 23, 15. 15 As shown in Figures 2 and 3,
slip menber 37 has:an exterior upper conical section 39. The upper conical
section 39 tapers upward, having a larger outer dianeter on its |ower end
than on its upper end. The upper conical section 39 has the sane degree of
taper 20 as the upper well head housing conical section 35. The upper
conical section 39 is a snoboth conical surface for contact with the upper
wel | head housi ng coni cal section 35. In the enbodi rent shown, slip nmenber
37 also has a 25 | ower conical section 41 on its exterior. Lower
coni cals section 41 tapers downward, having s 4 arger outer dianeter at its
upper éxtent than at its lower extent. Lower conical section 41 has the
sanme degree of taper as the |l ower well head housing conical section - 6-
21, Lower conical secUprpsr4velihead nbensing) @i diassa bore B83rexbendinig wit h

thte | ower wel | hezg 31831190 ERrougt 3ection Z&onfcfli d%@é&iﬁﬂt %%rrpg't I4¥g an
exterior recess n i ri reces ocat e ween,t he upper
and | ower coni cal s"&(?%l’%nsf%&' %S 'Ifléewerrec§§§eé%43, %niFﬁfamFéP‘.‘ 3\52e
radi al wal |l thickn&npess upwapidshaving atlargern ctiamesder/3owes émd [tham t han
the wal | thickgess iafs hippetPRtefitli C2h €R6! bbodinelt ishowh)elie Cddhraand 10
I ess than the oweroézqyp%q,l °§9EL'QOQ°§; g&niéﬁ Lg)eoceé’ions' 21 and 35 is the

same.

A slip member 37 locates between the upper
\ wellhead housing 23 and lower wellhead housing 15.
10 Slip member 37 provides a seal in the annular space
between the upper wellhead housing 23 and the casing
13. Slip member 37 also grips the casing 13 to prevent
axial movement between the casing 13 and the upper and
lower wellhead housings 23, 15. '

15 As shown in Figures 2 and 3, slip member 37 has an
exterior upper conical section 39. The upper conical
section 39 tapers upward, having a larger outer
diameter on its lower end than on its upper end. The
upper conical section 39 has the same degree of taper

20 as the upper wellhead housing conical section 35. The
upper conical section 39 is a smooth conical surface

S’ for contact with the upper wellhead housing conical
section 35, =

In the embodiment shown, slip member 37 also has a

25 lower conical section 41 on its extericor. Lower
conical section 41 tapers downward, having a larger
outer didmeter at its upper extent than at its lower
extent. Lower conical section 41 has the same degree

of taper as the lower wellhead housing conical section



end. The interior of slip menber 37 is cylindrical. Two sets of teeth 47,

49 are formed in the interior. The upper teeth 47 and the -l ower teeth 49
both conprise 15 circunferential grooves, each groove |located in a plane
perpendicular to the axis of the slip nenber 37. 1In the preferred

enbodi nent, each tooth of the sets of teeth 47, 49 is triangular in shape,
havi ng 45 degree upper and | ower flanks. The root between the flank of 20
one of the teeth 47, 49 and an adj acent one is curved The inner recess 45
separates the upper teeth 47 fronlthﬁ%lomer teeth 49. The slip nenberﬁ?? S
a solid continuous annul ar nenber ere are no vertical splits in s
nmenber 25 37. Slip nenber 37_.is of a steel material, preferably haV|ng a
yi el d strengt®lof abR¥er sEoBdGalopRRtiRN 4 ud% Rnamooth| eanifadibodi nent
shown, outer surifacecfor! asintaeti cwitinl £hel ldi@r( fvellhbadatwusingoyed. =

Quter el astonggife Hetdbn 292t e on the exterior of slip 30 nenber 37.
One of the outer elastonmeric seals 51 is: -7- located near the upper end

of the upper conical section 39, while the ot her el astomeric seal 51 is
| ocat ed near the. Immnidssmtkﬂntduapnﬁséngcanlexte:bctlrnceﬁh 4Si mnldar |y, one

of the inger ghastaueap s&%&é&s815cate$osatedeﬂeeﬁet sguppghaend of the
upper teeth 4 The o { g{ _ §§t0n§r|c seal. 53.1s ated near the
lower conica sec ons The recesses 43, 45
annular. The radial wall thickness of the nidsection
at the recesses 43, 45 is less than the wgll thickness
of the upper conical section 35 at its lower end, and -
10 less than the lower conical section 41 at its upper R
end. ' ' '

The . interior' of slip member 37 is cylindrical.
Two sets of teeth 47, 49 are formgd_in the interior.
The upper teeth 47 and the lower teeth 49 both comprise
15 circumferential grooves, each groove located in a plane
perpendicular to the axis of the slip member 37. 1In
the preferred embodiment, each ' tooth of the sets of
teeth 47, 49 is triangular in shape, having 45:degree
upper and lower flanks. The root'bétween the flank of
20 one of the. teeth 47, 49 and an adjacent one 'is curved
The inner recess 45 separates the upper teeth 47 from

the lower teeth 49. ' ' -

The slip member 37 is a solid continuous annular

member. There are no vertical splits in slip member

25 37. Slip member 37 is of a steel material, preferably

having a yield strength of about 60,000 pounds per

square inch. In the embodiment shown, outer and inner
elastomeric seals 51, 53 (fig. 1) are'employed. Outer -

elastomeric seals 51 locate on the exterior of slip

30 member 37. One of the outer elastomeric seals 51 is



| ower end of the,lowek teeth 49. The outer seals 51 seal against the
coni cal sections 21, 35, while the inner seals 53 seal against the casing

13. 10 “ In operation, the conductor pipe 11 my be installed
in the well. The | ower well head housing 15 will be wel ded to the conductor
pi pe 11. The casing 13 will be lowered into the well and cenented in place
once the well has been drilled to the desired surface 15 casi ng dept h.

The casing 13 will be cut of f to a desired height. The slip nenber 37 wl|
be pl aced around the casing 13 and in the | ower well head housi ng coni cal

sectirgn 21. The upper wel | head housing 23 will be placed over the 20
casing 13, slip nmenber 37 and | ower wellhead housing 15. The upper well head
housi ng coni cal sagicaged3redt | thé Aiper dnde o2l the coRlReh] CasEEEdn

section 39. Nuts will . be tightened., This draws t uppet, _well bhead
héusi ng 23 downwa%% "t U&é?ﬂ ﬁ\% ? %ﬂﬁ"ﬁé‘&&’%&s“‘ o ﬁﬁgafgf‘Le& BHBUL
rotation. Ther e thiel | loweronenfini oFfal thei diaverneapinadt secthen| obker
conical section 4kiwilkrips loneerosethieathreeusénistonersal seatsi @3 2fs as

the siTp montbr 3 PaRtadoness, BB GRpes QA" Or Whd e ReBEHVES, * imngy o

The upper wel | heacdther: ginnexsekestoperic seak G3wikarkpqated: ingan cthee

slip menber 37. 1ower end of the lower teeth 49. The outer seals 51
seal against the conical sections 21, 35, while the
inner seals 53 seal against the casing 13.

Nyt 10 In operation, the conductor pipe 11 may be
installed in the well. The lower wellhead housing 15
will be welded to the conductor pipe 11. The casing 13
will be lowered into the well and cemented in place
once the well has been drilled to the desired surface
15 casing depth.

The casing 13 will be cut off to a desired height.

The slip member 37 will be placed around the casing 13

and in the lqﬁer wellhead housing conical section 21.

The upper wellhead housing 23 will be placed over the

20 casing 13, slip member 37 and lower wellhead housing

15. The upper wellhead housing conical section 35 will
contact the slip member upper conical section 39.

ﬁuts 29 will be tightened. This draws the upper

wellhead housing 23 downward toward the lower wellhead

25 housing 15, without rotation. There will be some
initial sliding engagement of the lower conical section

41 with the lower wellhead housing conical section 21

as the upper wellhead housing 23 pushes downward on the

slip member 37. Once the slip member 37 wedges against

30 the lower wellhead houéing 15, The upper wellhead

o
ey



The downward novenent of the wupper wellhead housitng ,23 causes
sliding engagenent of the upper 5 wel | head housi ng coni cal, section 35
agai nst the slip nmenber upper conical section 39. The wedgi ng action
wi || cause radial deflection of the slip nmenber 37. The upper coni cal
section 39 wll nove radially inward, causing the upper teeth 47 to enbed
into the casing 13. 10 The | ower conical section 41 wll al so nove
radially inhward, causing the teeth 49 to enbed in the casing 13. The
m dsection recesses 43, 45 facilitate in this radial inward -
defl ection. The deflection is né¢t 3er1‘ough to permanently deformthe sl&p
menber 37, rather the 15 deflection is within the elastic limts of the
material of the sli menber. 37. The ampunt of deflection-will typically be
about a .060 PABH %@c?éas‘én_r% Br¥fetdowniasd, nadative do pthet isddpt o the set
position for fémbexi3Zi aneter casing 13. 20 Once the nuts 27
have been fully  tightened, elastomeric sealing engagenent will occur
bet ween the upper _outer seal 51 and the upper. wellhead housi ng coni cal
section 35. AddFR® o Wa%eWﬁé‘P",‘an@E eFift GWRReL Nelilheadyi|| seal
agai nst the chowsing3 235causeshmiiding engagasent oifnitke WpPerng Wil |
occur wth thﬁelDM@ﬁdOﬂbﬁéiﬁfaboﬁicﬂﬂab'§€16ﬁ9350W§%1$ﬁL|Pﬁﬂdsqq > Ng

1-the, ['ower i

53 agai not t niengdy wPRdp ' dingiat sadedon, 877 o, Hha wedaing actgomy ( no
casing 13 30 wii} gsrusenragipladefleapionemt ctheaslip hemberatizve to the
upper and | owgheV@ppéreasoricall Beet2én 39 -will move radially inward,
causing the upper teeth 47 to embed into the casing 13. u
10 The lower conical section 41 will also move radially
inward, causing the teeth 49 to é'm'b'ed'_.in the casing 13.
The midsection vrecesses 43, 45 facilitate in this
radial inward deflection. The deflection is not enough
to permanently deform the slip member _37, 'r'ath_er the
15  deflection is within the elastic limits of the material
of the slip member 37. The amount of deflection will
typically be about a .060 inch decrease in diameter
from the initial position to the set positi_on for 20
inch diameter casing 13. - |

20 Once the nuts 27 have been ""tul_l'Y_ _ f;lghténed, |
elastomeric sealing engagement will occur between the
upper outer seal 51 and the upper wellhead housing L
conical section 35. Additionally, the upper inner
elastomeric seal 53 will seal against the casing 13.

25 Although not necessary, similar Seali‘ng will occur with
the lower outer seal 51 against the lower wellhead
housing conical section 21. -s_im'i_lar' seal':l.ng will occur
with the lower inner seal 53 against the casing 13,
Additionally, the teeth 47, 49 will grip the casing 13

30 to prevent any axial movement of 'Qasihg”l'a' relative to
the upper and lower wellhead housings 23, 15.



-9- In the alternate efrbodi nent of Figure 4, a neans is provided to prevent
the application of :too nuch radial force as the slip nenber 137 is set.
Excessive radial force might cause the casing 113 to collapse. A5 stop
i s provided which will limt the downward travel of slip nmenber 137 during
setting. The stop includes an upward facing shoul der 55 |ocated in bore 119
of |lower wellhead 115. Upwar d facing shoul der 55 i s perpendicular to the
axis of bore 119. Upward facing 10 shoulder 55 is located at the
upper .end of |ower wellhead 115. Upward facing shoulder 55 is fornmed by
machi Meng a counterbore in the bore 119 at the term nation of bore 119. A
simlar downward facing shoulder 57 is frmed in 15 bore 133 of upper
wel | head 123. Downward facing shoulder 57 is |ocated at the | ower end
of ;upper housing 123. The shoul ders 55, 57 define an annul ar cavity when

t he upper well head 123 i Inckhepaltevnate émbadimenlt! ofaFighbe 20 a meansA

mating recess 59 i 150rgRLl, Qad Neo CpraleRt Xne’! dppIRARIbn! Y £66ChchSO
is rectangular in vertlc I Cross_se e;s 159 has a
radial di mension t hZAAL ERESP dRFs éi%? me‘%& gg 5§5|§F?txx§*ﬁfﬁ Vehe
verti cal nldsectlon!@ﬂisllpon@#dnﬁqhtlbauss theecaming 2R3 tppeollapsiecal A
section 139 ang |0\/V%"to§0f:l'sc¥roiﬁabhoﬁhiéﬂ wileinft | EhdEadiwakd’ tiraviel t he
set position, as Shown31QpHﬂ%ﬂB 139e%§§§négsg@Liné¥|£H%e stop includes
an upward facing shoulder 55 located in bore 119 of
lower wellhead 115. Upward facing shoulder 55 is
perpendicular to the axis of bore 119. Upward facing
10 shoulder 55 is located at the upper end of 1lower
wellhead 115. Upward facing shoulder 55 is formed by
machining a counterbore in the bore 119 at the
termination of bore 119.

A similar downward facing shoulder 57 is formed in

15 bore 133 of upper wellhead 123. Downward facing

shoulder 57 is located at the lower end of upper

housing 123. The shoulders 55, 57 define an annular

cavity when the upper wellhead 123 is clamped to the
lower wellhead 115.

20 A mating recess 59 is formed on the exterior of
S " 8lip member 137. Recess 159 is rectangular in vertical
cross section. The recess 159 has a lesser radial
dimension than the shoulders 55, 57. [Recess 59 is
located in the vertical midsection of slip member 137,
25 between the upper conical section 139 and lower conical
section 141. When slip member 137 is in the set
position, as shown in Figure 4, recess 59 will align
with shoulders 55, 57 to define an annular cavity that
is generally rectangular in cross section.



wi th shoul ders 55, 57 to define an annular cavity that i s generally
rectangul ar in cross section. - 10 - Aretaining ring 61 is installed in
recess 59 prior to installing slip nenber 137 in the well heads 115, 123.
Retaining ring 61 is a netal ring that is split so as to allowits
installation. Once installed, 5 it will fit closely within the recess 59.
Retaining ring 61 has a radial wdth that is substantially the sane as the
radi al dinension fromrecess 59 to the outer edges of shoulders 55,

57. As a result, retaining ring 64 will protrude radially outward past
10 the exterior of slip nmenber 137. Retaining ring 61 wll i
substantially fill the cavity defined by the shoulders 55, 57 and the
recess 59. In the repainingnrighg 6heissdomtalledbadi n’eed:e'ss eSai ning ring
%7w ! : | be i @;Hed |iﬂstﬁ£§§ﬁg5319th$5mbershb’@ fiﬁrr%ret 2akP rrgrlrber” .
Wi n e aln I ng Wi
be initi aI I yﬂé g%ii abo %gtfgwiﬂgﬁ}‘agf gg ﬁ ?haﬁl{ﬁgr rg fhégu ﬂer wel | head
123 wil | ’édSQ)\P@r %élépﬂpiﬁﬁnmtﬁﬂ@?ﬂoﬂm t Pnte yirn&ﬂaéledvmwar d

faci ng shoulﬂterwﬁlZQit Wldsely iizhdd zheVeecess' 8b2i Niftain@fgbl. The

oper at or bg £ %h l{?ﬁ r I e | owner
wel | head 11 JE)rilgr ?ag ng gt h% nut's Y g.' u%eir‘&\;\%%é’g&&gzgnﬁﬁ Il slide
downwar d on $3Re uﬂﬁer%n?ﬁﬁ#a¥e@t meRsion erPm’l‘&PF? SShete| the
outer edges of shoulders 55, 57. As a result,
retaining ring 61 will protrude radially outward past
10 the exterior of slip member 137. Retaining ring 61
will substantially fill the cavity defined by the e

shoulders 55, 57 and the recess 59.

In the operation of ‘the second embodiment,
retaining ring 61 will be installed in recess 59 of
15 slip member 137. = Slip member 137 will be placed in the
‘lower wellhead 115. The retaining ri’ng 61 will be
initially spaced above the upwerd faeing_ .shou'_lder 55.
The upper wellhead 123 will be p'lac_ed over the slip
member 137. Initially, the downward facing shoulder 57

20 will be spaced above the retaining ring 61.

The operator will begin to clamp the upper
wellhead 123 to the lower wellhead 115 by rotating the -
nuts 129. The upper wellhead 123 will slide downward
on the upper conical section 139. Similarly, the slip
25 member 137 will slide downward in the lower wellhead
115. Eventually the downward facing shoulder 57 will
contact the retaining ring 61 and exert a downward
force. Then, when at the fully set position, the
retaining ring 61 will contact the upwafd facing ~
30 shoulder 55. This contact will stop further downward
travel of the slip member 137. The upper wellhead 123 -



25 menber 137 will slide downward in the |ower well head 115. Eventually

t he downward facing shoulder 57 will contact the retaining ring 61 and
exert a downward force. Then, when at the fully set position, the
retaining ring 61 wll contact the upward facing 30 shoul der 55.

This contact will stop further downward travel of the slip nenber 137. The
upper wel |l head 123 will be tightened to | ower well head 115 at that

point, with the upper and | ower ends of the well heads 115, 123 abutting
each other. The invention has significantqfdvantages. The 5 slip
assen@}y both grips pipe and provides a seal. The well head housi ng
attaches to the casing wthout the need for welding or hydraulic crinping.

The retaining ring"ioiks tgh ?ﬂ&?ﬁn§°tH@"ﬁﬁs?ﬁblkﬁﬁ?tkiﬁtﬁy fhgk BPimte adial
force during settiwiklofthiehapperpandskoiéy erds of the walileadshalspveasion
has been shown in fﬂ@eegghlgghgprns it should be apparent to those
skilled in the art t Is not so limted, but is susceptible to various
changes wi t hout departlng fromthe scope of the invention. -12- W
claim 1. A housing afhenbipvémtiaronhest istgnificentiviadvantages. The

5 slip assembly both grips pipe and provides a seal. The
wellhead housing attaches to the casing without the
need for welding or hydraulic crimping. The retaining
ring avoids collapsing the casing due to too high of a
radial force during setting of the slip assembly.

10 While the invention has been shown in only one of
its forms, it should be apparent to those skilled in
the art that it is not so limited, but is susceptible
to various changes without departing from the scope of
the invention.



wel |, conprising in conbination: a | ower housing having an“upper end and a
bore 5 with a lower internal conical section extending.downward
fromthe upper end; an upper housing having_a |lower end and a bore with an
upper internal conical section extending upward fromthe | ower end; 10

a nmetal slip menber wth an upper ext ﬂmwnm'"ﬂﬂmmu tion, a | ower
external conical section, and a cylindrical ﬂcontaining a
set of teeth, the slip nenber being a continudus®unbrdkerf afnul ar nmenber ;
15 an annul ar i nt ernal _s??l_ located in the cylindrical,.
internal portion of the slip nember; the slip nenber being | ocated ar &ind *
the conduit with treoupper external conical section above the | ower housing
and the | oweP®e®1®8tRAl conical section in 20 mating contact with the

| ower internal conical section of the. |ower housing; and means for clanping
the upper hogsi ng tonddihg ANVemBRYSiERE, comnettibr NG UpsRiu be er
housings to nnxgbtomard each ,ot her ﬁ%gggut?rotatlon and causing the 25

upper i nt er n§F n?%’ﬁ?rjsse qc}r?cﬁmf’ ?)’é housing to slide downward on

the upper external conical section of the slip nmenber, for deflecting
the slip menber a lowe# -houadind |naviigRrah appér Néndhankedl hpdge enbed in
the 5 with a lower internal conical 'section extending

downward from the upper end;

an upper housing havimg-a.lower end and a bore o
with an upper internal conical section extending upward N
from the lower end; B |

10 a metal slip member with an upper external
conical sectioh, a lower external conical section, and
a cylindtical internal portion containing a set of
teeth, the slip member being a continuous unbroken
annular member;

15 an annular internal seal 1located in the
cylindrical internal portion of the slip member:;

the slip member being located around the conduit

with the upper external conical section above the lower

housing and the 1lower external conical section in

20 mating contact with the lower internal conical section
of the lower housing; and

means for clamping the upper housing to the lower

housing, causing the upper and lower housings to move
toward each other without rotation and causing the -

25 upper internal conical section of the upper housing to
slide downward on the upper external conical section of N

the slip menmber, for deflecting the slip member



condui t, and formng sealing engagenment of the internal seal with
the conduit. 2. The housing assenbly according to claim1, further 5
conprising: an external seal located in the external co MHM“BNE‘Y‘I he
slip menber which seals to the internal conical sectionq IRESLIN A
housi ng assenbly for connection to conduit of a 10 wel T, %oﬁprfsing In
conbi nation: a | ower housing having an upper end and a bore with a | ower -

i nternal conical section extending downward fromthe upper end; an upper
housing having a lower end and a bore 15 _w th an upper internal conical
secti-gn extending upward fromthe | ower ent? A netal slip menber with an
upper external conical section, a | ower external conical section, and a
cylindrical internatadlliyonif@dd) NigdgcingCichal tdbth Cid Cleib8acnin tne
teeth, the slip npe 3&' beiqﬂ 2 %ﬁgtinuousl_nnular nenbe% free of any
vertical splits; arcUppEr-‘ext¥hal “RFEIDnePPR A FRAAHSREN e ubbRr
external conical setnternalf sead with tkerigonduiti.ower external el astoneric
seal located in the 25 | ower external conical section of the slip nmenber;

- 14 - an inner el agtongr] c oeali hogatedhin e, hahST 82 AL hON fQLehbie

slip nmenber;
5 comprising:

an external seal located in the external conical
section of the slip member which seals to the internal
conical section of the bore.

3. A housing assembly for connection to conduit of a
10 well, comprising in combination:

a lower housing having an upper end and a bore
with a 1lower internal conical .section extending
downward from the upper end;

an upper housing having a lower end and a bore
15 with an upper internal conical section extending upward
from the lower end;

a metal slip member with an wupper external

conical section, a lower external conical section, and

a cylindrical internal portion containing a set of

20 circumferential teeth, the slip member being a
continuous annular member free of any vertical splits;

an upper external elastomeric seal located in the
upper external conical section of the slip member;

a lower external elastomeric seal located in the
25 lower external conical section of the slip member:;



the slip nmenber being |ocated around the conduit wth tthe upper external
coni cal section above the |lower 5 housing and the | ower external

conical section in mating contact with the |ower inte ni cal section
of the | ower housing; and neans for clanpin per ' to the | ower
housi ng, causing the upper housing to nove dovm‘ MRWM rotation

P ho
onto the | ower housing and causi ng the upper i m‘\“\“\m *section of

the upper housing to slide downward on the upp€k external conical section
of the slip nenber, for deflecting the slip nmenber radially inward,
forcing the teeth to enbed in the 15 conduit, and form ng sealing ™
engagenent of the upper external -ehgstoneric seal with the upper internal
coni cal section of the upper housing, form ng sealing engagenent of the

| ower external elastoneric seal with the |ower .internal conical section of »
the | ower 20 helsinger elrgtomerig seali Agcebed gbmethe ointémnalnner

el astoneri c pegtivhtdf e GUIPUnbmbdr; A housi ng assenbly for connection to
conduit of a well, conprising in conbination: a housing having a bore with
an internal conical 25 section convergi ng downward; a shoulder in the
bore of the housiHae aBlipcnepher keingfleeatedpxound cthe oeenduit 15 - a

metal slip neptRrtha @b @xtetnall tb8icdlEédtion above the lower
5 housing and the lower external conical section in
mating contact with the lower inté:énai conical section

of the lower housing; and C

means for clamping the upper housing to the lower
housing, causing the 'upper housing to move downward
10 without rotation onto the lower housing and causing the
upper internal conical section of the upper housing to
slide downward on the upper external conical section of
the slip member, for deflecting the slip member
radially inward, forcing the teeth to embed in the
15 conduit, and forming sealing engagement of the upper
external elastomeric seal with the upper internal
conical section of the upper housing, fcrining- sealing
engagement of the lower external elastomeric seal with
the 1lower internal conical section of the 1lower
20 housing, and forming sealing engagement of the inner _
elastomeric seal with the conduit. ' ' ~

4. A housing assembly for connection to conduit of a
well, comprising in combination:

a housing having a bore with an iﬁternal conical
25 section converging downward;

a shoulder in the bore of the housihq at the upper
end of the conical section; '



the slip menber having-an external conical section, an internal cylindrical
portion containingsa set of circunferential teeth, and a | ower exter
conical 5 section the slip menber .being a continuous anTﬂn

annular internal seal 1in the internal cylindrical "”’W'm ’”T!!
nmenber; an annul ar recess formed at the upper end of the céni EalL sect 1son
the slip nmenber; 10 a retaining ring located in the recess
and protrudi ng radially outward fromthe conical section of the slip
menber . for engaging the shoulder of the housing;, and neans for forcing
t he shizp nmenber downward in the 15 housing until the retaining ring

| ands on the shoulder, for deflecting the slip nmenber radially inward,
forcing the teeth to enbed in the conduit ,—atd - ormi ng seal i ng engagenent

of .the internal seal with the conduit. 5. . The assenbly according to
claim 4 further rnal

ext ernal coni cal sectlon OQB%% g?i%aﬂn%n%&e ‘Pﬁe"égg‘ég%‘%é‘?ﬁ %t ?rh%it’
conical section of the Bdip Beuber Ry g?"(?xﬁﬁrné&sFﬁglﬁékeﬂ!ﬂﬂﬂ

connection to conduian cinterial oylindrdesn iportgonn caityitdngor set ofC L
M S * - 16 - a | opgbcliRe§aPe {3V NPadth YRR aClgwabdeftBRRE] conical

5 section the slip member being a continuous annular member.

_ an annular internal seal in the internal
cylindrical portion of the slip member;

Yowe an annular recess formed at the upper end of the
ﬁconical section of the slip member:;

10 a retaining ring located in the recess and
protruding radially outward from the conical section of
the slip member for engaging the shoulder of the
housing; and

means for forcing the slip member downward in the

15 housing until the retaining ring lands on the shoulder,

for deflecting the slip member radially inward, forcing

the teeth to embed in the conduit, and forming sealing
engagement of the internal seal with the conduit.

5. The assembly according to claim 4 <further
20 comprising:
an external seal located on the external conical
section of the slip member for engaging the internal
conical section of the bore of the housing.

6. A housing assembly for connection to conduit of a
25 well, comprising in combination:



with a lower internal conical section extending downwdrd f.romthe upper
end; an upward facing annul ar shoulder in the bore at 5 - the, upper end of

t he | ower housi ng; an upper housi ng havi nga-lower—end—and—a bore with an

upper internal conical section extendi ng upward fr : wer end; a
downward facing annul ar shoul der at the Ichm‘l H““Jm@““mft he bore of the
upper housing; a netal slip nenber w t'f v Fy ernal coni cal
section, a |lower external conical section, and a cylindrical internal
portion containing a set of teeth, the slip nenber being a continuous™’
annul ar 15 menber; an annul ar recgss. formed on the exterior of the™8lip
menber between the upper and |ower external conical sections; a E

retaining ring | qc oed in_the anngl a{nrecre‘ss and 20 %ér{ otrgdi ng radially
outward for engad) rtP e BRBEINE BaYing &% WPRST. apq | BodSFRgs; the '~
slip menber widtithg a ochewer ar dnkernake ceeriifal \jsectiion umxtendingr nal

coni cal sectamqﬁhethavxepp&p@a}g' and the |ower external conical
section in 25 mating contact with the | ower internal conical section of

t he | ower housing; and * C L M s * - 17 -
an upward facing annular shoulder in the bore at

5 the upper end of the lower housing;

an upper housing 'hm_ring a lower end and a bore
with an upper internal conical s'ect:Lo'n extending upward
from the lower end:; \)

a downward facing_ anmilai: shoulder at the lower
10 end of the bore of the upper housing:; ’

a metal slip member with a_n' upper external
conical gsection, a lower externa]_. ccnical section, and
a cylindrical internal portion containing a set of
teeth, the slip member being a continuous annular
15 member; '

an annular recess formed on the exte_ri_or of the
slip membe_r between the upper' and lower external
conical sections; '

a retaining ring located in the annular recess and
20 protruding radially outward for engaging the shoulders
of the upper and lower housings;

the slip member being located arcund the conduit

with the uppei' external conical section above the lower

housing and the lower external conical section in

25 mating contact with the lower interna_;l.' cb_nical section
of the lower housing:; and

<f

!
m



means for clanmping the upper housing to the | ower housing, causing t he
upper and | ower heusings to nove toward each other w

causi ng the upper internal conical section of the upper
slide downward on the upper external conical section H l
until the retaining ring is engaged by the shoul der of

and | ands on the shoul der of the |ower housing, for deflectlng t he S|Ip
menber radially inward, forcing the teeth to enbed in 10 the conduit.
The hqusing assenbly according to claim6 further conprising: an annular
i nt erpal seal | ocat ed on the cylindrical internal portion of the
slip menber for 15 seal i ngly engagi ng1t;he conduit. 8 The housi ng
assenbly according to claim6 further conprising: an annul ar i nt er nal
seal | ocat ed on the cylindrical internal portion of the slip nmenber
for 20 seal i ngly engeghsgfenectamping : the BRRer Mewsingckocthe | 1auey

| ocated on the |0\&ﬁfusﬁ.¥x§$”&:’&hs§iﬁal ctab apperoanaf 1bhershbasmgé>etofmve

5 s o D%l ThELA% CREE | BBl 1d1® ahf i) § "G 25
9. A housing assenp or connec |on 0 condul |n9 I n
conbi nati on: quer internal conical section of the upper ho ing

5 slide downward on the upper external conical section of

the slip member until the retaining ring is engaged by

the shoulder of the upper housing and lands on the

shoulder of the lower housing, for deflecting the slip

member radially inward, forcing the teeth to embed in
10 the conduit.

7. The housing assembly according to claim 6 further
comprising:

an annular internal seal located on the
cylindrical internal portion of the slip member for
15 sealingly engaging the conduit.

8. The housing assembly according to claim 6 further
comprising:

an annular internal seal located on the
U cylindrical internal portion of the slip member for
- 20 sealingly engaging the conduit; and

an annular external seal located on the lower
external conical section of the slip member for
sealingly engaging the internal conical section of the
lower housing.

25 9. A housing assembly for connection to conduit of a
. well, comprising in combination: '



a | ower housing having an upper end and a bore with a* |awer internal

coni cal

annul ar shoul der in the bore at 5 t he upper end of the | ower housing; an

sec

tion extending dowward fromthe-upper _end;, an upwar

d facing

annul ar

upper housing having a |ower end and a bore Hmunmr nal coni cal

section extending upward fromthe | ower end;

shoul der

at

the I ower 10 end of the bore of the upper hou5|ng

slip nmenber with an upper external conical section, a | ower exter
coni cal section, and a cylindrical internal portion containing a

teeth, the slip nmenber being a continuous - annular 15 menber ;
annul ar recess forned on the exterior of the slip nenber

and | ower

annul ar recess and 20

eX

ternal conical sections: d8retaining ring located in

a net al
nal
set of,
an <

t he

protruding radially outward for engaging the

shoul ders of the appaweanchéuwsing (hawing san aupper cand| aadawi dsere c seal
I ocated on t@&tﬁY“dﬂﬁiéﬁﬂr'f&ﬂ%&iﬂalpokkh&Ean EQStEBhp EﬁE@ﬁﬁi

seal ingly

ext er nal
5
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15
20
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e B O et ¢ o

an upward.facing annular shoulder in the bore at
the upper end of the lower housing;

an upper housing having a lower end and'a bore
with an upper internal conical section extending upward
from the lower end:

a downward facing annular shoulder at the lower
end of the bore of the upper housing:

a metal slip member with an upper external
conical section, a lower external conical section, and
a cylindrical internal portion containing a set of
teeth, the slip member being a continuous annular
member; '

an annular recess formed on the exterior of the
slip member between the upper and lower external
conical sections; ' '

a retaining ring located in the annular recess and
protruding radially outward for engaging the shoulders
of the upper and lower housings:; -

an internal elastomeric seal located on the
cylindrical internal portion of the llip member for
sealingly engaging the conduit;

i

bet ween t he upper™



external conical section of the slip. nmenber for sealingly engaging the
I nternal conical section of the 'l ower housing; 5 an upper external
el astonmeric seal on the upper external conical section of the slip nenber

for sealingly engaging the internal conical section of the upper housing;
the slip menber being | ocated around the conduit 10 Wi t Hlmmm”m””m
external conical section above the | ower housing and the | ¢ entiagiialt 1l 18
conical section in mating contact with the |lower internal conical section
of the.lower housing; and neans for clanping the upper housing to the | ower
15, Rousing, causing the upper and | ower,dousi ngs to nove toward each

ot her wi thout rotation and causing the upper internal conical section of

t he. upper housing to [ wnward on the er. external coni cal section
o e el i manbor uni | T HBREnel 1R abRRELIE RERT D ons OB %) Res
shoul der of the uppeaTndusiarpisad | gretiom (9% stheul dddpof memberowber
housi ng, for def|sedlitwlyh@ryagingether ihteimdl Yednitand seb@ioehnget BRet et h

to enbed in the Cfgwugthousinq;

5 an upper external elastomeric seal on the upper
external conical section of the slip member for
sealingly engaging the internal conical section of the
upper housing;

the slip member being located around the conduit
10 with the upper external conical section above the lower
housing and the 1lower external conical section in
mating contact with the lower internal conical section

of the lower housing; and

means for clamping the upper housing to the lower
15 housing, causing the upper and lower housings to move
toward each other without rotation and causing the
upper internal conical section of the upper housing to
slide downward on the upper external conical section of
the slip member until the retaining ring is engaged by
20 the shoulder of the upper housing and lands on the
L shoulder of the lower housing, for deflecting the slip
member radially inward, forcing the teeth to embed in
the conduit.



