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5 MAY 2004 TUBI NG HEAD CONTROL AND PRESSURE MONI TOR DEVI CE BACKGROUND OF
.THE'INVENTION 1. Cross Reference to Rel ated Applications Bemﬂgﬁﬂ&f23§£ein
clainmed of the filing date under 35 USC 119 and/or 120 and 14 to
United States Provisional Patent Application Serial No. 60/165,507, Sled on
Novenber 15, 1999, entitled "Tubi ng Head Control and Pressure Mbonitor
Device." 2. Field of the Invention: This invention relates in general to
wel | head assenblies and in particular to providing fluid pressure to a
control line through connected passages In a tubing hanger and a well head
housi ng. 3. Description of the Prior Art: In oil and gas wells where the
wel | head is |ocated at surface level, a tubing hanger wll land within a

tubi ng head, The QWEBING NAAGECONIROL ANG PRESSNREUWIRNITOIE DR eRe or nore

strings of tubing through which production fluids wll pass. passage is

typically provided in the BK@K@RWUI*'?HEWQHBW a control line that
sate

may be provided for control of a sub-surface ty Vval ve or ot her

downhol e equi grent CYJ&JBQIBY&LIYC%tH‘g%%at{&gXﬁ%ichﬁﬁlilsd pressure applied to keep the

val ve open, and the pressure ne I'tored to ensure the valve
remains in an openBpuefit isherin daimeddfahefiling dite apdel BS WSCEHII9 a8d/6ON1I0Yng! | ne

passage is for | t.ubd. n anger .and Jjs_.subsfaptial arallel to the
| ongi t udi nal %g‘wc’ﬁ?&e‘{b%ﬂ%ﬁ _°H§'ﬁa Pate APPE??HPP ﬁHi@o-téQéiﬁgéo"?ﬁé@d%‘, this
arrangenment r eRwbdiserils, B9, WAEAE] TRIBIG IEAACEntdl GX PRAGMBERT DRlict e control
tubi ng. The passage woul d extend conpl etely through the hanger, and |ines

woul d connect to the bottomand to the top. The top line has to be coiled
and passed oOub,  Rield of the Invention:

This invention relates in general to weilhead assemblies and in particular to

providing fluid pressure to a control line through connected passages in a tubing hanger
and a wellhead housing.

3. Description of the Prior Art:

In ol and gas wells where the wellhead is located at surface level, a tabing hanger
will land within a tubing head. The tubing hanger is located at the upper end of one or
more strings of tubing through which production fluids will pass. A passage is typically
provided in the tubing hanger fo accommodate 4 control line that may be provided for
control of 2 sub-sutface safety valve or other downhole equipment. The valve must have
fluid pressure applied to keep the valve open, and the pressure needs to be monitored to
ensure the valve remains in an open position,

In related art applications, a control line passage is formed in a tubing hanger and
isgubstantially parallel to the longitudinal axis of the tubing hanger. For small bore tubing

- heads, this arrangement results in an undesirable sharp right angle bend of the control
tubing. The passage would extend completely through the hanger, and lines would
connect to the bottom and to the top. The top line has to be coiled and passed out
through a port in the wellhead.



'throlugh'a port in the wellhead. 1 5 MAY 2004 SUMVARY OF TIE | NVENTI ON A

.devi'ce is provided for controlling and nonitoring the fluid pr
downhol e equi prent. A tubing hanger is provided with an int eri@?\%g?ﬁ)cal

passage. A hydraulic lime connects to the |lower end of the vertical
passage and runs downhol e. The vertical passage conmunicates with a

| at eral passage through the outer wall of the hanger. A lateral passage

t hrough the well head housing is generally aligned with the | ateral passage
of the hanger when the hanger is installed in the well head housing. A
pressure shaft is installed in the wellhead passage and has a passage

t her et hrough. A seal nenber SHMMARSONSTHE ANVENATON s i nserted bet ween
spherical receptacles |ocated on the inner end of the pressure shaft
passage and on the outer end of the | ateral passage of the hanger. The seal

menber has an i%&émlisop?gﬁe?@g&cbmdlmaadﬁabﬁfoﬁﬂ%iﬂamﬁielp&?@ﬂwetmm menber

is allowed to rotate to sealingly connect the Tateral passages, though
sone ni sal i gemipmentfA whiss hangerispropdedydtfens intermgl yertical pasgangeAdydranlisdine pr essur e

nmoni toring deyi I ' a .at.tached to the
outer end ofgqnhg&spt%hseg%‘rﬁ%éé‘ﬁ%‘ft é’é\{eg%glﬁ#%eﬁgg@ﬁ%%o hghes%a pﬁ%gggge.

BRI EF DESCRI ¢bhtrfabstidabes wikh Diafndl j@saghthrough dlie dubert walkesf the hargee dAtigtehab
characteristic of the . ipvention are set forth in t a nded cl ai ns. The
i nvention it RAsF4Ee Hsgkahdpe wellh @%‘%W@V@FMWH?@W?P , g??#tﬁﬁer

obj ects and gAyaIRASKe Habedr adhstallall ld thdREheMNMARE 'S pRArdiYaft BiRRASFE tO the

followng detailed description of an illustrative enbodi ment when read in
conj uncti on inithewellhead presesnand bps anpsueethpisthsougtinA meal membsrdaying sphedeab  quart er

sectional Vi g ol inGent¥8lbbfRBH sl dal ot 16cRled BN P HhfRF SHS 6t tho prossure
shaft passage and on the outer end of the lateral passage of the hanger. The seal member
has an internal passage having a flared inner end. The seal member is allowed ta rotate
to gealingly connect the lateral passages, though some misalignment of the lateral passages
exists. A gage or other pressure monitoring device or a source of hydraulic pressure can
be attached to the outer end of the pressure shaft to communicate with the shaft passage.

BRIEF DESCRIPTION OF THE DRAWINGS

The novel features believed to be characteristic of the invention are set forthin the
appended claims, Theinvention itselfhowever, as well as a preferred mode of use, further
objects and advantages thereof, will best be understood by reference to the following
detailed description of an illustrative embodiment when read in conjunction with the
accompanying drawings, wherein:

Figure 1 is a quarter sectional view of a wellhead having a control and pressure »
monitor device iz accordance with the invention;

Figure 2 is an enlarged sectional view of a portion of the pressure and control
mionitor device of Figute 1; and

Figure 3 ig a view similar to Figure I, but showing the tubing hanger in the
process of being landed in the tubing head. |
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nonitor device in accordance with the invention; Figure 2 is an enl ar ged

.sectional view of a portion of the pressure and control rmni;t/ao (?éhﬁg of
Figure 1; and Figure 3 is a viewsimlar to Figure 1, but sho Mf‘

tubi ng hanger in the process of being |anded in the tubing head. 2 5 MAY
2004 DETAI LED DESCRI PTI ON OF THE | NVENTI ON Referring to Figure 1, well head
housing or tubing head 11 is a |located at the upper end of a well. Tubing
head 11 has a bore 13. An external flange 15 on tubing head 11 allows
connection to a bonnet or other tubul ar structure | ocated above. Bore 13

has a conical |oad sh hereln In Figure 1, a tubing
hanger 19 is shown Ianmmﬁébpbg S RERJEVENOGR  a downwar d
faci ng shoul der 21 that |ands on | oad shoul der 17. A stri ng of production

tubi ng 23 secures _to tubing hanger 19. Tubing hanger 19 has a bore 25
extendi ng axi al | y RefominsigHigure & Waﬂheatblmuan@mﬂuhhgliead hieis almbaéd @théipper

production tuyhj Bﬁa&éﬂfﬁ’ﬁb@{? aﬁ&? ]!m?e lé)f%\é\ﬁ?"ﬂﬁt UI d Tub| ng hangI r 19

has at | east one axi al I'ng passage
Typi cal | y thaﬂewmdmedamnmmomammnermmhtrm@w;atea%b@o&t%‘F@up gl lel and

of fset to tubing,ha 8 draulic line 29 secures to the | ower

end of passaé’gmgaﬁo '&%ﬁﬂg Sﬁg %‘bwn al ongsi de tubing 23 and connects

to a device that meﬁgm%%%tumghﬂigbﬂED:JJhHWlaH&ﬁ%ﬁB{f;@m i,@ﬁ%eg‘gg i ment,
e

hydraulic |ine 29 |sdnéhown connected to a e sa VaI ve
31 will be | dcloraardfagngshopldergy that lindspmipad shouldse ) B cAating dif pioduetonbel ow

the upper engusiig 4\ecdsh mbv@h\sﬁge% Yo. FuthngHafdt 19 ndba 13rd 250 tchiag anialy "M
through it that registers with the interior of production tubing 23 for the production of
well fluids.

Tubing hanger 19 has at least one axially extending passage 27 that extends
through it. Typically there will be more than one. Each passage 27 extends parallel and
offset to tubing hanger bore 25. A hydraulic line 29 secures to the lower end of passage
27. Line 29 extends down alongside tubing 23 and connects to g device that requires
hydraulic fluid pressure. In this embodiment, hydraulic line 29 is shown connected to a
downhole safety valve 31. Valve 31 will be located in the string of tubing 23 3 selected
distance below the upper end of the well, Valve 31 is typically of a type that WI remain
in an open position a¢ long as hydraulic fluid pressure is supplied through line 29 and will
close when hydraulic fluid pressure is interrupted.

Anupper check valve 33 islocated near the upper end of passage 27 for allowing
hydraulic fluid pressure to be introduced into passage 27, but preventing reverse flow.
Upper check valve 33 is of a conventional type. In the embodiment shown, it has a
plunger 35 that is moveable relative to a seat 37. Clearances exist around the cylindrical
portion of plunger 35 that passes through seat 37. A spring 39 urges a seal portion of
plunger 35 against seat 37 to provent flow of hydraulic fluid from passage 27.

Referving to Figure 3, initially, bydraulic fluid pressure will be supplied to passage
27 through a line 40 and a conventional installation adapter 41 that is secured to threads
at the upper end of passage 27 above check valve 33, Hydraulic fluid flows through
installation adapter 41 and check valve 33 to openvalve 31, This procedure typically will
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Favn i

I n an open position as long as hydraulic fluid pressure is supplied through

line 29 and will close when hydraulic fluid pressure is inte&é#ﬂ%ﬁﬂ An
upper check valve 33 is | ocated near the upper end of passage 004
allowing hydraulic fluid pressure to be introduced into passage 27, but
preventing reverse flow. Upper check valve 33 is of a conventional typo.
“I'n the enbodi nrent shown, it has a plunger 35 that is noveable relative to
a seat 37. Cearances exist around the cylindrical portion of plunger 35
“t hat passes through seat 37. A spring 39 urges a seal portion of plunger
35 against seat 37 to prevent flow of hydraulic fluid from passage 27.
Referring to Figure 3, initially, hydraulic fluid pressure will be supplied

Eﬁ {)a_ssage O@Fé P??b(ﬁ’dh“@gl mhieghﬂllg&hw'mmtﬁﬁg/]@aa}m_nglﬁe} Qﬁ&@%l@%{gﬁ& iﬁ‘ﬁapf( er 41
at is sec er .end of passage abov ec

val ve 33. Iffgﬁaulr %Mfa‘%rﬁ?gﬁ? Ibganrss&?ﬁlf‘g%gmlﬁﬁg‘f“ﬂﬂ king phupqt @refrdblpnd check
val ve 33 t mmgmag@mampm&mrmm%gmcﬁ%w %‘I? 3 .S%MAY 2004 occur
prior to |anding,tubi ng hanger 19 in tubing hea f%lvxmi peq iy °ﬂg as shown
In lgure 1, a B2 A €. 3 Yol I n u
i Fi g 1 g&fmgg@’ﬁﬁg‘%ﬂﬁ@hﬁ?&‘ﬂm ¥8l extens eakuly Wokr pagsapl #0ki ng pl ug

42. Pref er afoltlie exibrdoriof Aing! &40, n 35 downward to open cheek
| U bt 10 TR S %gil[oﬁﬁt%m%mg?l’%@ﬁéﬁ fpassage 43

ext onds + ach G kP ow Byt oo '

. pashige , "{'W@"%@ﬁg‘% 1} ?6onf
T T T b SR Btk ot o
Check val v dlopgimmgh pessigedii; althabpltin pﬁfflﬁﬁ%nd@ki“g?@éden% gg}\é%:sve f?}g does nat
R R DET N PO e s
t ubi ng Bangﬁssagé)t!:’bé@ﬂwal @Eﬁbﬂh_w@%ﬁ%@ﬁ&e @ e ?ea}ll e 15 af:e 91
formed on yhe exteri or ;OF Lubing hanger "HESABGYY oFhbinghamger 19 sbove

- seal with bore 13.
' Referring to Figure 2, a concave recess 51 js formed at the outer end of lateral
pas‘sagc 43. A lateral passage 53 extends through tubing head 11 for aligning and
registoring with latecal passage 43 . Tubing licad 11 and tubing hanger 19 will have an
orientation device (not shown) to assure rotational dlignment of passages 43 and 53 when
landing tubing hanger 19. A seal member 55 is carried it latoral passage 53. Seal member
55 is generally a peanut-shaped metal inember baving a longitudinal axis. Yt bas an jnner
spherical end 552 and an outer spherical end 55b, with outer ead 3
dizmeter than innerend S5ainthe embkbdmtent shown, Also, it pref:rilz::fajaza:;:
located between the two ends 55a, 55b, waist 55¢ being smaller in diameter than either
of the ends. A passape 59 extends longitudinally through seal membec 55, and passage
59 may be flared or have multiple outlets on inner ead 553, The cross-sectional dimension
of the outer end of passage 43 is larger than the cross-sectional dimension of the flared
_ir‘mcr end or multiple outlets of passage 59. Inner end 555 of sesl member 55 engages
concave recess 51 in a metal-to-metal geal sealing engagement. Inner end 55z also
depresses the plunger in check valve 45 cange jt to open, '
. Ashaltorpressure tube 61 exteads from seal mentber 55 outward through lateral

passage 53.- Pressure tube 61 has a concave recess 63 (hat sealingly engages outer end
55b of seal member 55 in a metal-to-metal sealing engagement, A small retajner ring 62
encircling recess 63 seoures seal membet 55 1o pressure tube 61, but allows rotational
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| ateral passage 43 for formng a netal-to-netal seal Wth bore 13.
‘Referring to Figure 2, a concave recess Si is fornmed at the oq% ‘ﬁgﬁogf

| ateral passage 43. A lateral passage 53 extends through tubi @hh 1
for aligning and registering with |lateral passage 4 3 . Tubing head 11 and
tubi ng hanger 19 will have an Oientation device (not shown) to assure
Totational alignment of passages 43 and 53 when |anding tubing hanger 19.
A seal nenber 55 is carried in |lateral passage 53. Seal nenber 55 is
‘general |y a peanut-shaped netal nenber having a longitudinal axis. It bas
an inner spherical end 55a and an outer spherical end 55b, with Quter cad
551> being of smaller dianeter than inner end 55a in the, enbodi nent
shown. Al somovemgt of seadiplopberass gelaiie $o pEBwire tube &1 edPheuvembe 6hdad wo ends

55a, 55b, i > | gma‘h ' ianeter than ejther of the ends. A
passage 59@)??%%%??%%% tgﬁ |na{+e?ys%ﬂ?@ﬁgﬁagggﬁ?adﬁg’%@im&?ra%ﬁa@sage 59
may be fl ar dfeningita¥iguml, kicphical eetl SR EroARds gReSkre BIVE 6D 3 1odI& within a
cross-socti%}géaldi nensj on, ,of the oguter end of passage 43 is lager than the

¢ross-sect i arriondpamddr perass ph, Lonicaleal STctormbs mpialto-piels] sasl | et s of
passage 59. bém@{pfgwfcm5@&@@@%@{]@;&0&@&%%39&&2@%% recess 51 in a

netal -to-netal seal seating engagenent. |Inner e ses the

pl unger | n #ireadk athe puteagdnfipicalpassage $3omnd bests aaiht conivalpeat €3 ¢ eukaibe 61

extends fro 5 hi-Qu | at er al assage, 53.- Pressure
t ube 61 hasmaessggﬂ?\]%a %%‘g'ségg‘?ﬁ%g%‘{“gﬁq%81'9”2’;?@55@'@’%%&38%13@?&1@ 55b of
sea! menber obidr emd af preatuad wbo 6 reAddptes Gitting Ty nBR SOMRHRD b varfbrP SBlyImGRS i ner
Fing 62 engirkcli nﬁhrecess 3 securesﬁ%ga menber 55 to presSure tube 61,
but al | ows FPOHEEiYHLIS 4RI VKSR CLHPHrCe g flyid peesae. nenber 55 relative to

pressure t ube 6 lpuMipghamdiigofitntie: e das, ifhe 29 will be connected to valve 31 as the
- . slring of tubing 23 is lowered into the well. After tublag hanger 19 is made up o the
upper end of ihe string of tubing 23, line 29 is connected to tubing hanger 19 and
hydraulic fluid pressure is preferably introduced in passage 27 as illustrated in Figure 3,
The introduction of hydrautic fluid pressure is through Jine 40 and adapter fitting 41.
Lower check valve 45 preveats the outward flow of hydraulic fluid pressure in line 27,
As tubing hanger 19 nears tubing head 11, it will appear as shown in Figure 3. Scal
member 35 and pressure tube 61 may be located in lateral passage 53 priot to running of
hanger 19 but must be backed off from the fully insested position, or tube 61 and seal
ntembor 55 can be inserted after hanger 19 is landed, After tubing banger 19 has been
landed and locked down by a conveationat locking device (not shown), seal member S5
is Inserted into concave recess 63, and pressure tube 61 is inseried into lateral passage 53. |
Retaine ring 62 will hold seal member 55 with prossure tabe 61 during the insertion.
The operator will have & means to orieat tubing hanger 19 rotationally so that
 lateral passages 43 and 53 ate in general alignment. However, due to tolerances, lateral
passage 43 may be spaced a:délly above or below lateral passage 5 3..In Figure 2, passage
43 is shown spaced slightly above passage 53. As seal member 55 i pressed info
eagageinent with concave recess 51, it will rotate slightly as shown in Figure 2. The
Tongitudinal axis of seal member 55 will thus be skewed relative to the longitudinal axis
of passage 53. Misalignment up fo 1/8 nch is allowed in the preferred embodiment.
As the inner end 55a of seal membey 55 enters concave recess 51, it will depress -
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| ongi tudi nal passage 64 and threads 65 that engage threads |ocated in
lateral passage 53. Referring to Figure 1, a conical seal 67 EW 258‘3
pressure tube 61 and |locates within a conical portion forned. \g ge
53. Conical seal 67 forns a netal-to netal seal between pressure tube 61
and the conical portion of l|ateral passage 53_ A nut 69 engages threads at
the outer end of |ateral passage 53 and bears agai nst conical seal 67 to
cause the sealing engagenent. An adapter fitting 71, which nay be of
various types, is on the outer end of pressure tube 61. Adapter fitting 71
may connect to a variety of hydraulic devices, such as a gage, valve or a

sour ce of ~hy deaplbibger bF dliedic palesds, openiiyidticslgvalv s, MOy By s IRARGE 19,
string of tubing 23 is

Bane 29 will be co eﬁ;tedto al.ve Sé s the

| ower ed i ntopﬁﬁﬁg%\@{l : °Aﬂ“f°érc“¥ﬁ'ﬂ* npgmplly hssonnegted o #raags, PR, yalvher samsper  end
f th i i i ' i N d
of the SringuRfhjdiiiBecdd, Seid@rdl: $sw ABNER Bibot Sl il é}%&}%%ggb]eg an

hydraulic fluid pressure is preferably in I'n pass
i11ustrated ©Ohhps base dehiencdmyiiciently tocfoim r seal fs6mhiyesphericabselingistrfRfeg SSUr € i S

t hrough |ine a bod b check val ve.45 prevents the
outvard flowa mﬁfﬁ% Zﬂl'i c éP ﬁ*%‘}ép@g%élt]}}agb#ﬁﬁtﬁ%e ‘.’“Peﬂg"'fléﬂi*%“%?ger 19

nears tubi ngthBuak the seal at eqinlch! sagpfar Thasopatamumaly moti btz the hydtdilic ATRTbEr 55
and pressure b . | gcated i.n lLateral passage 53 prior to running

of banger 13&%&% grrﬁlé‘fr?#e)%boé@ reglegyfimf’i“bh'r"p%% P‘yg?ﬁr%%ﬁlt pefgsmsetheron, or

tube 61 and bpdrbulicrfeminiens Gia lsteal faesageSAr i@ G3214 BonnbBRIMRier Iobel of clBfaded-

After tubing ha %lgr.“w has tigen | anded and | ocked down by "a conventi onal
| ocki ng devi B?m?’ VILLRENG to 154 mePige bead 11.s j nserted into concave recess

63, and pressure Wiie tielinvétion 55hbRE il ePord 53. . Ret.ai ner
ring 67, will hold seal nenber. 5,5l Wi tlh, pf%sﬁ%?énﬁﬁ’g?%%g@u%aﬁﬁwﬁtéo
insertion. THEsspllesisthedrt thatitjenot yedlimited: butds sueeptibleid naidnenganget 9

rotational | ywhficdtiRpartihdfiéth e LERFIRIndnud 53 are in general alignnent.

nvertiG) .
However, due to tolorances, |ateral passége 43 maybe spaced axially above

or below | ateral passage 53.In Figure 2, passage




I43 ié shown span slightly above passage 53. As seal nenber 55 is pressed

.into - engagenent with concave recess 51, it wll rotate slight wn
in Figure 2. The |ongitudinal axis of seal nmenber 55 will thuéwgﬁa&ed

relative to the longitudinal axis of passage 53. Msalignnent cep to 1/8
inch is allowed in the preferred enbodinent. As the inner end 55a of seal
menber 55 enters concave recess 51, it wll depress 5 5 MAY 2004 the

pl uger of check val ve 45, opening check valve 45. This admts hydraulic
fluid to passage 64. The outer end will normally be connected to a gage,
punp, valve or sonme other hydraulic device. Seal nenber 55 will not open
check valve 45 until pressure tube pg}fRm been tightened sufficiently to
forma seal fromthe spherical sealing surfaces 63, 55b and 55a, 51. After
pressure tube 61 has been tightened, the operator tightens nut 69 to forum

t he seal at gonj 6 oper I npw _change, {,he hydraulic
f1uid pressfjrzﬁi&weﬁeﬁghﬁg,zmﬁyﬁ%r %“%%%§§$§ﬁﬁnﬁ?{‘¥'ﬁ\ﬁ"g’“ﬂh?§§@ dMeh | ine 29
or perform ofutvdir mdmyter landeidin thednst, itierisneyubulhah@itat havigadtas B PRRd=H3. A
bonnet or other type of cl osm(gf nenber wi Il Connect to flange 15 of tubing
head 11. WhiWith g pert ppgautptwall of thamgs tybylapmegbes the drprovementrosprising: shoul d
be apparent to those skilled in the art that it is not so limted, but is
susceptible to various changes wthout departing fromthe scope of the

invention. 6 5 Wﬂ@@bhﬂféiﬁminlfhe pufertubidar et tegeaerbl afigitoesit mighale out er
tubular member Wik At aXk &l thORh& 1utiihe ABGES

a shaft releasably secured in the lateral bore, the shaft havibg a passage
therethrough and a port on an outer end;

a rigid seal member having one end that abuts the port in the shaft and another end
that abuts the port in the ioner tubular member, the seal member having an internal
passage therethrough for communicating fluid between the passage in the shaft
and the lateral passage in the inner tubular member; and wherein
the seal member ends define sealing interfaces with the ports, each of the
interfaces being partiaily spherical to allow some misalighment between the port
of the shaft and the port of the inner tubular member,
2, The wellhead assembly of claim 1, wherein;
- the internal passage of the seal member has a flared inner end.
= 3. The wellhead assembly of claim I, wherein:

the énds of the seal member are convex and the ports are concave,

4, The wellhead assembly of claim 1, wherein:
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t ubul ar nenber | anded in the bore, the inner tubular menber havi ng a

lateral flow passage with a port on an outer wall of the inn I
menber, the inprovenment conprising: a lateral bore fornmed in f%yf‘%ﬁbﬁ“

tubul ar nenber in general alignnent with the |ateral passage in the inner
tubul ar nenber; a shaft releasably secured in the |ateral bore, the shaft
havi ng a passage therethrough and a port on an outer end; a rigid seal
menber havi ng one end that abuts the port in the shaft and another end
that abuts the port in the inner tubular nenber, the seal nmenber having an
internal passage therethrough for communicating fluid between the passage

in the shaft and theéndeatibuhl nabeafethencdogised @ Serticbiili@n aﬁﬁ%@j{?\rﬂui&nd
wherein the seal nenber.ends define sealing interfaces Wltph the ports, each
of the interfacesCoflmtralion vitlyihejaterplpassage ofshe inger sybubwnember. ni sal | gnnent
between the port of the shaft and the port of the inner tubular nenber, 2.
The wel | head assenbly of claiml, wherein: the internal passage of the seal
nmenber has a ¥l ar ethe wallbpadaagemblydf chilve 1, farithen eardprisigenbl y of claim 1,
wherein: the ends of the seal nenber are convex and the ports aré concave.
4, The wel |l head assenbly of claim1l, wherein: 7 5 MAY 2004 the inner

t ubul ar nmenber furaﬂmkmbwpmdamdsmmemwrﬂﬂﬁialpaéshgddrtW%ufaﬂn%n%ﬁr%d ‘
comuni cation with the eI(illalt %ral gfssa%e or the inner tubular nmenber. 5. The
vel | head assenbl y REFUEPSE "3 MOFft (o8 PPerinsition by entast with the sealinvebencat ed i n

the lateral fluid passage of the inner tubular nenber and

6. The welthead assembly of claim 1, wherein:
a cross-soctional dimension of the lateral fluid passage of the inner tubular member
is greater at the sealing interface than a cross-sectional dimension of the inner end
of the internal passage of the seal member.,

7. The wellhead assembly of claim 1, further comprising:
a downhole safety valve suspended below the jnner tubular member and jin
communication with the lateral flow passage in the inner tubular member for

receiving hydraulic pressure throngh the lateral bore in the outer tubular member.

8 A wellhead assembly comprising:
a wellhead housing;

a lateral fluid passage located in the wellhead housing having s port on an innet
end;

a hanger landed in the wellhead housing;

alateral fluid passage located in the hanger and having a port on an exterior of the
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positioned to be noved to an open position by contact with the seal nenber.
.6. The wel | head assenbly of claim1, wherein: a cross-sectiongigg*Pﬁag'on
of the lateral fluid passage of the inner tubular nenber is e t he
sealing interface than a cross-sectional dinension of the inner end of the
i nternal passage of the seal nenber. 7. The well head assenbly of claiml,
further conprising: a downhol e safety val ve suspended bel ow the i nner
tubul ar nenber and in communication with the |ateral flow passage in the

i nner tubular nenber for receiving hydraulic pressure through the | ateral
bore in the outer tubular menber. 8. A wellhead assenbly conprising: a

wel I'head housing; mngafs@dal fluid passage located in the wellhead housing
having a port on an Inner end; a hanger |anded in the well head housing; a
| ateral fluid passage |ocated in the hanger and having a port on an

teri f the 8 : N b&e A%l d
exterior o e @ewn%ge&gﬁ%ag%ﬂeﬂeﬂn@an%a&lreﬂ@m@%GMHba%ﬁt@%Ahpger en

and an outer end, the inner, eing in sealing " engagenent e port
of the hanger, theengagegreniatith theparplthe haugsr, theputon enddeive itsealing edgagéeenpor t  of

e fousingy he el ullERS Bl RSLAGYBR deo e llb AR A IEna SRETIUE ©21 1 N9

the two ends, eac e ends an ach ports I'ng parti
spherical to acconetamisatiagtbe twosads, epvhrefthe trels wekenclt dféhepports eingpartiblie

wel I'head assenbly of . &l Ao BechmilafeSoRe misalignment between the ports.

9, The wellhead assembly of claim 8, wherein:

the internal passage of the seal member has a flared inner end.
10.  The wellhead assembly of claitiy 8, wherein;

the ends of the seal member are convex and the ports are concave.
11. | The wellhead asgembly of claim 8, wherein:

the havger further cuinprises a vertical fluld passage In fluid communication with
the lateral passage of the hanger,

12.  The weilhead assenbly of claim 8, further comprising:

a check valve located in the lateral fluid passage of the hanger and positioned to

be moved to an open position by contact with the seal member.
13.  The wellbead assembly of claim 8, wherein:

a cross-sectional dimension of the lateral fluid passage of the hanger is greater at
the port of the hanger than a cross-sectional dimension of the inner end of the

9



the internal passage of the seal nmenber has a flared inner end. 10. .The
wel | head assenbly of claim$S, wherein: the ends of the seal nqg@ﬁg %b§4
convex and the ports are concave. 11. The wel | head assenbly of™ Y )
wherein: the hanger further conprises a vertical fluid passage hi fluid
communi cation with the |lateral passage of the hanger. 12. The wel | head
assenbly of claimsS, further conprising: a check valve located in the

| ateral fluid passage of the hanger and positioned to be noved to an open
‘position by contact with the seal nmenber. 13. The wel | head assenbly of
claim8, wherein; a cross-sectional dinension of the lateral fluid passage
of the hanger is giaail@hss t he hanger than a cross-sectiona
di mensi on of the innergen 6% ?ﬁ%ﬁgkﬁﬁgkAY 2004 internal passage of the se
d nmenber. 14. The wel |l head assenbly of claim 11, wherein: the lateral fluid

passage of theg mﬂl@%@ﬂm{@@&ﬁh@y%ﬁd trggs‘gvﬁd M thin a tubul ar . nenber
ateral” bor n

rel easably secured in a el | head houses the s e a 1
menber in the well head being |ocated on an i nner end of the tubul ar nenber.

15. The wel | head gg f_ clai , further Conprising; a downhole safety
val ve suspended bgﬁ ow éuiﬁapr?ﬁs&?e gﬁﬁ”i‘?‘f”%ﬁrﬁ@ﬁ*@iﬂi locutedd tvithin tah@bhiat er al

fluid passage in mﬂebdﬂaﬂlgmbljmrécﬁﬁﬁiléf&ﬂ%@tﬂh% iC_bressure through the
|ateral flow passgge in the wellhead housing. gJ [hﬁi‘%q%ge%%%%nbl y
conpri si ng. T 1n the wellhead being located on an inner end of the tubular member.

15, The wellhead assembly of claim 8, further @Mﬁng: |

& downhole safoty valve suspended below the hanger and in comﬁmnication with
the lateral fluid passage in the hanger for receiving hydraulic pressure throﬁgh the
Iateral flow passage in the wellhead housing.

16, A welllicad assembly comprising:

a wellhead housing;

2 lateral fluid passage located in the wellhead housing having 4 port on an inner
end;

——

a hanger landed in the wellhead housing; -

alateral fluid passage located in the hanger and having a port on an extedor ofthe
hanger; |

a vw fluld passage located in the hatger and in fluld conmunication with the
lateral passage of the hanger;

3 check valve located I the Jaterat fluid passage of the hanger and positioned to

10




‘a wel | head housing; a lateral fluid passage |ocated in the well head housing

.baying a port on an inner cod; a hanger |anded in the mellhquwﬂgﬁﬁbag . a
| ateral fluid passage |ocated in the hanger and having a port

exterior of the hanger; a vertical fluid passage |located in the hanger and
In fluid communi cation with the |ateral passage of the hanger; a check

“val ve located hi the lateral fluid passage of the hanger and positioned to
10 5 MAY 2004 - be noved to an open position by contact, with the seal
‘menber; a seal nmenber having apartially-spherical inner end and a
partially-spherical outer end, the inner end being in sealing engagenent
with the port of the hanger, the outer end being in sealing engagenent
with the port of bpﬁ@v%wﬂﬁ@?ﬂﬂmlwéﬁmnm.wmnlz@degqn@@é};ng an internal
passage comuni cating the two ends, each of the ends and each of the ports
being partially Spherical to accommpdate sone m saligment between the

ports; and a dowalseil membérdvingyepaviallgsplRang fel "ﬁmi apger. and in
conmruni cation wth he ver h%‘%lﬂ fl ﬁl(ﬁj[ passagle%ﬁ#ﬂwt e agﬁ%r%ﬁ‘fag?u Pecei vi ng

hydraulic pressufBb{iGeeg e ngoaling, engagstmens adththeporhof the harge] tHhousi ng.
17. The wel | head oaes enbblin®in fhiigerkBeenthChh fi potd'St 015103 gRaSSR0e has a

flared i nner end. . .
member also having an internal passage communicating the two ends, each ofthe

euds and each of the poris being partially spherical to accommodate some
migalignment between the poits; and '

a downhole safety valve suspended below the hanger and in communication with
the vertical fluld passage in the hanger for receiving hydeaulic pressure through the
lateral flow passage in the weflhead housing.

17.  The welthead assembly of claim 16, wherein:
the intetnal passage has a flared inner end,

18.  The wellhoad assetnbly of claim 16, whotein:
the ends of the seal member are convex and the poris are concave,

19.  The wellhead assembly of clalm 16, whercin:

a crogs-sectional dimension of the lateral fluid passage of the hangec is greafer at
the port of the lateral fluid passage than a cross-rectional dimension of the innes
end of the internal passage of the seal motnber,

20.  The wellhead assembly of claim 16, whereln:

the lateral fluid passage of the wellhead housing is located within a tubular
member releagably secured in a fateral bore in the wellhead housing, the seal

11



18. The wel | head assenbly of claim 14, wherein: the*ends of the seal nenber
.are convex and the ports are concave, 19. The wel | head asse im

| 6, wherein: a cross-sectional dinension of the |ateral quigq%QEQFagb%f
the hanger is greater at the port of the lateral fluid passage than it
cross-sectional dinension of the inner end of the Internal passage of the
seal menber. 20. The well head assenbly of claim 16, wherein: the |ateral
fluid passage of the well| head housing is |located within a tubular nenber
rel easably secured in a lateral bore in the wellhead housing, the seat it
5 MAY 2004 - nenber in the wel |l head being | ocated on an inner end of the
tubul ar nenber. 21MemogrdR figavelnead by logpatadonian iper end plhaubplasmeibern an out er
t ubul ar nenber of a wellhead housing and providing a fluid communication
fromthe exterior of the outer tubular nmenber to- below the inner tubular

menber, the mélhotl raghask efdpiding wy isnar dubwdar andmbeeinain dute@viutpde-aaaeer of & he

i nner tubul ar r | el ow the.inner tubul nenber ;
formng a Iatera| throggﬁ% tﬁ@ ng{%?tﬂ?@bﬁ%é#u}%lmeﬁ?m "l%‘iﬁﬁ(’ﬁ@?{hﬁé’“%teral
bore in the omuumw@mmbgiouwemmmmmmbnﬂmmﬁs@@e of the ewer

tubul ar nenber and | anding the inner tubular menber in the outer tubular
menber; inserting a seal nenber, having an inner end that is partially

spherical and an optavidingaridtctahfitw psssae i tha fdodr (GRAG thhibber thh CotniddRatedt €r al |
bore of the outer wbuler. rrenti)%{arand
ow the inner tu metmber;

p—

P

forming a lateral bore in the outer tubular member;

orlenting the lateral bore in the outer tubular member with the lateral flow passage
of the intier tubular member and landing the inner tubutar member fn the outer
tubular member; '

inserﬁng a seal member, having an inner end that is partially spherical and an outer
end that is partially spherical, mto the lateral bore of the outer tubular member and
pushing the seal member so that the inner end is in sealing abutment with a port on

an outer end of the lateral flow passage in the inner tubular member; and

sealing the seal member within the lateral bore of the outer tubular member with the

outer end.

12
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pushing the seal nenber so that the inner end is in sealing abutment with a

port on an outer end of the lateral flow passage in the innerg baba
out er

menber; and sealing the seal nenber within the lateral bore of e

tubul ar nenber with the outer end. 12 TUBI NG HEAD CONTROL AND PRESSURE
MONI TOR DEVI CE ABSTRACT OF THE DI SCLOSURE A tubi ng hanger and wel | head have
features for controlling and nonitoring fluid pressure to downhol e

e connect s THATNEHEAEFEONTHRE AN PR Uk Mol seRERE s "donnnol o.
The vertical passage communicates with a |ateral passage through the outer

wal | ofthe hanger. A | at er apESaRAATEOr THROIRCIGSYRE! head housing is

generally aligned with the lateral passage of the hanger when the hanger
is installed in the well head housing. A pressure shaft is installed in the

wel | head passage a ' - i1iNg
spherical ends is 3&%@?@@@2@%‘3@’%‘2 g? F%Eﬁ? éb%g%%dé@@?%g lgg@{oeaggﬁﬂdt he
i nner end of pteswirplosksmhele sipdgmenp aBisdulingimdgarhas sndnomakvertigatipaofage.nd.

naving o dar el HISIRERITTHS telker BB paRERE priedih pp gafip ¢ S70°
seal i ngly congragital pigageabimahicpesdthgdaernipasarsthishsiothe gieewill (fthchhger.| at er al
Ry adt o prods i Safkeat iupiatdhe Belsy obars seuaotiannt s dts breslanar
to comuni cat @aseipeldF thdWngdrattien HRIVALELIs ifstallbd M the wellhead housing, A preseure

shaft is installed in the wellhead passage and has a passage therethrough. A seal member

having spherical ends is inserted between spherical receptacles located on the inner end

of the pressure shaft passage and on the outer end of the lateral passage of the hanger.

The seal member has an internal passage having g flared inner end. The seal member is

allowed to rotate to secalingly connect the lateral passages if some misalignment of the

lateral passages exists. A gage or other pressure monitoring device or a source of

hydraulic pressure can be attached to the outer end of the pressure shaft to communicate

with the shaft passage.

Figure 1.
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