SPRING LOAD SEAL ASSEMBLY AND WELL DRILLING EQUIPMENT COMPRISING SAME S FIELD
OF THE DISCLOSURE The disclosures made herein relate generally to equipment, systems and
apparatuses relating to drilling of wells and, more particularly, to rotating control heads, rotating blowout
preventors, and the like. 10BACKGROUND Oil, gas, water, geothermal wells and the like are
typically drilled witt kit RikopRICiedAesHENRRRY ANDSWRS 1YBIRMS IRReRest RNl casing
cemented in a well bore. A drilling head is gi{sohgaignitegngicasing, wellhead or to associated blowout
preventor equipment, for the purposes of sealing the interior of the well bore from the surface and 15
facilitatinngorced circulation of drilling fluid through the well while drilling or diverting drilling fluids away
from the Wwell. Drilling fluids include, but are not limited to, water, steam, drilling muds, air, and other fluids
(i.e., liquids, gases, etc). In the forwam . prow atipw PIREWOSCIRIYuUe, drilling fluid is pumped
downwardly through the bore of the hollow drill string, out the bottom of the hollow drill string and then
upwardly 20 throudgfhthdsahnutes definbetdiy thletelgbmsiritig amqul'r;mimeriagstafnmmd\/eﬂmmgs or well bore,

and subsequreerllgl out tJ}lr LASIHe an'dtlet aboe\l/r%mi}ﬁrwel he% ahnrever rcuIF\ lon, a pump impels
ng and t e wel ng or well bore,

drilling fluid througﬁ a port, gownt & annulus between 1
and then upweettptthsotrghthhdilsore of the hollow drill strlng and out of the well. 25Drilling heads typically
include a stationary body, often referred to as a bowl, which

10 BACKGROUND

Oil, gas, water, geothermal wells and the like are typically drilled with a drill bit

connected to a hollow drill string which is inserted into a well casing cemented in a well bore. A
drilling head is attached to the well casing, wellhead or to associated blowout preventor
equipment, for the purposes of sealing the interior of the well bore from the surface and

15  facilitating forced circulation of drilling fluid through the well while drilling or diverting drilling
fluids away from the well. Drilling fluids include, but are not limited to, water, steam, drilling

muds, air, and other fluids (i.e., liquids, gases, etc).

In the forward circulation drilling technique, drilling fluid is pumped downwardly through

the bore of the hollow drill string, out the bottom of the hollow drill string and then upwardly

20  through the annulus defined by the drill string and the interior of the well casing, or well bore,
and subsequently out through a side outlet above the well head. In reverse circulation, a pump
impels drilling fluid through a port, down the annulus between the drill string and the well
casing, or well bore, and then upwardly through the bore of the hollow drill string and out of the

well.

25 Drilling heads typically include a stationary body, often referred to as a bowl, which
carries a rotatable spindle, which is commonly referred to as a bearing assembly, rotated by a
kelly apparatus or top drive unit. One or more seals or packing elements, often referred to as
stripper packers or stripper rubber assemblies, is carried by the spindle to seal the periphery of the
kelly or the drive tube or sections of the drill pipe, whichever may be passing through the spindle

30  and the stripper rubber assembly, and thus confine or divert the core pressure in the well to

prevent the drilling fluid from escaping between the rotating spindle and the drilling string.
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apparatus or top drive unit. One or more seals or packing elements, often referred to as stripper packers
or stripper rubber assembilies, is carried by the spindle to seal the periphery of the kelly or the drive tube

or sections of the drl A% ReeT MR ReAASSIPGRauaAn e shindle Aaa0sl e sepey rubber

assembly, and thus confine or divert the core pressure in the well to p ' uid from
escaping betiewargheaotatdiyespirtl@andasecannipgsainge drillinghendddhesoeigorres dhillbeever deeper,

or.ir_1to CertaiQ&ﬁ@cﬁ%ﬂ@%ﬂs@%@&%ﬁ%ﬂ@w @%r&%ﬂ?@ﬁﬁ%%%%%ié&ﬂa%@ﬁ&iﬂ@?%@%r%n@ﬂm%ﬁfed at the
drilling head. These rigorous drilling conditions pose increased risks to rig personnel from accidental

scalding, burh¥ SFEBnEamRstIoH S P Utesats iAot Wetdidind Hstedagtrngse PHSFHS U T HUYE ild '§anger of

serious iBjuryuterkigsowvankens, Whenaheaw toelsase: UsathiR CoBBacissesiiRne ke ahamassambly to the
drilling head. Accordingly, such a connection should be made quickly and achieve a fluid fight seal.
Rotation of reAGECHDE Tohihg SOMBORBALSES R HAt GHEM A FAATHS BBt preventor o ofher
type of rotating control device is facilitated through a bearing assembly through which the drill string

rotates relative to the,Blatip DR R Of RS B&ﬂgdﬁéﬂ@bﬁﬁ&%@%ﬁ%ﬁ%ﬁ@,@%@ sealed: Rotating

control heads, rotating blowout preventors and other types of rotating control devices are generally
referred to hé¥&YFHENO8IPHHTiRG heL e R Llrtileds GAritisddhmardinifiEag)&caisosed
between the sifijppRWhibhehassemblzaveihadaaring arsantibhatp bunprovadhadivisligiheannection

betweeq (ghe Igtripﬁ)er rubtﬁg}rg.assergblﬁ and the be%in assembb@ Pressure control és chieved by means
of one ormo eeasfrlﬁﬁseSF?h SPTEe ass%trar‘%?ecsf)%tcr)%ngcfléur?ﬁaElﬁlé 8‘évﬂﬂtgpzraesV§5tr%rt§l§/n ol (E’:rotPWﬁ?essively
engaged aroufichthéngribiistoindg videleasteong dlyipgenrcd bbberaissemiply dothbeswidk thiepirallgtring. A body
of a stripper BRer@ssembly (i al1IpRCLHRRELPRU) ipigally iaper dauniiard and iaclude rubber or
other resilient substrate 0 that the dlown ole pressure pushes up on'the stripper rubber body, pressing
the stripper rbbberghettynabydinsaniey dik Striddigbtaehievieoa hiicktitthe seinbeStripserswhibdr @0 assemblies

often further inclyde; metalinses thalPravids suRRert farbhalis.AY G aftachment seaRsand which

also provide a support structure to minimize deformation of'the rubber cause by down hole pressure

forces aktingtrrdistippraciembigdhalsaying asssipard ctperead e irased rsoesh Hiscteld ssingdapted to
equipment of fhg.dkilling agar tauestablishBdMalntain A PIeSsUR CONNRlBes A/eIRe: thewdrill string (i.e.,
a down hole tubular) It ) _ _
assembly (i.e., a stripper rubber body) typically taper downward and include rubber or other
resilient substrate so that the downhole pressure pushes up on the stripper rubber body, pressing
the stripper rubber body against the drill string to achieve a fluid-tight seal. Stripper rubber
20  assemblies often further include a metal insert that provide support for bolts or other attachment

means and which also provide a support structure to minimize deformation of the rubber cause by

down hole pressure forces acting on the stripper rubber body.

Stripper rubber assemblies are connected or adapted to equipment of the drilling head to

establish and maintain a pressure control seal around the drill string (i.e., adown hole tubular). It

25  will be understood by those skilled in the art that a variety of means are used to attach a stripper
rubber assembly to associated drilling head equipment. Such attachment means include bolting

from the top, bolting from the bottom, screwing the stripper rubber assembly directly onto the
equipment via cooperating threaded portions on the top of the stripper rubber assembly and the

bottom of the equipment, clamps and other approaches.

30 It will be understood that, depending on the particular equipment being used at a drilling

head, a stripper rubber assembly at one well may be connected to equipment specific to that well



25 will be understood by those skilled in the art that a variety of means are used to attach a stripper
rubber assembly to associated drilling head equipment. Such attachment means include bolting from the
top, bolting from the bottom, screwing the stripper rubber assembly directly onto the equipment via
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equipment, clamps and other approaches. 30It will be understood that, depending on the particular

equipment béxiraedtang wellithy Newacarsahppeserbbemas deremilpeatedrie Wehariagpesenhhected to

equ!pment spegific.iathabwel whi '&r?ﬁp@f‘ﬁiﬂ%’r YWeHR-NRREH UBREI- RSP Misaomresteq to different
equipment. For example, at one well the st

ripper rubber assembly may be connected to the bearing

assembly whites St AT didlinmBeathip pBrUBLYFBRESHNSRF #isyr Bl EoRheaes T & ke Barrel or an
accessory of ibigcedling-leash FhusltheosiipRar b1k han@ssesmily saaolunmgeessailyhiteied to 5 being
connected to a particular component of a rotating control head, rotating blowout preventor or the like.
Itis commonoﬁ Eﬂgg'to tighten the bolts or screws of the connection with heavy wrenches and sledge
hammers The practice of using heavy tools to tighten a bolt, for example, can result in over-tightening, to

the point where theIEhirse@Slﬁr%&'}%@ﬁ@eht%aﬁg%ﬁsﬁkeb%ﬁ?BF%%QS_T HFtB%S&BEQJtB}{%ﬂQ'B%%Qg‘g include

stripped heads, where the bolt or screw cannot be removed, or stripped threads, where the bolt or screw
has no grip anenseceanheedenhriisicBothheayanica rd Lielkirb ek e Haisrsebelibfativwaplg-other drilling

stresses can GRUSERGHS WU IR ) WARK fRemasivesHonse.and fall eut: AERNG5mag als downhole,
the result can be catastrophic. The drill bit can be ruined. The entire drillstring may have to tripped out,

and subtantEisgstibne eserrtsiieung inciitfsgiRREIdRIdsit et B Relf BoidHaL B A8 dhe casing
may be damageggid MavRidonerseRab@tor screilinghepdaasesvaliesipaiadicBin neaddadbe

disassembled tQ replace stripper rubber asse btilﬁes or.other parts, lubricate moving elements and
Sorform othel TARUITaridH WAL RAHR TR LA PR eSS Bl B AP RSSBY bolts or
screws maketlitwsey20lodiffiaudtfifl inat irffpassibiete fdibehgahel hesteippenntbbenasgariebJhkom the
drilling head gagembly, 9. ReHos RS QP aRASH ARIARRGS O PAISICRIASERERka portions

15  replaced, including the drill bit. If the well bore has been cased, the casing may be damaged and

have to be repaired.

Drilling head assemblies periodically need to be disassembled to replace stripper rubber
assemblies or other parts, lubricate moving elements and perform other recommended
maintenance. In some circumstances, stripped or over tightened bolts or screws make it very

20  difficult if not impossible to disengage the stripper rubber assembly from the drilling head

assembly to perform recommended maintenance or parts replacement.

One prior art rotating control head configuration that is widely used rotating control heads
in the oil field industry is the subject of US Patent No. 5,662,181 to John R. Williams (i.e., the
Williams ‘181 patent). The Williams ‘181 patent relates to drilling heads and blowout preventors

25  for oil and gas wells and more particularly, to a rotating blowout preventor mounted on the
wellhead or on primary blowout preventors bolted to the wellhead, to pressure-seal the interior of
the well casing and permit forced circulation of drilling fluid through the well during drilling
operations. The rotating blowout preventor of the Williams ‘181 patent includes a housing which
is designed to receive a blowout preventor bearing assembly and a hydraulic cylinder-operated

30  clamp mechanism for removably securing the bearing assembly in the housing and providing



One prior art rotating control head configuration that is widely used rotating control heads in the oil field
industry is the subject of US Patent No. 5,662,181 to John R. Williams (i.e., the Williams '181 patent). The
Williams '181 patent relates to drilling heads and blowout preventors 25 for oil and gas wells and more

particularly, t?e?d&?&@é@&%'%%‘d SHERRLOF EHQHE'&Sng%s@ﬁb ellREad LLAPLRI MR BlRwekiRreventors

bolted to the wellhead, to pressure-seal the interior of the well casing and permit forced circulation of
drilling fluid tiRFevighdtinehednaingags el oparatberl THbinstdting bioswoad prevebhed dhipiehvilliams '181

patent includgs 3 RAWSINGWVRIEH isedesionshi e aRivRIADIAVRNS B£§é’§ﬂ?ﬂ9ﬁep%i5%9 AssemRly and a
hydraulic cylinder-operated 30 clamgﬂgechamsm for removably securing the bearing assembly in the

housing and PYSABIMGFEser 8 cRe S %@@aﬁﬁwr@ﬁ@%ﬁﬁﬁ%@éﬁﬁ@eaqsgéfrﬁﬂiy%ﬁra}ga@ﬁipper rubber
assembligs paevigied tedadaeaidnghasseiml v Accanyentianakehilling Eivgds dnsemres e astpobed"

through the blowout preventor bearing assembly, including the two base stripper rubpber assemblies
rotatably moBHEAH T HBBIOED e o BEANR ALSS £ CRAE M R S cevice is
designed sudhtthéat chylledssvater dndidirariifrdozubnayting cipaddiedithreughuactoplpressdieaseal packing

box in the blO\{\e'l(c)lk't Preventor | %aStcljB Iasssembly and lubricant is introduced into the top pressure seal
packing box for lubrica |ngntop and bottomi pressure seals, as well as stacked radial and thrust bearings.
Primary features of the rotating blowout preventor of the Williams '181 patent include the 10 circulation of

chilled water and/orpantifregz6./0i0 408 IR R HAGH DR RRLANAHISING ARy dEaplicallyiapgraled clamp to
secure the blowout preventor bearing assembly in the stationary housing, to both cool the pressure seals

and proVitie S8€BEI98 e Sk d MtafiRY LtriBPEFTb P dhsdhbiied Adekintehtd Behiig&gsembly
components, HeEREVElypdie claamip canrdeculitisstafpeilitater trpithassemblyiand digassgmbly of the
rotating blowout preventor. Another rimar%/ %Sf ature is mounting of the dual striP er ruhber assemblies
in the blowoll Brétaitd %?ﬁhé‘%%fgé?ﬂﬁff 81 L RIS HETEIRE L ef&%?ﬁ?&t%’?&ﬂ%ﬁé&’g%%ﬁ °bf the stripper
rubber assenakdeashties thel kediyndbdiilingsting ycoringchking peaidy W dpepatiobsutBiiédoother

important feature is lubrication of the respecti se%Ihs and bearjngs and offsetting well pressure on key
ahatt presser TS B e e A B S rewsne
20seal packimeptioxis mo@itjer s dicadetatingrsiowbsr prsvehtos im dot bioapidepwithnthe hastlizans '181

patent includg.g RIOWEHHHRAYEHBL QR ARSR D REFIAGHRD ANOUS L RSk R ied fousing, a

hydraulically-operated clamp mechanism mounted on the fixed housing and engaging the bearing

assembly in Mi&ERE @ BHBaPETRIIWREH O g s avRlbpregrP PR ST AN R ROE AR s W?

is lubrication of the respective seals and bearings and offsetting well pressure on key shaft
pressure seals by introducing the lubricant under pressure into the bearing assembly top pressure

20  seal packing box.

Objects of a rotating blowout preventor in accordance with the Williams ‘181 patent

include a blowout preventor bearing assembly seated on a housing gasket in a fixed housing, a
hydraulically-operated clamp mechanism mounted on the fixed housing and engaging the bearing
assembly in mounted configuration, which housing is attached to the well casing, wellhead or

25  primary blowout preventor, a vertical inner barrel rotatably mounted in the bearing assembly and
receiving a pair of pressure-sealing stripper rubber assemblies and cooling fluid and lubricating

inlet ports communicating with top pressure seals for circulating chilled water and/or antifreeze
through the top seals and forcing lubricant into stacked shaft bearings and seals to exert internal

pressure on the seals and especially, the lower seals.

30 Specific drawbacks of prior art rotating control head, rotating blowout preventor and/or

the like (including a rotating blowout preventor/or rotating control head in accordance with the

4



25 primary blowout preventor, a vertical inner barrel rotatably mounted in the bearing assembly and
receiving a pair of pressure-sealing stripper rubber assemblies and cooling fluid and lubricating inlet ports
communicating with top pressure seals for circulating chilled water and/or antifreeze through the top seals

and forcing Iuprigan inigstacked;shaft bearngs, Al SeaS 0.5 RIL ISR RISRE WE.R g seals and

especially, the lower seals. 30Specific drawbacks of prior art rotating control head, rotating blowout

preventor ané¢emiiés ik gnelsidpg dlyonrding Bloweiitpres/eits poridhsarpeeorrrdtiidatréhyBigcordance
with the  Willigms ;A& PRIERU:RASH RULAFE BabIMIGEHER B-L6)VinG: 95 AN FINg SVEmSlamp

segments that at least partially and jointly encircle the housing and bearing assembly; b.) relying on or
using clamp &éﬁkﬁ%ﬁf’é%ﬁ%ﬁﬂﬁfé?&bﬁ?eﬁ%ﬂ%éﬁﬁn@%{ﬁhcdtﬁ RS CAIBWIHE @ﬁ%‘é@%‘fﬁ&%@ﬁfh and

disengagemeny fepnghe bearing assemiicat Dorlyipg @nReusing byeailis lamip(s)clanh)feelying on or
using a mechanical bolt-type connection to back-up a hydraulic clamp for insuring safe operation; e.) poor
sealing from WU G AT SEHEAT TR AP B M GHAE SO O A iRt atipper
rubber assenfiblyuaitacthimenitdyiphdéicktor inaigecuaisheoalilemblly keydheatinsensitive locatidapat the inner
barrel and/or bowl: h.) lack of real-time and/or remotely. monitored data uisition functionality (e.g., via
wieless/satelio R eI SRt 10 et e e e AP SO B PR
preloading; arhpiebumbéimodb/ineiiesienlibicendiydiseibitivrmderd sudlitguploadigsfere); a rotating
control l1§ad; Ia(ipg blewoutRIEYARIAANIR (e ike taAYRICHIER abRKamAnionggang other known

and yet to be discovered drawbacks associated with prior art oil field drifling equipment (e.g., rotating
control head CHSERERGBIORSFCPYE Veitsrt Toaherat e BRE OB be advantageous, desirable and useful.
SUMMARY OF THE DISCLOSURE

Therefore, a rotating control head, rotating blowout preventor and/or the like that
overcomes abovementioned and other known and yet to be discovered drawbacks associated with
prior art oil field drilling equipment (e.g., rotating control head, rotating blowout preventor

15  and/or the like) would be advantageous, desirable and useful.



Embodiments of the present invention overcome one or more drawback of prior art rotating control head,
rotating blowout preventor and/or the like. Examples of such drawbacks 5 include, but are not limited to,
a.) relying on or using curved clamp segments that at least partially and jointly encircle the housing and
bearing assembly; b.) relying on or using clamp segments that are pivotably attached to each other for
allowing engagement with and disengagement from the bearing assembly; c.) relying on or using
hydraulic clamp(s); d.) relying on or usin hanical bolt-type connection to back-up a hydraulic clamp
for insuring safe operation; e.) 10 p6& L 7 3L tamination at various interface; f.)
cumbersome and ir}éaggg&ive strigpﬁ)rﬁrubber assembly attachment;

. ents I'eSfbl’lt 1&1ven 101 ’g‘) I%I(':ek(g'gvlvn%g]?%yate Cg_gllng at key
heat sensitive locations of the inner barrel and/

or owﬂvﬁ.rf?glcekogfe real-time and/or rem%rfg{y monitored
data acquisitiotefungciionialibgqé. platiee Wivelesspsatalliteangloadingkef Hata)picy statich(digybadm-self

adjustingy ba[ﬁ‘éfu%%?&H‘Qb’n%?ﬁlﬂglgd%‘?&%argfﬁ%'ﬁ%ngjds& GLARMGANETRGHY A WRsatRN distribution

and cooling. In this manner, embodiments of the present invention provide an advantageous, desirable
and useful infipleinatatisiide ditchoringrand Spaits apanblathyredHtEs ezt 18 Gleou Seavdtor or other

type of oil fielg gguipragiably atdthQne empodinert et Ressah MV aigepgggyﬁeﬁp@@{atus fora
well drilling head comprises a top drive structure, a seal body and a plurality of resilient members. The top

drive 20 strudB§rBTIBE HERIPEY 16 &t $ixady 4ttaeHed s ndlispr e Fobith A aos4HnY assembly

and having arsealatREuYHY-BREidhnE e 6eabbadiphasydrmaurRting Forisianedsatwiperpentien extending

from the mounting portion. The mounting portion is slideably disposed within a groove of the seal-carrying
nounting perton op Y Hiip 2 g $

portiontl) hepf)c?p vlél%trrﬁ)é?u?élYLf%Ilemﬁ u?‘alﬁg)/n(t) PR A EHHBE S FE %ﬁ%po n\}\]ﬂ Slcr)lnfﬁeargl]roove

between the indiinting gporipen wbtike saahbbdytacithitre;top thiver? maskryctreosliop thakthkeentire seal
body is resiliently displaceable with respect to the &PO[])h g(r)lyv? Strugtyres, .10 another embadiment of the

. 1vVe Cf. ons o nner (S %rl 1meE and/or I'Blino %
present invention, a seal apparatus for a well drilling ead co prises a pearing assemnly and a seal

assembly. THadoiargissembiyiondlsdsratiin (tar iaeiesielisanioadsablipdispbsetowithin a
central bore of the, guteshanel; & fan raveLAAfvedlyiatarhed iR anURReLARE-RARIARAL theouter barrel

and a top drive structure fixedly attached to an upper end portion of the inner barrel. A seal-carrying
portion &f thel‘EBBCéﬁ% distribution and cooling. In this manner, embodiments of the present invention

provide an advantageous, desirable and useful implementation of one or more aspects of a

rotating control head, blowout preventor or other type of oil field equipment.

In one embodiment of the present invention, a top drive apparatus for a well drilling head

comprises a top drive structure, a seal body and a plurality of resilient members. The top drive

20  structure is configured for being fixedly attached to an upper end portion of a bearing assembly
and having a seal-carrying portion. The seal body has a mounting portion and a wiper portion
extending from the mounting portion. The mounting portion is slideably disposed within a
groove of the seal-carrying portion of the top drive structure. The plurality of resilient members

are disposed within the groove between the mounting portion of the seal body and the top drive

25  structure such that the entire seal body is resiliently displaceable with respect to the top drive

structure.

In another embodiment of the present invention, a seal apparatus for a well drilling head
comprises a bearing assembly and a seal assembly. The bearing assembly includes an outer
barrel, an inner barrel rotatably disposed within a central bore of the outer barrel, a top cover

30 fixedly attached to an upper end portion of the outer barrel and a top drive structure fixedly

attached to an upper end portion of the inner barrel. A seal-carrying portion of the top drive



structure overhangs a seal-engaging portion of the top cover. The seal assembly is disposed between the
top cover and the top drive structure. A seal body of the seal assembly is coupled to the seal-carrying
portion of the top drive structure through a plurality of springs such that the entire seal body is resiliently

displaceable wiiRPBEGHIRING 108 KRR OIS JNRRHNGR ot INE PEALRBEYINAIKL e top cover

such that the a wiper portion embodiment of the present invention rilling head

comprises a RREW | Hivg IR i 6 0G NG LR BExXeisE else Migisabbril nod dl swabesssplyTkheowraddalling head

ousing has g,sidewall-$HYPHie AR a8y lie ¢ g 435S hiss '&PYablYeseated within

h h de U@f% 4 e radRQrge Hhgupe by, pl ted with
drillin

the central bore of the wel g head housing. The bearing assembly includes an outer barrel, an 10

in . g. T . .
inner barrel rotEtEBRHARPOSEF WHHIN Usesalbyith sTsrst ST PRABIC S EOVEERERE Riftached to an

upper ensl pafioR0bile WediREehasd.adan divenstiwahsiebxedly attached to an upper end portion of
the inner barrel. A seal-carrying portion of the top drive structure overhangs a seal-engaging portion of the
top cover. The seal assembly is disposed between the top cover and the top drive structure. A seal body
of the seal assemblljt igneigpRabbrsitmensoaIhe Bresgiyintepbrton welibitbreditod crpisgeanydligh a

plurality of spyiN@z.ah tbaliHic.oRlFR SRALRBHAYIRI IR el i PIRCRRIE B KeRNRREIR NG top drive
structure. The springs bias the seal body toward the top cover such that the a wiper portion of the seal

body is engaf&dNitH tHEcSuSdelRag e HEt oM SR ET TIPS ERAY B 6B BN B¥hbodiments,

advantages agfliar sistipotionseDiHEnRIRSAN0d i BVERtiBEuil Beeameircadily appacehirypon further
review of the.foIIO\ﬁlrIA%}s e(:lflcfaton, as omgaed drampgs angtfcltgﬁend%d clfums. Furthermorye, it should be

understtl)%d thAth&th eﬁf?&%bgsplég%e f ltelﬁ)lraesC REshvertish O%%raﬁgﬁe&l ttgl‘?oct%‘f?ﬁgué%r%f/rol heads,
rotating blowettigbreuventougpanenthgolitien dittis pinerdiatidntd degodiivngteenfig tivatibnagachanpiementation

of specific aspects of th i ﬁprqs%n(t)fir&\{ention the ter ger(i)_tgat]i_llg%]r%lontrol head and 2 rota@ngtblowout

n B}éper end. porti € 1Nner ’bgrre . ﬁ)]ortlon 0 to? TIVE St ure]; . .
preventors can use terc angeabe as both are oll we g equipment hat proviaes unctlonallty

that will beneditefigmetires grlesating eption. o BRI EP DESCRIPTHONSOROTHEI BRA/IRIGS:N the

top cover and the top drive structure. A seal body of the seal assembly is coupled to the seal-
15  carrying portion of the top drive structure through a plurality of springs such that the entire seal
body is resiliently displaceable with respect to the top drive structure. The springs bias the seal
body toward the top cover such that the a wiper portion of the seal body is engaged with the seal-

engaging portion of the top cover.

These and other objects, embodiments, advantages and/or distinctions of the present

20  invention will become readily apparent upon further review of the following specification,
associated drawings and appended claims. Furthermore, it should be understood that the
inventive aspects of the present invention can be applied to rotating control heads, rotating
blowout preventors and the like. Thus, in relation to describing configuration and
implementation of specific aspects of the present invention, the terms rotating control head and

25  rotating blowout preventors can be used interchangeable as both are oil well drilling equipment

that provides functionality that will benefit from the present invention.



FIG. 1 is a perspective view of a rotating control head in accordance with a first embodiment of the
present invention, wherein the rotating control head includes a ram-style bearing assembly retaining
apparatus in accordance with the present invention. 5FIG. 2 is a cross-sectional view taken along the line

2-2 in FIG. 1, showing the ram-sﬁﬂfﬁeﬁ 'g@ﬁ fﬁmﬁfdﬁti" in RRRR[RIEE engaged with the bearing
assembly. FIG.3isa cross-'m.mn'aﬁvmwﬁmm%mﬁ' -3 FIG. 1, showing the ram-style
bearing assembly refginingsappaipiuss disapgages andithebearing-asssmRiyriRRsamavedinesition with
respect to a bowl of the rotating control head. 10FIG. 4 is a perspective view of a rotating control head in
accordance Wit? 4 RS BmBrsRidAt Oripe pheseRtiinvemits, SUREPEiF A didehg “ohtSIhead
includes a rapestiieabearngrassenbiypeiaining@pRAMRLGIR aeqatdancevaitihihe present invention.

FIG. 5 is a cross-sectional view taken along the line 5-5 in FIG. 4, showing the ram-style bearing

assembly retaining apparatus engaged with the bearing assembly. 15FIG. 6 is a perspective view of a

bearing @ssembly of {He2rotating corlirmrhesl Bkralosg the lpg3- insFiCerbsBOsEBE SHARTIEW aken along
the line 7-7 in&laots hopWneaseahpparicalion AangamRiafithalearng assembly.  FIG.8isa
cross-sectional view taken along the line 8-8 in FIG. 6, showing a bearing lubrication arrangement of the

bearing assembly. 20FIG. 9 is a detail view taken from FIG. 8 showing specific aspects of a spring-loaded
seal FIG. 3 is a cross-sectional view taken along the line 3-3 in FIG. 1, showing the ram-style

bearing assembly retaining apparatus disengaged and the bearing assembly in a removed position

with respect to a bowl of the rotating control head.

10 FIG. 4 is a perspective view of a rotating control head in accordance with a second
embodiment of the present invention, wherein the rotating control head includes a ram-style

bearing assembly retaining apparatus in accordance with the present invention.

FIG. 5 is a cross-sectional view taken along the line 5-5 in FIG. 4, showing the ram-style

bearing assembly retaining apparatus engaged with the bearing assembly.

15 FIG. 6 is a perspective view of a bearing assembly of the rotating control head of FIG. 5.

FIG. 7 is a cross-sectional view taken along the line 7-7 in FIG. 6, showing a seal

lubrication arrangement of the bearing assembly.

FIG. 8 is a cross-sectional view taken along the line 8-8 in FIG. 6, showing a bearing

lubrication arrangement of the bearing assembly.

20 FIG. 9 is a detail view taken from FIG. 8 showing specific aspects of a spring-loaded seal

unit in relation to a cover plate and a top drive.

FIG. 10 is a partially exploded view showing the spring-loaded seal detached from the top

drive.



unit in relation to a cover plate and a top drive. FIG. 10 is a partially exploded view showing the
spring-loaded seal detached from the top drive. FIG. 11 is a flow chart view showing a rotating
control head system in accordance with an embodiment of the present invention, which includes a

forced-flow seal 'Ubﬁﬁ?tiqqs%%%&%ﬂélﬁ . @;h@ﬂ%‘f’%’ﬂ&%ﬁgé&m&ﬂ HQJ&%?H% APRASAIIR e with n - 1215 @

perspective view of a rotating control head in accordance with a third 5embodiment of the present

invention, whareitlimenisiiagresmtroNpeian. iy Ridhgie plesairsabitamepddvhrshienePpaiius ¥adn style

bearing assemBly LR RINIRG.ARR BTGl Gpphmalsd Cross-sectional view taken along the line 13-13 in FIG.
12. FIG. 14 is a perspective view showing an embodiment of an upper stripper rubber apparatus

using a bayonet style interconnection between the canister body thereof and canister 10body lid thereof
FIG. 15 is a cross-sél€tiolalviepetgienvalorgvtioé dimetdbd Somtiel Beddin accht@nd® vathre eébapdoded

perspectiye VIgw Al Hafi SPRE" SLRR G LAABE  ARPAFAIMS SAMY Bt 5 fead f a high pressure rotating

control head with a ram style bearing assembly retaining apparatus.
FIG. 13 is a cross-sectional view taken along the line 13-13 in FIG. 12.

FIG. 14 is a perspective view showing an embodiment of an upper stripper rubber
apparatus using a bayonet style interconnection between the canister body thereof and canister

10 body lid thereof.
FIG. 15 is a cross-sectional view taken along the line 15-15 in FIG. 14.

FIG. 16 is an exploded perspective view of the upper stripper rubber apparatus shown in

FIG. 14.

FIG. 17 is a diagrammatic view of a data acquisition apparatus in accordance with an

15 embodiment of the present invention.

FIG. 18 is a perspective view showing a kelly driver in accordance with an embodiment

of the present invention.

20



FIG. 17 is a diagrammatic view of a data acquisition apparatus in accordance with an 15embodiment of
the present invention. FIG. 18 is a perspective view showing a kelly driver in accordance with an
embodiment of the present invention. DETAILED DESCRIPTION OF THE DRAWING FIGURES

FIGS. 1-3 show various aspects of a rotating control head 1 in accordance with a first embodiment of the
present invention. The rotating control head 1 is commonly referred to as a 5 low pressure rotating
control head. As illustratd2BAANEED DESt REFTHONC EAHRAMED dldRESion between a ram-style
retaining apparatus in accordance with the present invention and prior art bearing assembly retaining
apparatuses is thatHeSrahir-ShA® PREaHgRIpaatUs time seir bt B asgiely pRced spart ram
assemblies lénieoteiain afrapiageassesnbbh 1 THe adixed pasdiorarityespacile araguiprmeant housing
14 (i.e., commonly referred to in the art as a bawl). 10 An_jnner harrel 15 of the bearing assembly 12 is
configuret P RO STHEITE URBPiSea B HeHBA G Sk L B A CAoh ASEA R, o ram
assemblies adigidatiynspacesh byaapgsdxionatehg 130-degieascaréaprovidi théqreetaiim thetibeanihg assembly
12 in the fixeg positRn ith,LCRRetIRE LOMRMETL NoNSIG 1 HRENSl [l BiipaIning
apparatus in ‘accordance With the resent invention is not limited to"two ram assemblies. (Zﬁearly, a
ram-style 15 péteahingfappadeahuspiscalcunrtiemeesseittblice o esetiinveening haeingnadre tiafedwo ram
assemblies of, GAREGIMARYLQDIY NG EAMARSBMAlY £AR be.bnplsmARECd 10 iFACRIAM RRsgMDly 10 is

fixedly mounted on a respective receiver 16 of the equipment housm&gm and, as shown in FIGS. 2 and 3,

included & rar L 8"EREEABR Hfspb&e REATATE ASBTrRIZd BfitHOPESPEE:RS RyEiger MEPRACH R assembly
10 includes agelastivesispiasamentpaiesnt e A0 LOURIRE, Redwas RsdmaLRtinguRlala3ahine ram

assembly 10 and the ram 18. The mounting ,é%late 23 is fixedly attached to the resgf)_ective receiver 16.
Operation of TRE"SEBARRL LR EsPmELisd 95 rittacPFE RS gP b A B Rk P 1 Bore 20 to be
selectively vavieg réapdis tnaimequipeselactiviedisplackmentrme ans-23 allewsitie appardiBstanbe
selectively moved betwe n engagement position EéF G. 2) and a disengagement positign D (FIG. 3).
Pl R e T e A

15 retaining apparatus in accordance with the present invention having more than two ram

e -!l.\.dhlm YWV O

assemblies or, conceivably, only one ram assembly can be implemented.

Each ram assembly 10 is fixedly mounted on a respective receiver 16 of the equipment

housing 14 and, as shown in FIGS. 2 and 3, includes a ram 18 slideably disposed within a bore 20

of the respective receiver 16. Each ram assembly 10 includes a selective displacement means 22

20  coupled between a mounting plate 23 of the ram assembly 10 and the ram 18. The mounting
plate 23 is fixedly attached to the respective receiver 16. Operation of the selective displacement
means 22 allows a position of the ram 18 within the bore 20 to be selectively varied. In this
manner, the selective displacement means 22 allows the ram 18 to be selectively moved between

an engagement position E (FIG. 2) and a disengagement position D (FIG. 3).

25 As illustrated, each selective displacement means 22 includes a hand-operated crank 24,
drive axle 26 and interlock member 28. The drive axle 26 is rotatable mounted on the respective
mounting plate 23 in a manner that effectively precludes longitudinal displacement of the drive
axle 26 with respect to the mounting plate 23. The hand-operated crank 24 is fixedly attached to
a first end 26a of the drive axle 26 such that rotation of the crank 24 causes rotation of the drive

30 axle 26. A second end 26b of the drive axle 26 is in threaded engagement with the interlock

member 28. The interlock member 28 is retained within a central bore 30 of the ram 18 in a

10



drive axle 26 and interlock member 28. The drive axle 26 is rotatable mounted on the respective mounting
plate 23 in a manner that effectively precludes longitudinal displacement of the drive axle 26 with respect
to the mounting plate 23. The hand-operated crank 24 is fixedly attached to a first end 26a of the drive

axle 26 such &Q%hé?ﬁ%gpﬁrgﬁéf‘ﬁ 85"%‘%%@1%&@%9ﬁ?%&?ot}lo&f?féﬁ'l%gﬁé{ﬁ FARAK 28 {8 SREQNY gpd 26D of the

drive axle 26 Is in threaded engagement with the interlock member 28. The interlock member 28 is
retained withifcaotdingkl bupE 0ob iR elvimaks itoacaah AcTRapinding Favolapraclidesrdm fdtation and

translation Wi fasPachith QIR d BaMEERITBIING ERtaLoRAf eIV RmaR FAUSSS R aresponding

translation of the ram 18, thereby allowing selective translation of the ram 18 between the engagement
position E antfS§HeEmRfAGBAMEINIsition D. S5Referring to FIG. 3, the equipment housing 14 includes a
central bore 32 that is configured for receiving the bearing assembly 12. An outer barrel 33 of the bearing

assembly 12 includgs a circumterentjal recess 34 that defines an led ram a t face 36. Each
ram 18 ir%cludes anﬁa%%%agb%a?rre (znggatélgrﬁ%%fj a%%p%l.l%\n iﬁéidrécﬁér%:ges Cg?ﬁng%ggyn%e%tt rllsousing
central bore 32ndigdrethfout@efaoe W2 lwhthe austertihat:| S8cater tespbdtivéihdbpenedatecgibla 22 10 degree

taper) for proi‘ﬁgmsaa@R‘Efﬁfiﬂéﬁtﬁﬁ?ecc%hﬁ%Mﬁeﬁ%e‘ﬁ&%&ﬁ%@@&ﬁ%ﬁ diibs BAURMENtRGHSNg 14 when

the bearing assembly 12 is seated in the equipment housing central bore 32. A plurality of seal-receiving

grooves 44 arechdsviaieanglahdaiglangigensnioasel duted barrde dactot bbb seasieigus0ging seals) to

provide a respggtiygdleighresisianh.eeahleiveemhihq g Rasel33apeiRepupamentioysing 14. In
one embodiment, the tapered inside face 40 of the 15 equipment housin%central bore 32 is carried by a

replaceéBIe WedFsfarye quﬁg%ﬂﬁ%éébﬁ’ér%&%ﬁ%@\)?%ﬁlb@?%%%% @@Hé’&%g‘l&é}’ﬁ’é&jed for
addressing weaikiand 4ounenRiniananembly 11nsepEatioheth@ paringoasagmiliyal Bois bavered into the
equipment housing central bore 32 of the equipment housing 14 wijth the rams 18 in their respective
Cisengaged SUGHION B T A7EUGH TS RGN S BADTUE BRI 47 FotAlt RAT oo each ram
18 is moved 20o¥riapsis disengaged fealsitiopioviddis resygagedipasittontint kedtbangaged pasition E, the
angled barre},angagement face 38,0l icach Am 18 5 0dRard i he angled (A, engagement face 36
of the outer barrel 33. roudqn Buch engagement of the ang ed barre é)ngagement(face 8 of each ram
18 with the anglauncathergegyenianbfacd?36 wfihé touepbardl 88 cthd wwutet facephpeablhecauter barrel 33

is biased agaigt e dneife A é’l@d%ﬁﬁ%egqy %ﬁ%@%@sﬁ%@r%ﬁeﬂﬁgme maintenance.

In operation, the bearing assembly 12 is lowered into the equipment housing central bore

32 of the equipment housing 14 with the rams 18 in their respective disengaged position D.
Through rotation of the respective crank 24 in a first rotational direction, each ram 18 is moved

20  from its disengaged position D to its engaged position E. In its engaged position E, the angled
barrel engagement face 38 of each ram 18 is engaged with the angled ram engagement face 36 of

the outer barrel 33. Through such engagement of the angled barrel engagement face 38 of each

ram 18 with the angled ram engagement face 36 of the outer barrel 33, the outer face 42 of the

outer barrel 33 is biased against the inside face 40 of the equipment housing central bore 32.

25  Rotation of the cranks 24 in a second rotational direction causes the rams 18 to move from their
respective engaged position E to their respective disengaged position D, thereby allows the

bearing assembly 12 to be removed from within the equipment housing central bore 32.
Various aspects of the ram-style retaining apparatus illustrated in FIGS. 1-3 can be altered

without departing from the underlying intent and functionality of a ram-style retaining apparatus

30  in accordance with the present invention. One example of such alteration is for the hand-

11



25 Rotation of the cranks 24 in a second rotational direction causes the rams 18 to move from their
respective engaged position E to their respective disengaged position D, thereby allows the bearing
assembly 12 to be removed from within the equipment housing central bore 32. Various aspects of the

ram-style ret%glg&%ﬁ‘.@%@h‘%awHé‘if%‘iﬁgeﬁ'?\xﬂh%§eﬂe&?rfé%hgﬁn%ﬁé’B?HMJEHHH&%%Eﬁﬁéﬂ fram dhe underlying

intent and functionality of a ram-style retaining apparatus 30 in accordance with the present invention.

One exampletbpsinerinaterdtisenizferanel laHivepelated rairrzaasamess susplalcaaignt Rntetectric,
pneumatic onfygradigmeianariangernantdonalawing.maiaradriveriation . hedriveauda 26. Another

example of such alteration is for the hand-operated crank 24 to be replaced with a non-manual device.

One exampldSdPsthenandrasareh Farkre HahG-ope AarddpsgilodamampsT28600% LERpTSteHBRR member 28

to be repfacefhaitindtnliteaLmRioMalRAISRaANSHPhamadYsaia P FEunalirarampparatus. Still
another example ?]f siuch_alter tion js for e\dis,crete lockin arr?nrgem,rﬁ%%o be %r,\ovided for securing a
GEUR

respective rafh TEIAHEEIRGAYEE HOSHOR 1 filhk A sERsnti ORI TRt A Kt B the ram 18
toward its disengyadpesitignd Yt @nothEmixampleafsd dehualtecatiomisdorcthenantledriam &ngagement
face 36 and t{le arclqlegﬁbarrel engagement {ace %8 to be replface(il1 V\{][th non-t ergd 10 faces (e.g.,

oyar S cNngage SHion. .Y et another €x 1&'0f suc ration 18 IqQr the led ram
curved faces) that prowae e sdme lasing func |onaﬁ{$when such taces are%rouﬁﬁ%m 0 engagement
with each othrergaderdestiagefBothet dranghtd bfrsichalierstiv frpa S3dcdpticnkcidciitionmfaparndans such as,

for examgle, ﬁ&@?&.g?%@&’ AR 9&’8%%@&1@rs%}{f‘erﬂﬁéﬂg‘fﬁmﬁ&ﬁa%w%éﬁ‘méh@cgﬁ?% fhsugngaged

position toward the disengaged position (e.g., by preventing release and/or application of pressure to a
ram cylinder BYOERERECIGAS HAKI5E Sben Ada]stfisthersxinglapparadisnaee srdbmertiang an

embodiment gthgAresentinyention, eflersanumbasoladwaniage s Ruariaprrsideistaieing
apparatuses for retainin&a bearing assembly within a housing of oil field equipment. Examples of such

advantages iREMIBEBUT 2L RLDE RS0 PoTEap favatd demiingrest Bositiondage Me AR ng

disengagemesisdherappesphlisaieiner padkssuppariach efliihaysing)of the oil field equipment, and 20 the
apparatus positively biasing the bearing assembly into a seated position with respect to the housing
and/or mating seal(s). FIGS. 4-12 show various aspects of a rotating control head 100 in accordance

with a sétond embdHifIBRE SFthe! FYBSEHE fistarie APIHE IR AERIERBEF At eperdsiifiat Hhéfotating
control head JQQis aregfalYiRe SaRmAsthe sanfisutatioranthapaabiliviefthepyatatingsceptrol

retaining a bearing assembly within a housing of oil field equipment. Examples of such
advantages include, but are not limited to, the apparatus offering ease of engagement and
disengagement, the apparatus being self-supported on the housing of the oil field equipment, and
20  the apparatus positively biasing the bearing assembly into a seated position with respect to the

housing and/or mating seal(s).

FIGS. 4-12 show various aspects of a rotating control head 100 in accordance with a
second embodiment of the present invention. The configuration and operability of the rotating
control head 100 is generally the same as the configuration and operability of the rotating control

25  head 1 shown in FIGS. 1-3. Accordingly, the reader is directed to the disclosures relating to refer
to FIGS. 1-3 for details relating to the configuration and operability of the rotating control head
100.

The rotating control head 100 is commonly referred to as a low pressure rotating control
head. As shown, the rotating control head 100 includes a plurality of angularly spaced apart ram

30  assemblies 110 to retain a bearing assembly 112 in a fixed position with respect to an equipment

12



25 head 1 shown in FIGS. 1-3. Accordingly, the reader is directed to the disclosures relating to refer to
FIGS. 1-3 for details relating to the configuration and operability of the rotating control head 100.
The rotating control head 100 is commonly referred to as a low pressure rotating control head. As shown,

the rotating cRIRINERA OGS AreiaIMehandulyspacee Aearbiamdinaremhlias 110 to

retain a bearing as y 112 in a fixed position with respect to'an equipment housing 114 (i.e.,
commonly refexrdénssaiedneidtitgd a4 bbwihatiasassuplstbitiangnnsabhme saheithinsteered i FIGS. 1-3.
The bearing gsacrabiyp,hkadfdamevally mounted within a bore 115 of the equipment housing 114. As
shown in FIG. 4, a pressure gauge 116 can be mounted on equipment housing 114 in a 5 manner for
allowing well pressure to be monitored. It is disclosed herein that the pressure gauge 116 can be an
electronic gauge hatingeviranEfuden pritksan suigutlintenfbeefonzlowingiremuatkostegtiddim monitoring,

recording, angl/or, anaiysis.ahiee &IL:&{?§§&6§monif&%ﬁ?{gﬁ@&&g%@eﬁ%%‘tﬂé%re%s%@tgg‘ﬁggcam

distribution manifold 120 and™a _second ub'rlcant dlstributhn manifold_ 122 can be mqunted on a cover
plate 124 of thEolsanbihep asaivibfLaree havimhe tiapieasi Wikt Ab QWO A s fFsRISTBOWIDDIgR®Engaged with

a top portion gt ap,ReteLRIRL1 28 Rfithe Qﬁ%ﬁlﬁﬁﬁsﬁ?mlﬁﬂﬁé %ﬁ.p}'gggufg_st lubricant distribution manifold
120 is angularly spaced apart ?rom the second lubricant distribution manifold 122 (e.g., by 180-degrees).

The First lubricant distribution manifold 120 includes a first seal lubricant coupler 120a, a first seal

lubricant passage 120Reffirst heaiogibricant cavRIe k408 anduadif shheriinpbhiicanipagsage 15
120d. The second lubricant distribution manifold 122 includes a second seal lubricant coupler 122a, a

second seal WUBHCAREPYENYD 19810l LaeGHtPBBIHAL AN e s Er 1Y e dserasscgR hearing
lubricant(passage Th2Adbrlheatfirstrieaio briagnidsolplar 2 20aeis agst Mith icatpveowidh tharficsteseal lubricant

passage 120p for, allowing the flow of seal lubricant therebetween .and the fir ing luhricant coupler
e o om0 e Caring
lubricant therghetdemnt fidre Becervddkblikntidanttoouplean R 1iZ2comrmyhiadhgevsith inglisecond seal

lubricant pasgage. 1.2 20 ok AlIgWINg:tde oy afarAl WicAnLINGIeREVEGRPGIHE Sa5ndhearing

lubricant coupler 122c is communicative with the second bearing lubricant'passage 122d for allowing flow
of bearing lubriiagsntmaretsetlvbnm PpehepabR/ ublicHG EptdSARRNARETY Berelst ERifort inssagR, 122a,

120c angh 1230 @fefdick-emidiseRARERIRB IMBE ﬁ%%ﬂ%ame‘}@@ééHQE%G'[&%Q@{&&&%})MOC are a first
configuration (e.g., size) and the bearing lubricant couplers 122a, 122c are a second configuration

different than!tHé-RriaceBhRgh Iapirnt Passage LpRamsreeddesring dhricareco RIB iR ephd 9891 200 of the
first lubricant gigtiifputiprcanapikalgel 2O ds TfirsuRisaibiecwitboafiest seaisithricanicahannahZ8 within the

outer barrel 126 30ad the second sa} lbricant passage 4224 e, second lubricary distrbution
bearing lubricant coupler 120c is communicative with the first bearing lubricant passage 120d for
20  allowing flow of bearing lubricant therebetween. The second seal lubricant coupler 122a is
communicative with the second seal lubricant passage 122b for allowing the flow of seal
lubricant therebetween and the second bearing lubricant coupler 122c is communicative with the
second bearing lubricant passage 122d for allowing flow of bearing lubricant therebetween.
Preferably, but not necessarily, the lubricant couplers 120a, 122a, 120c and 122c¢ are quick
25  disconnecting type couplers, the seal lubricant couplers 120a, 120c are a first configuration (e.g.,

size) and the bearing lubricant couplers 122a, 122c are a second configuration different than the

first configuration.
As shown in FIG. 7, the first seal lubricant passage 120b of the first lubricant distribution

manifold 120 is communicative with a first seal lubricant channel 128 within the outer barrel 126

30  and the second seal lubricant passage 122b of the second lubricant distribution manifold 122 is

13



communicative with a first seal lubricant channel 130 within the outer barrel 126. Similarly, as shown in
FIG. 8, the first bearing lubricant passage 120d of the first lubricant distribution manifold 120 is
communicative with a first bearing lubricant channel 132 within the outer barrel 126 and the second

bearing lubricapt Rassaae Laqd ﬁfsﬁfl%ﬁﬁ%‘_%ﬁqr!{"gﬂﬁﬁ‘at1‘%@%&%{%‘?& TRWIRN12¢ is;comipypicative with a

second bearing lubricant channel 134 within the outer barrel 126. The first seal lubricant channel 128

and the first eavingnUBicantleh &t dicanpeclaira it g ascupiler dndpbriiolbresrsfdieibuier barrel 126
to a lower eng, pertian 3538 QiR LORTEL 148 tBiaHIRG ke RRmiRn BAQ.hihe ouies: Batke! 126 (FIG.

6). The key portion 140 is a raised body that intersects a circumferential ram receiving recess 134 of the

outer barrel 126 200 th3ginyd bostaetuRairral Paese ddntasessind idcreydpbiheiicraepisiides for

anti-rotatson qbthe aisiataael dwanhgeomosstat wshintbenastdpBenthalginguitdinaddgion to
lubricant flow being routed therethrough. Lubricant provided to the first seal lubricant channel 128 via
the first lubricant manifold 120 serves to lubricate one or more lower seals 142 of the bearing assembly
112 and lubricant 18hsrétatedlth bris e bt delRd @b dambieh Apmeiglgbrigantsbasaebht? [eBeiéint manifold

122 serves tqyRricals,ong @pBrese HRPe medlsc4d:afi thes heaning.asag Mol 128 The seals 142, 144
reside within respective seal pockets 143, 147 and seal direct g/ gﬁnst a mating and unitary seal surface

I
within an outBFaL204hretelin irerpiehel e BriniBarAg! 64 bfy- 112 Wmiepriemn dhitfast to the

prior art appreagi ebdpersealtabgagdicgcepaceabiemweaeslapvesesaitashet e theeimerl(2barrel 148.
Direct contact of the seal with the inner barrel 148 enhances sealing and heat transfer, Advantageously,
the sealb 142 TAREAR T VECT O L ELERE P RIS 3 HaT A eA Bo A LR bavrel 148
and the sealshb4ARyddhmotite2airel haontop wWehadjustepitoraocbounidgr! Wwear widitivmeo batsriehseal surface.
To ensure adequate delivery. of lubricant, vertically spaced apart oil delivery ports 151 can be exposed
within the seﬁ%o%ﬁggsrﬁﬁ%yﬁgeﬁwggspacers 153 25 with radially-extending fluid communicating
passages can be provided within the apart by spacers can be provided within the seal pockets 143, 147
(e.g., between adjacabtisgalsbvidid tomes fxarsehlldsohihenbarringgasseinbiy hibdidatanfigoied for having

a stripper rubper 149 assembly attached to an end portjgn thereof.. Lubric rovided to the first
benting Iubric ol CEREA ] A7 PR S R DA A B LR S ETOR: A BLRSHE, of bearing
units 146 rotguablyedispbseetbetweathbhicamubatnal iS2:48tif b ibHabinguassenibly I222eavd the outer

?ggegtzeﬁb Ttﬁlinlz% te( Ik WPiES 4G, RLPVIGR fon qtation. ol P g unghPrsel A8 elatlys 19 he Qter barrel
within respective seal pockets 143, 147 and seal directly against a mating and unitary seal surface
within an outer face 147 of an inner barrel 148 of the bearing assembly 112, which is in contrast
to the prior art approach of the seals engaging replaceable wear sleeves attached to the inner

20  barrel 148. Direct contact of the seal with the inner barrel 148 enhances sealing and heat transfer.
Advantageously, the seals 142, 144 can be vertically adjustable for allowing a seal interface
between the inner barrel 148 and the seals 142, 144 outer barrel 126 top be adjusted to account
for wear on inner barrel seal surface. To ensure adequate delivery of lubricant, vertically spaced
apart oil delivery ports 151 can be exposed within the seal pockets 143, 147 and/or spacers 153
25  with radially-extending fluid communicating passages can be provided within the apart by
spacers can be provided within the seal pockets 143, 147 (e.g., between adjacent seals). The

inner barrel 148 of the bearing assembly 112 is configured for having a stripper rubber 149

assembly attached to an end portion thereof.

14



5 bearing lubricant channel 132 extending to the bottom portion of the outer barrel 126, lubricant is first
provided to bearing units 146 closest to the lower end portion 138 of the outer barrel 126 and lastly to the
bearing units 146 closest to the upper end portion 136 of the outer barrel 126. In this manner, the bearing

units 146 exposed to, g, Qreateh amaKR! of.NeRE Lom.he el i %haﬂﬂq%l"]ﬁ‘é’f L RERINGYN{IR)ALG first to

receive lubricant from a lubricant supply, thereby aiding in extraction of 10 heat from such bearing units.

The second teaitedd | LBisarescodphacae 2@lardithel beaoreiupiatiHyriitaekist passhbrviezpdbserve to allow
bearing lubrigant; e ke GiEeWRIRS AR LA bHPTiEant SuRRI (8 Serl® 890KNY AU filfkation)- Thus, a

bearing lubricant circuit extends through the first lubricant distribution manifold 120, through the first

bearing lubri®AAYIERIPHNAED. 2hiBEdHEREBEANAD ity L ib Dok tepiEchétedi e fhRdiBarrel 148

and outes bagelsnkdtbtdiatghihe 132 sesantkheaingdubrigant coanpeld kRN thresgadhe second
lubricant distrjbution mapnifold 122. R()efirrin to FIGS. 5-8, various gdg%ta e%us, dles'ra le and useful
aspects of thE BEAMNYSISERMBRR TS SHSHRARIREHSIA BRI 'SAETR QBB YBH @ Y0 ring seals)
are provided Msthyi m@@nﬁt@mﬁt%@?@fd&@ﬂumfmﬁieinﬂzﬁﬂm;fﬂmiﬂ ithg @usealitrgl imemamisbetweeln
mating 20 portions of the outer barrel 126 and the equipment housing.114. As wn in EIG, 5, cooling
s 194 are BB ARS S L e SRR S R S R e R M AR e
groups of thebewiliggnitbsateSirate igedine lwitieredpevtietveaningpehd tbeabinidifgcesxatetmesterior face

158 of thg inper Batel M8 RGEERN EPARNCIY FAQING AbRLGR MIRIRAGES: Ak MWL FlGRy S 7 and 8, a

washer-type spring 160 (e.g., a Bellville spring) is engaged between the 25 vertically space(% apart

bearings 146!#5rigativanpagaildnieiypie By BisUehsearitdys A pPastdnstvie ifFlebscaug, an exterior

face 162 of thgputes barseldAfhistRns ef48d). akaé deares.disfladnadapered Rxipoarface 162
engages a mating tapered face 164 (FIG. 531 of the equipment ho.usianl14, therebyé)rovidin a
B ﬁdﬁ@?ﬁgﬁ 114

self-alignmerftSHY AR AtEFRREoRriRd b dsieh Bafest boringlibrsaatihymed

30Referring neybéarnkabitS] 4 Qa asshddhdorasingcassernhellilR induaesbarsfsingsaadeghsral unit 166
disposefjsbetween cover p ate 16% and 3 ﬁp drive 169. The cochfugtl)ate 168 i% fixed%g&teiﬁhed to the

outer barrel 18560391 et?{én?op arioet %e]ﬁxedlil/ngtfgf:%lg% %%et?we(g(?ﬂner DS AreI 148 i Bhe &mbodiment, as

shown, the sp2hg-loaded seal unit 166 is mounted within a circumferential channel 167 (i.e., a groove) of
the top drive 169 and is fixedly attached of the top drive 169 with a plurality of threaded fasteners 170. As
best shown in FIG. 9, the spring-loaded 5 seal unit 166 includes a seal body 171 having a sealing lip 172
that engages a seaRifffarfagk Slfaced Tarsp e \coireeplatde 1ot pand MeriiH 2ohecs@AMatsaare surface 174

is a surface ofsghdldenegsarlhRedysttiriia AFIoiS o shEeReNeN @fthe savarNigiechsyiddternatively,
the seal interface surface 174 can be a non-hardened surface of the cover plate 160 or a surface of a

hardened ins¥HWHH EHPEBVE IR DBIT PHEfb LB B HE A8 ¥ SR S BH R E 9

20  portions of the outer barrel 126 and the equipment housing 114. As shown in FIG. 5, cooling ribs
154 are provided on an interior face 156 of the inner barrel 148. Preferably, but not necessarily,
groups of the cooling ribs 154 are in-line with respective bearing and seal interfaces at an exterior
face 158 of the inner barrel 148, thereby enhancing cooling at such interfaces. As shown in
FIGS. 5, 7 and 8, a washer-type spring 160 (e.g., a Bellville spring) is engaged between the

25  vertically spaced apart bearings 146 for actively maintaining preloading of such bearings. As
best shown in FIGS. 5-8, an exterior face 162 of the outer barrel 126 is tapered (e.g., a 2-4 degree
draft). The tapered exterior face 162 engages a mating tapered face 164 (FIG. 5) of the
equipment housing 114, thereby providing a self-alignment and tight interface fit between the

outer barrel 126 and the equipment housing 114.

30 Referring now to FIGS. 6, 8, 9, and 10, bearing assembly 112 includes a spring-loaded

seal unit 166 disposed between a cover plate 168 and a top drive 169. The cover plate 168 is

15



10includes a seal shroud 177 that serves to protect the sealing lip 172. As best shown in FIG. 9, an
inner sealing member 176 (e.g., an 0-ring) is engaged between an inner face 178 of the spring-loaded
seal unit 166 and the top drive 169. An outer sealing member 180 (e.g., an 0-ring) is engaged between an

outer face 182,04 spFinGRCS AR A08,ANALS BA LTS AGR A INIRMARTEN Wi resistant

seal and/or contaminant- 15 resistant seal is provided between the spring-loaded seal unit 166 and the

cover plate 168185 || laopetmbedinsatspriigioated e patcdeeabmetthedtprgtved gghin a As pest
shown in FIGG 3R dfh thesep] body 17ddsvoutnied,padhe 1@%9&%@1%&%}&{@&% & EHUE?HW of

compression springs 184. Each one of the springs 184 has one of the threaded fasteners 170 extending

therethrough T EHPMERAAUIREYOH Bifgdetdesiensitd BkafiRes oo OruiREXP chritrngrawderdrd. 1t is
disclosed hergin that tbe RSugrleadssuseal uilihet canihe 1ganriedly aydesmben afiglifiesent types

and configurations of well drilling head ponents that suitably serve as a | carrying structure. An
ancillary StruckiHAF coh b AR SBmA St otk 1L 185 LS VFAES barier M THEREYS another
example of amseddnedrydniopgirucitisen2bleczap esatponeihef springsriBdceiet Alpratoadifotbese:d the seal

body 171. when the sealing Jip, 172 of the seal body 171 is b ht into contact with the cover plate 168.
I ome ermbou AT T e Dot 1 A e e g i E ST S71 offers
limited resilieharficecdfiesdlfiythsudie tihaesglaintpls gholidddyvizuthhetswatiredly flbatiog dsivehdSprings 184

as oppoged o RREAINY IRl %ﬁﬁﬂﬁ%@?@eﬁﬁ%’qf&%@&%ﬂﬁ?ﬁ%ﬂ?h the preload force 30exerted by

the springs 184. Accordingly, a stiffness characteristic of the seal body 171 is such that application of
force on the sealing lip 72 results in negligible deformation of the sealing lip and displacement of the
entire seal body 17 AwitstrespectitoRlte ehamnmelel 6¢aling AenghiowiitineFd GH. 6-8ni)is disglestd herein

that an inner patien, Aceordance Wb s ESSALIYEATRM MBY INGUIS QNS Mreangilary discrete
components engaged with an outer

sealing member 180 (e.g., an O-ring) is engaged between an outer face 182 of the spring-loaded

seal unit 166 and the top drive 169. In this manner, a fluid-resistant seal and/or contaminant-

15  resistant seal is provided between the spring-loaded seal unit 166 and the cover plate 168 as well

as between the spring-loaded seal unit 166 and the top drive 169.

As best shown in FIGS. 9 and 10, the seal body 171 is mounted on the top drive 169
through a plurality of compression springs 184. Each one of the springs 184 has one of the
threaded fasteners 170 extending therethrough. In this manner, the top drive 169 is one example

20  of a seal carrying structure. It is disclosed herein that the a spring-loaded seal unit 166 can be
carried by any number of different types and configurations of well drilling head components that
suitably serve as a seal carrying structure. An ancillary structural component that is in
combination with the top dive, inner barrel or the like is another example of a seal carrying

structure.

25 In operation, the springs 184 exert a preload force on the seal body 171. when the sealing
lip 172 of the seal body 171 is brought into contact with the cover plate 168. In one embodiment,
the seal body 171 is made from a material whereby the entire seal body 171 offers limited
resilient (i.e., flexibility) such that sealing is provided via the seal body floating on the springs
184 as opposed to the sealing lip 172 deflecting under force associated with the preload force

30  exerted by the springs 184. Accordingly, a stiffness characteristic of the seal body 171 is such
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5barrel body. Examples of such ancillary discrete components include, but are not limited to, cover plates
(e.g., cover plate 168), spacers (e.g., spacer 173) and the like. FIG. 11 is a flow chart view that shows
a rotating control head system 200 in accordance with an embodiment of the present invention. The
rotating contighgad SYRleR £RQ Ieeleaitplalinganiiolad 20h Wit nIgrRAd gl figw seal
lubrication apparatus 210 and 10 integrated forced-flow bearing lubrication apparatus 215. The
forced-flow saad HitMeciomiagiiheaniseseal ferdhithié vablverscofosbalchibriebtto various seals of a bearing
assembly 220 of the rotating control head 205. The forced-flow bearing lubrication apparatus 215
facilitates circulation of bearing lubricant thro_ugéh various bearings of the bearing assembly 220 of the

rotating control hea@2H8 ¥h i E6fing Britidétrieneddarpadmgnipprednrtra srarsdeieisa Hheal
lubrication appavaitiswhdnealdgdesiacenklubiicaninelny dider saaphubhicaniiaspmoinddeand seal
lubrication compaonents 214. The seal lubricant pymp 212 extracts lubricant from the seal |ubricant
reseroir 2 14 AT e SR Rl AR TGN EA R BF re SLAle BPUAE BEAY olembly 220
through the sesaklyiiticatiop compeianis D] dpdrecrie empadin@htatdeoli&ting control head 205 is
embodied by the rotating control head 100 20 shown in FIG. 4. In such an embodiment, the seal
lubrication components 214 are comprised by various components of the rotating control head 100, which
include the first seaFI@bﬂibmf&@\Mpleﬁmmﬁéwt@ém R@bti@hhﬁaéémgm 10(pia adserfirstseal lubricant
passage 120%&1‘&%&ﬁ%&@'&#ﬁ@%&%ﬁ@ﬁ%ﬂﬁoﬁ?%%%aﬂ&%ﬁ &ﬁﬂd%ﬁﬁ%?%@ﬁﬁmﬂn%ﬁﬁénd the

second seal lubricant channel 130. Accordingly, in such an embodiment, seal lubricant is routed to the 25

respective seRI&thgotRit thdsed pdetivitis daicrIBiE alvr cocinst pealokibliontion thipbrightthd Yedipbctive seal

lubricantpassaga{itd Abscd 2R aRarif-0nsrRAMRArseals I BUITthesespechiveaealitbsigant channel
(128, 130). The forced-flow bearing lubrication apparatus 215 includes a bearing lubricant pump 225,

a lubricant reS8R8IF2E) BELRIE LANERA S5 BERSARS 1938 Ap Sy UBHELR RSP eHARGer 235, a
coolant pumph240:aging eo6aolarhdatiiatoTz4 orédedaanng: g datioenfionvapisautuisdefiaad iy dearing

ubricant flowing o luplicabt escrvoll 226 ia e bepring lubian) oump 225, sl ssfes within the

lubricant reservoir hroug earing lubricant componen ug bricate core portion
227 of the beatigdudoricahhdad 206 xakdaxgen2@5hantdobttd bearing lubricant.
15 The forced-flow seal lubrication apparatus 210 includes a seal lubricant pump 212, a seal

lubricant reservoir 213, and seal lubrication components 214. The seal lubricant pump 212
extracts lubricant from the seal lubricant reservoir 214, and provides such extracted lubricant to
one or more seals of the bearing assembly 220 through the seal lubrication components 214. In
one embodiment, the rotating control head 205 is embodied by the rotating control head 100
20  showninFIG. 4. In such an embodiment, the seal lubrication components 214 are comprised by
various components of the rotating control head 100, which include the first seal lubricant
coupler 120a, the second seal lubricant coupler 122a, the first seal lubricant passage 120b, the
second seal lubricant passage 122b, the first seal lubricant channel 128 and the second seal
lubricant channel 130. Accordingly, in such an embodiment, seal lubricant is routed to the
25  respective seals through the respective seal lubricant coupler (120a, 122a), through the respective
seal lubricant passage (120b, 122b), and to one or more seals through the respective seal lubricant

channel (128, 130).

The forced-flow bearing lubrication apparatus 215 includes a bearing lubricant pump 225,

a lubricant reservoir 226, bearing lubricant components 230, a bearing lubricant heat exchanger
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5 into the bearing lubricant reservoir 226. A coolant flow circuit is defined by coolant flowing from the
coolant pump 240, through a coolant core portion 229 of the bearing lubricant heat exchanger 235 to the
coolant radiator 245. The lubricate core and coolant core portions (227, 229) of the bearing lubricant heat

exchanger 233 alloy o, e idspendant low, of J&'B%?%@,”d&%%?fﬁ%a}[}%i‘c&‘h@ﬁ?fof&?&}éﬁ‘i‘? ggoolant to be

transferred to the coolant. Accordingly, the bearing 10 lubricant heat éxchanger 235 is preferably, but not

necessarily, ddfpsidibiobrging Weaemtdloaripe frommbiigrinesavtdr 2y keheaferalifrieut piemecessarily,

of the ”qUid'th@,irwa{Rﬁresidel%ﬁlﬁ%mﬂ%ﬂﬁ@&femEz%?éﬂ%\ﬂi%%@ﬁﬁl{éﬁ&)%ﬂ%%ﬁ%aﬁsbearing
lubricant components 230, with such bearing lubricant being routed back to the lubricant gump 225

through the 1GBRdBfeUEsRIPYIGHA SITRIIHRE Hl et st PrecanEReH sneferned s 331 dBiint 15 pump
240 providesigRolanbdaiie eaalamnt kagiatar245 Ktouphitheveoptantic AeeRAIEOR 2 Modney

embodiment, the rotating control d 205 is embodied by the rotating control head 100 shown in FIG. 4.
i Suieh i NG RO HGHEa 1 BTEARG: ORGP AE 3D S S PSS VAB L bmponents of
the rotating confialdgeead5100havhichrncldidetl2d firStho desing thubricant coulptercd2Geyrthass@ednd bearing

lubricant cou 122c, the first bearing lubricant e 120d, 20.the second bearing lupricant passage
o5, the e B T A A B 3 e s SR R M iy,
in such an embdditredt{dydexinty hultrcamidstiobedas ftve das tectivdabe atiegysdinaby ghe theanieg pective

bearing jybrigag CRURIG! ddnQfact435) s BREAUB N5 RSRREING G A i'&‘-*?&iﬁ%ﬁh%@ﬁ%@cgﬁa%%ﬂd’ 122d),

and to one or more bearings through the respective bearing lubricant channel (132, 134). 25It is disclosed
herein that thEh§eapPlalriadiator 225 th@rskarhlib heanetaessiait 2 P8 thad BednhgiliBifeant pump 225, the
coolant pump 240 and the coolant reservoir 245 can be mounted on the equipment body 114 of the

rotating control head 100, In sych an embodiment, elongated hoses or pipes extend between the bearing
bricant heat excha e S s S gy e O o rican
pump 225 andfopthentiedd@xehhnger DeBinanuB0batdningelgueddrack frotheHebrotatingyeent?dl head 100.

Turning now {. &, Bl iScHSRIB-O PN H?%?W@H&E%E‘ﬁ&%ﬂﬂl&?@%&ﬂ%%%ﬁQ‘HQEo‘MLﬁt

embodiments of the present invention, such a high pressure rotating control" head 300 is shown in FIGS.

12 and 13. TREMGH PPEREdEE Gestkatihty Siritrol e Edisno Zorpreesthacaplsat susgeituBber Bpparatus

302 mounted,ge ¢hpdaunaie sy iediatating conital Peads 008G w Riddn RhsNRauwbereby the
upper stripper rubber apparatus 302 is mounted in place of the top drive 169. A canister body 304 of the

upper strippetUBbEF A3 par fGEc883 FaPAERL L5 s vnliBE 2ESr GATRPBE S Aed 3Rt FOgERBHELEd seal unit
166 is engageghhfbiveariptaanistek badyngQarardHiia coveritataded: ihdihessesnenplabmenis it is
between the %‘%B@%Pé%&?ﬁ)&”e% COMRLRIAMR 508 NN I RIeFR R IRIRHNg gontrel igad. 190y The canister
body 304 is attachedto the outer
20  the second bearing lubricant passage 122d, the first bearing lubricant channel 132 and the second

bearing lubricant channel 134. Accordingly, in such an embodiment, bearing lubricant is routed

to the respective bearings through the respective bearing lubricant coupler (120c, 122c¢), through

the respective bearing lubricant passage (120d, 122d), and to one or more bearings through the

respective bearing lubricant channel (132, 134).

25 It is disclosed herein that the seal lubricant 212, the seal lubricant reservoir 213, the
bearing lubricant pump 225, the coolant pump 240 and the coolant reservoir 245 can be mounted
on the equipment body 114 of the rotating control head 100. In such an embodiment, elongated
hoses or pipes extend between the bearing lubricant heat exchanger 235 and the coolant radiator
245. Alternatively, the coolant pump 240, lubricant pump 225 and/or the heat exchanger 235 can

30  be remotely located from the rotating control head 100.
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10 barrel 126 in a manner whereby rotation of the canister body 304 with respect to the outer barrel 126 is
substantially precluded and whereby vertical displacement during use is substantially precluded. A top
driver cover 306 (i.e., also referred to herein as a canister body lid) of the upper stripper rubber apparatus

302 is configured forhayin n%&‘tﬁ%%?fefﬁﬁ%{s?ﬁs&{iﬂgg Q%&Q%@awéjc@n%ﬁh%&ﬁb{a%%ﬁ@&% thereto. In

this manner, the high pressure rotating control hea is configured for having spaced apart stripper

rubber assembifegnibedinensodrthaseicricse pbivas sTgs 2 302t prrseRiptEreeenafiktdi®®issuch spaced
apart stripperryhen 2368Mligsi(i.¢- BHIRRET HHRbEE @@éﬁngbéx&fyim&iégélyoﬁ{&ﬁ@@gltep?erend portion

of the inner barrel 148 and a second one of such spaced apart stripper rubber assemblies (i.e., stripper
rubber assenBHPESHPPIHRPRIAET SERCHRGIEHE 1B BrsvRrCtReinssantrol hepd Kahodfilféd-dover 306 can

be engaﬁsed Wﬁ'fhtélﬁl@lﬂfﬂﬁﬂk%ﬁ%%ﬁbf@!ﬂ%@%bﬁ%&%éﬁﬁﬂi{i)gfﬁﬂﬁ&dﬂ@& m‘ﬂmi&r@?mae%gon "
approaches. Mechanical fasteners such as screws, pins and the like are an example of such possible
eidbomiieort ol e vt Aot e e it i e

and canister hadyd364 taiedeh atiepiing-Rbdedned ntharopicchgdes telatiea tiatatidsnanddeitical
separation therehetween. A bayanet style interconnection is a preferred embodiment for. inteyconnecting a
o diiver covB B o e B R b S o B T oo TS B, bber
apparatus 350 thellsimycasoamnistaingomyp @3 headcHifistéhbodyslich Bedy (7e4, isoptahtivdtiedveryiand a kelly

driver 33¢. The MpPSS SURRGHIHRIRSEAPRAAIMS AR INGUISH & BBY ARR!SLp 30 dUG[EQIHAREHON between
the canister body cover 356 and the canister body 354. The upper
126 is substantially precluded and whereby vertical displacement during use is substantially

precluded.

A top driver cover 306 (i.e., also referred to herein as a canister body lid) of the upper

stripper rubber apparatus 302 is configured for having a stripper rubber assembly 307 operably

15 and fixedly attached thereto. In this manner, the high pressure rotating control head 300 is
configured for having spaced apart stripper rubber assemblies (i.e.,, stripper rubber assemblies

145, 307) attached thereto. A first one of such spaced apart stripper rubber assemblies (i.e.,
stripper rubber assembly 145) is fixedly attached to an end portion of the inner barrel 148 and a
second one of such spaced apart stripper rubber assemblies (i.e., stripper rubber assembly 1307)

20  is fixedly attached to the top driver cover 306.

The top driver cover 306 can be engaged with the canister body 304 through any number
of different types of interconnection approaches. Mechanical fasteners such as screws, pins and
the like are an example of such possible interconnection approaches. The objective of such
interconnection is to secure the top driver cover 306 and canister body 304 to each other in a

25  manner than precludes relative rotation and vertical separation therebetween.

A bayonet style interconnection is a preferred embodiment for interconnecting a top
driver cover and a canister body. FIGS. 14-16 show an embodiment of the upper stripper rubber
apparatus 350 including a canister body 354, a canister body lid 356 (i.e., top driver cover) and a
kelly driver 357. The upper stripper rubber apparatus 350 includes a bayonet style

30  interconnection between the canister body cover 356 and the canister body 354. The upper
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stripper rubber apparatus 350 shown in FIGS. 14-16 and the upper stripper rubber apparatus 302 shown
in FIGS. 12 and 13 are interchangeable with respect to a given high pressure rotating control head. Still
referring to FIGS. 14-16, the canister body lid 356 includes one or more bayonet 5 interconnect structures

358 and the capisterRadY,354.0S/Yees, Q0 RF RS 1RYNG BRYANEL SR INtgfRaNpESL AL ypsures 360

Each bayonet cohnector structure 358, 360 includes an engagement groove 362 having a closed end
portion 364 ai@Eh 9ddFend goftibh B8 taphalgagttcH Bagerpdirtioh 388! bl ghPEFRYAyENMENE groove 362
is defined by ajp&lphgated raised rib member 370 extending at least partially along the engagement
groove 362. A space 372 at least as long as one 10 of the canister body lid bayonet connector structures
358 is provided between adjacent ones of the canister body bayonet connector structures 360 and a
space 372 at least asilorfrasmpne kel ¢dbisier Godyebhgdnbd 36Anedtule st tureer8@yisnprovided

between adigeent ARES 8?&&%8%‘5%%&&89Xaﬁ?st@ﬁ%’&’d}%ﬁ%&ﬁ&&?Bﬁér&%&%ﬁnﬁﬁ% BAGIRARY. but not

necessarily, all of the canister body lid bayonet connéctor structures 358 are substantially the same
length and alib¢aeaneshisistushify Baghbrresimnaetstostitiaires 3600radutstamerghgtiesame length.

Accordingly, the.e0988 8 et OERRVE 362 kieASRLANISIELRAL DBYARG! RANNECIAs RIiHATHIS:360 and the
rib member 370 of each canister body lid bayonet connector structure 358 are jointly configured for

allowing the RBTHEMBRPEHS BPESERTY FIRY Oy fidbhiRgd herasrorsist &rrciimeBhy B slideably

received withirttheigngagsmentagkaoyie: 3e%ef okt resRRet ve DNe phiberanister B ash hayenet
connectgr structures 360 thr relative rotation between, the canister body 354 and the canister body lid
itk e e |

356 when the caistér’lso P BT CARTSHET DO Tidt aré thPAHEEE THERIANEIS SicAThe the rib

member 370 thé eadkiadoididnody didizayoretcorm Sctbamstrupiuke3 358t isatigniedguithithef @rgagement

groove 362 of the respective one of the canister bayonet connectar structures 360. Similarly, the
angagement G R e S T A 0% ant the
rib member 3x@lniiédehoopecofinbriccatistendothy b&ydnmbbobnestdnetrsstaln 2 BE0 theecjointly configured

for allowing (i emher 370 0P AR RIS RO RENRRRHAOBARAK SHEWISPAO R Slideably

received within the engagement groove 362 of a respective one of the canister body lid bayonet
connectbt strRRURYBSEHIGEN PErsivEToeatin HRtReH IHECCHMstsPHBdy 354 and the canister 30
body lid 356 when the canister body 354 and the canister body lid 356 are in the mated orientation.

Accordingly, the engagement groove 362 of each canister body bayonet connector

structure 360 and the rib member 370 of each canister body lid bayonet connector structure 358

are jointly configured for allowing the rib member 370 of each canister body lid bayonet
connector structure 358 to be slideably received within the engagement groove 362 of a

20  respective one of the canister body bayonet connector structures 360 through relative rotation
between the canister body 354 and the canister body lid 356 when the canister body 354 and the
canister body lid are in a mated orientation such that the rib member 370 of each canister body lid
bayonet connector structure 358 is aligned with the engagement groove 362 of the respective one

of the canister body bayonet connector structures 360. Similarly, the engagement groove 362 of

25  each one of the canister body lid bayonet connector structures 358 and the rib member 370 of
each one of the canister body bayonet connector structures 360 are jointly configured for allowing

the rib member 370 of each canister body bayonet connector structures 360 to be slideably
received within the engagement groove 362 of a respective one of the canister body lid bayonet
connector structures 358 through relative rotation between the canister body 354 and the canister

30 body lid 356 when the canister body 354 and the canister body lid 356 are in the mated

orientation.

20



The bayonet interconnect structures are engage by vertically lowering the top driver cover 306 into place
on the canister body 304 with the rib members 370 and spaces 372 aligned accordingly, and then rotating
the top driver cover 306 a fraction of a turn with respect to the canister body 304 for securing the top

driver cover 306 to g 8%%@%?fn%?@ﬁ§é%€fgtﬁf%ﬁ%??x‘¥ eﬁ@%;?éa%(x@ﬁﬁ%ﬁg%we%ﬂ%%ﬁ?

_ 3?'&91%% $U§r_ top _driver
cover 306 with respect to'the canister body 304 is the sa irection as the kelly rotational direction,

thereby ensufifyitadihes top Bavenissve09D6 Ve ivinshin i fivehseh At i oAstadich aliEPefespect to the

can[ster boq%&%d@%ﬁ%Q&P@x@ﬂ%&%éhﬁe%@ﬁﬂ%@%@@U@%%%%@on%f Q'Ehé‘ﬁerrPPE% @é{)’to%@ or more
locking devices can be en&g&ed between the canister body 356 and the canister body lid 358 for

maintaining tREMESHREEY BEHIPLEPSEBRSRedoR CAREtEY Hothp IRythswmistshnded8k BEr iy URstion.
Turning Bow fr&laiten AEWIBIHIO L Hisn S B0 FGIRSES Uy 1BRS (e SRAGHY-PAHINB S A AefiBbayasmUisition

apparatus can be integrated into g rotating, control head jn accordance with an embodiment of the present
invention. Sull HHEA LRSI 1o LN IREN T HUBSS UG GO e IBEIOR TSP SRR, More
specifically, sechiasdata aceuisitioncdppanatisnfadilitatpsclid thranisringodafid dndgg gopeiysigoaind/or
ransmitting qf daja,clating . olatng head apeyalian amples oftoiaing head aperation jnclude, but
are not limite efo, wel}fgpressure, ime myuse, ma press{fre seen, numbero d?ﬁfs?nng pl%és installed,
amount of dowhtiene ther @givarbedietameardtihvecanistaberdyflisbdyinigrassmabiipgatationstandmtber of critical

conditiofg expgfiencad cﬁﬁQ@ﬁo%@id@%@‘iH%ﬂ ﬂ%t[%ﬁ(%%tﬁ{ﬁﬁl}’aﬁgﬁ!t from the data acquisition apparatus

to a data 20 management system’(e.g., a computer having network access) via a wireless manner. As
shown in FIG. 17, in one embodiment, a data acquisition apparatus 400 in accordance with the present
invention includes s&nsonglewcesdd@5c(@igitidnanssiceks@rbbes) the msabadupiesjcata)f adsansmitter 410,

a receiver 415, and.a data aqguisitiobn system 20. The gqta accilltlri(s)i't'orell 2P aratygaﬁloeo Is.coupled to a

rotating contr%)dlqtl1nes<'lat(ljp ?eaaga{ﬁesrc?taé]tm% lco?‘ﬁrrgg é%ta 100 25 Gisclose erelngct%oroug% t\ﬁéthsglr]lsor devices

405. Operatiendlodiforniatitie pfetiet toratingncSnttolHe ad]issgathisreduolehe asersog dpsiden 405 and is
transmitted tq the, data, acaiisition BYSIRSR 420 MR e tansmifiel 43Q:rd e pecrivatdhiowthe

transmitter 410 and the receiver 415 can be any type of units suitably configured for transmitting signal
over wirk) wirBRRSSISN S FEPRE Y RE MR FK i Sa{EIresdatdciriaedaretaderilsibrPeiiten 420 is

configured foggipring, JnRritaring 20opadidhanald@naiintenpaipndeesived fetutbaisansarsdevices 405.
Thus, such information can be stored, monitored and/or analyzed at a remote location from the rotating

control head 2 Pieiiig o dist i liotrieraints dshlishmne e dRRYEnsFY AR heads in
accordance witbréhecpiigsaninibeesttieari addeyndiy astis @ik finlchieg vipment dhatifaalitapessapalying a

rotational torque fo.3,seamient of drl string pine, FIG. 48 shows,and embodiment of  kely driver 500 in
accordance with an embodiment o e p?esen mvention. e Kelly ariver
20  management system (e.g., a computer having network access) via a wireless manner.

As shown in FIG. 17, in one embodiment, a data acquisition apparatus 400 in accordance
with the present invention includes sensor devices 405, (e.g., transducers, probes, thermal
couples, etc), a transmitter 410, a receiver 415, and a data acquisition system 420. The data
acquisition apparatus 400 is coupled to a rotating control head (e.g., the rotating control head 100

25  disclosed herein) through the sensor devices 405. Operational information of the rotating control
head is gathered by the sensor devices 405 and is transmitted to the data acquisition system 420
via the transmitter 410 and the receiver 415. The transmitter 410 and the receiver 415 can be any
type of units suitably configured for transmitting signal over wire, wirelessly, over a computer
network, via satellites, etc. The data acquisition system 420 is configured for storing, monitoring

30  and/or analyzing information received from the sensor devices 405. Thus, such information can

be stored, monitored and/or analyzed at a remote location from the rotating control head.
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5 500 includes hinged split bushings 505, a top ring 510, and connection pins 515. The split bushings
505 each include spaced apart hinge members 520. The spaced apart hinge members 520 are
configured for and orientated for being aligned and interlocked with connection pins 512. In this manner,

the hinge members /a0 ¢ gHoQ?tBea@S'f L RNGH APl &n eSn é@(itﬁs%‘%ﬁ%%’tﬁ%f&?ﬁ%m qgspriated drill

string pipe. 10In the preceding detailed description, ref ce has been madeto the accompanying
drawings thaf§errdaagsart hetieoprensatimyemniéonareksHpdr vy Wwany didliliseranasdpeaifiedhitdediments in

which the pfea‘@(?ﬂhf@é%&%ﬁ!%r&@e%%% ntTJi’%‘ﬂﬁ E@?@@ 1RNHSRTAIN MRbaRtSHhgeof, have
been described in sufficient detail to enable those skilled in the art to practice embodiments of the present

invention. It .§%Yt51élmd5éﬁ%taéa°ﬂﬁ$%%\¥+t%a&gmeofsn@m%am&%@%%%nH@&%{Wodﬂ%%|og.ca|

mechanisal, sb@rmaahamueg@@t{mhﬁbmg@soﬂay lop mads withauldepaisingifkom sherapiggier scope of
such inventive dI$C|O §res To aIl void unn%cess deta|I the %esc iption o |ts c rtain information known

to those skill Q4TRSS 49 5Tede hAcr avartdnige Saspam 3¢ ‘éfBP&e Ml B imited to the
specific formsXeirfarthfhereifobaidsritheaedritidmin it i dnte noea tol aded mshclvaltetinapies, iIhodifications,

and 20equwi ts, as canTE5 naseonab elng%ican |the|£1Cl ear%)ll’lt tl'ld Sco ttlp gpgend%d claims.
CLAIMS WH Dl'nf%g EEAIR IFg R drlve apparatus for a rOAt g C n%;o device, comprising: a seal
carrying strudtgnetb@nmm%ddfénbemggfmedly attached to an upper 5 end portion of an inner barrel of a
bearing assembly, wherein the seal carrying structure includes a seal-carrying portion having a groove
therein gfid whereir) the r0oVg: Sx AR JMAUAn A, DoURM 2utace ofhe sedl garying Siructure:

drawings that form a part hereof, and in which are shown by way of illustration specific

embodiments in which the present invention may be practiced. These embodiments, and certain

variants thereof, have been described in sufficient detail to enable those skilled in the art to

practice embodiments of the present invention. It is to be understood that other suitable

15 embodiments may be utilized and that logical, mechanical, chemical and electrical changes may

be made without departing from the spirit or scope of such inventive disclosures. To avoid

unnecessary detail, the description omits certain information known to those skilled in the art.

The preceding detailed description is, therefore, not intended to be limited to the specific forms

set forth herein, but on the contrary, it is intended to cover such alternatives, modifications, and

20  equivalents, as can be reasonably included within the spirit and scope of the appended claims.
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a seal body having a mounting portion and a wiper portion extending from 10 the mounting portion,
wherein the mounting portion is slideably disposed within the groove of the seal-carrying portion, wherein
a stiffness characteristic of the seal body is such that application of force on the wiper portion thereof
results in negligible deformation of the wiper portion and displacement of the entire seal body with respect
to 15the groove; a plurality of resilient members #tMMNRe groove between the mounting portion of the
seal body and the seal carrying structure such that the entire seal body is resiliently displaceable with
respect to th reyi re with said resilient members biasing the seal body 20toward an at-
rest positionSﬁ%%ﬁe%%@%??gthrough the mounting portion of the seal body and each one of the
resilient members; and a sealing device provided between at least one side face of the groove and the

mounting portion of tbe &eal hpdiiey foravisinm acaatngemterfasepsiherebetween that is resistant to
fluid, dirt, debris, contaminants, and the. like. 2. The to%%drive arqpa ac%us é)f claim Jawherein each one of
C1 IEhe

said resilient members is dispds&t BERVERHEHES8 gra%gve al{ﬁ l%%ﬁﬁ}ﬁ?\gt%%rrlt%’ Of the seal
body in & partially compressed staté portion of an inner barrel of a bearing assembly, wherein the seal

carrying structure includes a seal-carrying portion having a groove

therein and wherein the groove extends through a bottom surface of the

seal carrying structure;

a seal body having a mounting portion and a wiper portion extending from

10 the mounting portion, wherein the mounting portion is slideably
disposed within the groove of the seal-carrying portion, wherein a
stiffness characteristic of the seal body is such that application of force
on the wiper portion thereof results in negligible deformation of the
wiper portion and displacement of the entire seal body with respect to

15 the groove;

a plurality of resilient members within the groove between the mounting
portion of the seal body and the seal carrying structure such that the
entire seal body is resiliently displaceable with respect to the seal
carrying structure with said resilient members biasing the seal body

20 toward an at- rest position;

a fastener extending through the mounting portion of the seal body and
each one of the resilient members; and

a sealing device provided between at least one side face of the groove and
the mounting portion of the seal body for providing a sealing interface

25 therebetween that is resistant to fluid, dirt, debris, contaminants, and the

like.

2. The top drive apparatus of claim 1 wherein each one of said resilient members is
disposed between a floor of the groove and the mounting portion of the seal body in a

partially compressed state.
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3. The top drive apparatus of claim 1 wherein: each one of said resilient members is a helically-wound
compression spring; and each one of said resilient members is disposed between a floor of the
5groove and the mounting portion of the seal body in a partially compressed state. 4. The top drive
apparatus of claim 3 wherein said resilient members are uniformly spaced around a centerline axis of the
seal carrying structure. 5.A seal apparatus for a rotating control device, comprising: a bearing assembly
inclgding an quter bﬂ&r:%%%mg%r%%grg%r l:ggiagi r@@gggg}%}{:seated within a central bore of a rotating control
device housing, an inner barrel atabfy disposed within a central bore of the 5 outer barrel, a top cover
fixedly attached to an upper efglportonf ofaidewiliertbanmbemndsassbelicabyyiogstreommesiiedly attached
to an upper end portion of the in%;igtgrggh wherein a seal-carrying portion of the seal carrying structure

overhangs a seal-engaging portion of the to cover and wherein the seal carrying structure is configured

for being 10engaged by a kell§Pahivae af sail ssdlispbiyanbpossdeieebrtnesbp €90erAHE the seal

carrying structure, wherein a seabhpdy ahthe.saabassambiitiscotpledidal tbedserl-aashyingportion of the
seal carrying structure through a plurality of springs such that the entire seal body is resiliently

displaceable with compressed state.

4. The top drive apparatus of claim 3 wherein said resilient members are uniformly

spaced around a centerline axis of the seal carrying structure.
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15 respect to the seal carrying structure, wherein the springs bias the seal body toward the top cover
such that a wiper portion of the seal body is engaged with the seal-engaging portion of the top cover,
wherein a stiffness characteristic of the seal body is such that application of force on the wiper portion
thereof results in negligible deformation of the 20 wiper portion and displacement of the entire seal body
with respect to the seal carrying structure, wherein each one of said springs is disposed between the seal

carrying strudc)ture a dS 3 ln%ﬁéjag%g fg%tir%pat% thn§%§1IdQ91 Y icrg) § %gggjly compressed state; a sealing
device provided between the seal carrying structure and the 25 motnting portion of the seal body for

providing a sealing interface thebeidngespethily isnduikngneto i, birrclsbriggesAtdpidanms, and the like;

and a fastener extending throug n&%my%@%@%ﬂﬁﬂ ofthe 360):Lod% andeRCHLARG AEthe springs.
306.A rotating control device configured for receiving a downhole drillstring during drilling of a well,

comprising: a rotating control delR¥SIRS ISR FTRRAE L STabAIBRGE A s kbeEf Al bore; a

bearing assembly removably seagagmithin, the sentsatiReds afiibedatating santiebdridseMrsising, wherein
the bearing assembly includes an outer 5 barrel, an inner. barrel rotatabl disggsed within a central bore of

the outer barrel, a top cover fixedy SHAVFEATD SFFHIPEY B PEHEh B BHEFHL A WRT'a seal
carrying structure fixedly attachedrio mntisppeniencdnes Hior 10 hilecinreebacialyinwhpsaiorposeal-carrying
portion of the seal carrying structyg oxerangs 4583 engaaingRArIan AR IS 1Bn of the top
cover and wherein the seal carrying structure is configured for being
10 engaged by a kelly driver;

a seal assembly disposed between the top cover and the seal carrying
structure, wherein a seal body of the seal assembly is coupled to the
seal-carrying portion of the seal carrying structure through a plurality of
springs such that the entire seal body is resiliently displaceable with

15 respect to the seal carrying structure, wherein the springs bias the seal
body toward the top cover such that a wiper portion of the seal body is
engaged with the seal-engaging portion of the top cover, wherein a
stiffness characteristic of the seal body is such that application of force
on the wiper portion thereof results in negligible deformation of the

20 wiper portion and displacement of the entire seal body with respect to
the seal carrying structure, wherein each one of said springs is disposed
between the seal carrying structure and a mounting portion of the seal
body in a partially compressed state;

a sealing device provided between the seal carrying structure and the

25 mounting portion of the seal body for providing a sealing interface
therebetween that is resistant to fluid, dirt, debris, contaminants, and the
like; and

a fastener extending through the mounting portion of the seal body and

each one of the springs.

30 6. A rotating control device configured for receiving a downhole drillstring during

drilling of a well, comprising:
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10cover; a seal assembly disposed between the top cover and the seal carrying structure, wherein a seal
body of the seal assembly is coupled to the seal-carrying portion of the seal carrying structure through a
plurality of springs such that the entire seal body is resiliently displaceable with 15 respect to the seal

carrying structure, wherein the, ?@Jiﬁgge%ﬁ‘r?oﬁh&?ﬁ@'lgﬁg}ﬂ é%\%/\?&% the lop aqp&g;cﬁﬂgrhéﬁ%% wiper portion

of the seal body is engaged with the -engaging portio top cover, wherein a stiffness
characteristic of the seal body is SeiFrtRateapplication of force on the wiper portion thereof results in

negligible deformation of the %%a%gg%wmqmgmﬁhm@&H;}g@&ggbp@gyoyg{;ggrespect to the

seal carrying structure, and wherein each one of said springs is disposed between the seal carrying
structure and a mounting portion S Sedrpyiteapartiaihetsapressen s useaf tevice

provideddetween the seal carrying:&irusiukgeana i1 o punipgdaokiiamof thaerserdlegyHor providing a
sealing interface therebetween that is resistant to fluid, dirlﬁ[ debris, contaminantd@, and th?:ﬁhike; and a

fastener extending through the mtHtRg Potddh Y the Seh BEG) A VAR BB RIRCLBHAGS.

outer barrel and a seal carrying structure fixedly attached to an upper

end portion of the inner barrel, wherein a seal-carrying portion of the

seal carrying structure overhangs a seal-engaging portion of the top
10 cover;

a seal assembly disposed between the top cover and the seal carrying
structure, wherein a seal body of the seal assembly is coupled to the
seal-carrying portion of the seal carrying structure through a plurality of
springs such that the entire seal body is resiliently displaceable with

15 respect to the seal carrying structure, wherein the springs bias the seal
body toward the top cover such that a wiper portion of the seal body is
engaged with the seal-engaging portion of the top cover, wherein a
stiffness characteristic of the seal body is such that application of force
on the wiper portion thereof results in negligible deformation of the

20 wiper portion and displacement of the entire seal body with respect to
the seal carrying structure, and wherein each one of said springs is
disposed between the seal carrying structure and a mounting portion of
the seal body in a partially compressed state;

a sealing device provided between the seal carrying structure and the

25 mounting portion of the seal body for providing a sealing interface
therebetween that is resistant to fluid, dirt, debris, contaminants, and the
like; and

a fastener extending through the mounting portion of the seal body and

each one of the springs.
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