10

15

20

25

SPRI NG PRELOADED BEARI NG ASSEMBLY AND VELL DRI LLI NG
EQUI PMENT COWPRI SI NG SAME 5 10 FI ELD OF THE DI SCLOSURE
The di scl osures nmade herein relate generally to

equi pnent, systens and apparatuses relating to

drilling of wells and, nore particularly, to rotating
control heads, rotating bl owout 15preventors, and the
i ke. BACKGROUND Q1l, gas, water, geotherm

wel IsPraNG PREIIO APEDIBEARPNGAA $SEMBILY ANDUWWERLIa DRILILING

bit connected to I ] | jch is
inserted into a \@MM@WS&@M&%@@@W Il bore. A
drilling head is attached to the well casing, wellhead
or to associ ated bl owout preventor 20 equi pnent, for
the purposes of sealing the interior of the well bore
fromthe surface and facilitating forced circul ation
of drilling fluid through the well while drilling or

diverting drilling fluids away fromthe well. Drilling
fluids include, but are not limted to, water, steam
drilling nuds, air, and other fluids (i.e., l|iquids,
gases, etc). In the forward circulation drilling
technique, drilling fluid is punped downwardly through
25 the bore of the hollow drill string, out the bottom
of the hollow drill string and then upwardly through
the annul us defined by the drill string and the

interior of the well casing, or well bore, and
subsequent|ly out through a side outlet above the well

head. In reverse cHIELDOFJHE BISOROSURE s drilling
fluid through a port, down the annul us between the
drill string and the well ~casing, or well bore, and

t herTheplimiadings tradoberhintrhletetggneraldy tor dqaiipesinf, osteins snid apparatuses
reﬁﬁiﬁé Rgdrﬁﬁﬁig %el&fanh,r}ﬁowﬁicularly, to rotating control heads, rotating blowout

preventors, and the like.

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
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
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
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Drilling heads typically include a stationary body,
often referred to as a bow, which carries a rotatable
spindle, which is coomonly referred to as a bearing
assenbly, rotated by a 5 kelly apparatus or top drive
unit. One or nore seals or packing elenents, often
referred to as stripper packers or stripper rubber
assenblies, is carried by the spindle to seal the
peri phery of the kelly or the drive tube or sections
caswi, artveellchord, kndsihpeypwindly tevesh thejorb ef tha bsllavgdtilhstgngénd out of the
weliN€ spindle and the stripper rubber assenbly, and thus
confine or divert the core pressure in the well to

prevent the drilling fluid from escaping between the
rot I?ﬁfhﬂg hgﬁisr{?ﬁklgﬂwgcﬂlﬁ%g g{a'gtrnlldr{l] goé}t o'ft@g refgrgé%torggdael%wl which

cang@cﬂ wotpitabdd spinsHerantiidnis comemlymeﬁwed é‘hp%? h@am‘ne stgmly, rotated by a
kel]% Eﬁ%g%r rpfg C@H@Bleﬁlg% s%&lstop Saéi& g élérﬂ&lt@% n referred to as
heSe ri gor llng condi t10NS” posS€ 1 Nncredse
strippies Raskers of st@)ggewbbfrm@qembh@ms aawied by thgispisdla laiiealghe prsiphery of the
t
kell9o r ﬁf@rﬂlﬁ@malgéb cgﬁé |O§{h€ AR gfeerw}g?ﬁe?grr Ilﬂo USJ];?&%?I&%M%E the spindle
andrthe smpwembbmwmbéa\ayd tﬂwl confipeodizert thy cophprsesurgin the well to
prevdnf {}Q@%ﬁlufglmﬁ@ FroR3SpRlgbetwednife &lﬁdtllng 'sé}ﬁdl@ CEL the%l%llmg string.
Accordi ngly, such a connection shoul e made qui ckly
and achieve a fluid tight seal. Rot ati on of

I esReGbacte weld At iAleCQEPRREE! &1 ifth cBridif %&;16 &hl ?&Hfaﬁ&{s very high
head, rotatlng bl owout preventor or ot

tempefRREGSRPd FEPREYISS M¥\Heccacountqred pi the aiﬂélalgthﬁaéu S%rlgorous drilling
conBiEiBhd e BRRAIA Irkks 1B HRYRRoMY EBmtdd8deH lstaldihd, bl or contamination

rotates relative to the stationary bow or housing .in
by gparenhat reateeand; ot causticniel ﬂustsgh%réds a [3RLAr Oh et Py to Tig

woﬂn@@ Gehen h@4v3LtbA1Y altah@mutcoﬁﬁe@t/@ Btipps rattdr B8k fytta ﬂ@smmlg head.
rotatln control _devices are, g@nerally referred

Acq?ecrleglw SHEh Qepmeetian shewlg br gds quirklyiapd pehjevea fuidHeht seal
O-ring seal, or S|n1lar seal, is disposed between the
stripper r ubber assenbly and the_ bearjng as §~‘£ to
i wpl%%vmq#éespmvs LR CORERREHLE PEATORPRERHA AEAds g blowout

preveaRR & olises @R of fmdm% hentgiadevitg i8Faantiey thiba@s s Be&ing assembly

means o one or

control is achieved str
thrquaﬂ Fchthe é‘ﬁ‘ﬁl String o delplYe foo £ FRtpRALY goﬁie 2%%‘58911 which the
beadfiElass @By @Shtée) B(otﬁﬁ@&@ﬁlﬁolakﬁmtnﬂ)tdtlhg bibwiout pretdnidrgandPSther types

of v Ccuief Aiyicen apblpenly 2etersd et pel ctlesrd TVbicaly, a

rubkdr. @—rmg Sedbl dri sppiar sealbBadispasddlydeti v thalsirippéraﬂﬁlber assembly and the

d d th |
B RS B R Sk B Bt oy
the bb&ﬁn@tafsseﬁmﬂy Rredstiercobmolyis abllileﬁesll H}gmézhﬁ oftoht pp aforé sthpper rubber

he drill t hi £l uid:
st Rt e e s biBH B R Feftenabund b el sine
At laasmhaktnpmenlibet Bstmblyaiacke vathphe diill fstingbAlbody of a strippér rubber

t h t de . t
oss G o LT P TR DROR R i 8PP PSP RR ke or ot
resilignt dubstratb b thapthe dowileld peses: ;melﬁds g oahe doéppst l‘ubbﬁé]ody, pressing

ass
the SRREBE ooy agpieudhd ERSHrHE Aehisr ¢ RURIH ofH)cotransy robber
assdntblies dfadnl fugler dnvthdeainndtd iinsea thar poside supporttfordiolts eabther attachment
around the drill string (i.e., a down hole tubular).
It 5 wll be understood by those skilled in the art
that a variety of neans are used to attach a stri pper
rubber assenbly to associated drilling head equi pnent.
Such attachment neans include bolting fromthe top,
bolting fromthe bottom screwing the stripper rubber
assenbly directly onto the &qui prent via cooperating
‘threaded portions on the top of the stripper rubber
assenbly and the bottom of the equi pnent, clanps and
ot her approaches. ' '
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10lt will be understood that, depending on the

particul ar equi pnent being used at a drilling head, a

stripper rubber assenbly at one well may be connected

to equi pnent specific to that well while at another

well a stripper rubber assenbly is connected to

di fferent equi pnent. For exanple, at one well the

stripper rubber assenbly nmay be connected to the
m&eardwhisls slenibyidev suppodbnanet toaninisizé défbrenagon oftherubber cause by

Ao R PERRESCEFS PO e RSN P AP CRRY- Thus, che

strlpper rubber assenbly is not unnecessarily |limted

necte 1o a parti uIa
r ot %%pw% Eug) raspent élga are ¢ g ﬁqa ?e%'l? g%u%grbeeng tof fhe drllhng head to
estabishl dnld @naintain a prdskure somhmaharpmmﬁhe dell stong (ighaelwn ﬂnele tubular). It

| t S Q t|on t .
w ﬁ’& @F%ﬁ@%ﬂ%%ﬁ il e?ﬁ% ﬁler ac Elltéi evagyylﬁ) 2 F%g&h e%geﬁ S Q‘a%h a stripper
rublﬁertassghibanoassimoiated dﬁ‘ldimgd)eaqh'pdltepmaﬁ. Swhrattpehsnent mies mclude bolting
fr%%{ enl fg (grnté thSe?brolttt égc(%le%g\/@ez gstﬁmﬁég ?L(l#blg¥ gs@grﬁb@rdiltebt?y onto the
eqoipatent V1g hbmramgg rthreddﬂdi posilonfs ppthd theefibs stibperaubtive assemnbly and the
rs pped threads, where

bot%ﬁm %rtﬁ? B néegl? ec\l?\a/1 asgaqg\é%r a@&o g’&t he connecti on

fails. Both results are undeS|rabIe Even wor se,

Vi brat i . o

o PIES U Sy ep 0t B3R RSt it
heady@ stiippepIubbdr absemblicatnhovell mayide cengFted toeaquipment specific to that well

wiifd Qts&{og;&p ell 4 Ig S%Qr rLﬁj)Eélj Lssghfaltycl@réoﬂ?ecmd%ddlffy%ﬁt equipment. For

entire strin ave out and
exsuplst anerieavelpde tsirpper wémraiémlbly mylb@uqqgnqcr?é tglthq pearing assembly
w@iet 4 alngthglh\@e Y\g‘le st e? rf¥Ber g@@rﬂbl?@ﬁe@ﬁbe Mﬁﬁe&&ﬂlo% iR barrel or an

amaged to be repal 1 ng
achessety @6 ﬁ@rdmﬂlmélepfb Tihogl theastrigpen edien assaebly isgws yanepseagily limited to
Jggmqs{t £3 RRIoI Bt he, RRAtinRNdWout t
b%@%r?@%?ggﬁgééﬁgﬂg{ ts gnd per grnfoteer ulxa@nor
ortecldkprended mmi nt enance. I n some circunstances,
stripped or over tightened bolts or screws nake it
very difficult if not inpossible to disengage th
st r ilppecommph Praciise érielicn thgrbele o FIrevs ﬁg Uitegqpnection with heavy
Wﬁﬁ&ﬁ:@%&’ slé&e@ﬁfrﬂ;&‘fﬂ hE pREFRNIREINTREALADAS ﬁﬁtl erpeﬁﬁdlﬁ for example,

epl acenent", prior art rotating control

caeéwﬂtga pa@rrteﬂhtqnm tq ey WherssBe trendaor A b@BHFP‘b pecome stripped.
nté%@é&ﬁ af 6\)3r-¥1£lﬁerﬁ’1'1é mEthé J}B}ﬁd UeddsYwhede ih@ B0 Ui céﬁﬁotlﬂs removed,
onn

Pat ent II|

oraRIFpF e, s\iwf%tb%h?l or it W piggend ‘é‘éﬁ%‘?ﬂ fah{ Both results are

urddiAbRSEV& \fdérhé lvivrgtionead st dnlﬁh@‘é@ééﬁes%ﬁ\tﬁﬁé B61%s drGErews to work
oil and gas wells and nore p?rtlcularléga%o ar

theppeshiess 100 arrbiatl bt Migtos dnognaflh dovaialh dherestt g e Sastbpic The
dril bifBdy b MM UThPERNE HﬁMtﬁan ﬁia& advd © tHped@it dndadbstimial portions

pressur e- seal rio wel | sin

replagagh Icluging da ik el spredir g?qnﬁgsefif i aaS?frﬁlaep@%e damaged and
havB & M&lepaildr i ng drilling 10 operatlons The rotating

bl owout preventor of the WIlians '181 patent includes

a housing which is designed to receive a bl owout

pr evigiling h&akienbliossaivalcullpactdao by disassérnbled to replace stripper rubber
cyl.i nder - oper at ed cba&ggnechanl mfor r

asgophlies g pHer paEhi W SADYTYS | SRR ‘Eé%e Qmé %‘her recommended
provi ding ready access to the conponents of the

beari ng assenbly and dual stripper rubber assenblies
provided in the bearing assenbly. A conventiona

drilling string is inserted or "stabbed" through 15

t he bl owout preventor bearing senbly, including the

two base stripper rubber assenblies rotatably nounted

in the bl owout preventor bearing assenbly, to seal the
drilling string. The device is designed such that

chilled water and/or antifreeze may be circul ated
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20st acked radi al and thrust bearings. Primary

features of the rotating bl owout preventor of the

WIllians '181 patent include the circulation of

chilled water and/or antifreeze into the top sea

packi ng box and using a hydraulically-operated clanmp

to secure the bl owout preventor bearing assenbly in

the stationary housing, to both cool the pressure

seal s and provi de access to the spaced rotating
maigtenanpeen soutsharcuStaness esitipied or amer tightened dplthemscraws make it very

t

it oI, Beep A AR Bl S oy S5 Ryrting head
asseuifibly Itﬁepqrfﬂnatrewglmd:m maum@vmr@arts mbilcerecntpr i mary

feature is nmounting of the dual stripper rubber

assenblies in the bl owout preventor bearing assenbly

on @neeprior g tptetimg soritpl headicguiiguration éhat isped¢ly psed gethtingoatrol heads
in t}taéj(ﬁ flélﬁ '1 §l‘i’y [squﬁfb &‘?‘5@@@}??@& 94 5%9 1‘8@% YOh?er Williams (i.e., the

ing string d ther wel
Wilbgras d81 patent). Sihe IWﬂlmt &l patamp atearw dlrﬂélag heads 3@l owout preventors

for bt bl @8 LRfls Ald FBR pREARGT Y&a%&% B1RH oREFE! st n%{glted on the
o held it

fsetti ng we pressure on pressure seal s
wellpgad thwm@own@ W%F@@é’ﬁite%tﬁd@rwﬂﬁlé%% m@essme@e%l e interior of

the %ﬁrclaﬁﬂg AR ARVl LR cﬁ‘&ﬁ%ﬁﬁr(ﬁ" Ftdg MAE HrB8OAX well during drilling
J ects of a rotati ng | owout \$r event or in accordance
i

opeigtips. hgrofgting plaout ms&en&apéw Hiamsd &8 lpatsnb ipslyees a housing which

is dBhENANS %celb@%ud%amaﬁl%ea%yb £8er anm%%xaﬂl@@-ﬁh&ér-operated
ina fixed ou3|n% draulically operated clamp

clar BreahAndsR A5 derpe thf’PW@lg‘ thg éaar%meﬁ& Bt @h@w&@d providing
read}h&cgs%i% iR OcoASORBRL Wi tHE HERERY SdemBIpfang What dh‘i’[ﬁ)er ‘MHb@lhassembhes

housing is attached to the well casing,. we

proyifediathe heptinmbisserphlyva Aeryentional drillingsinng iy H@Fﬂf{slaqr ‘gpbbed” through
the 'bﬁivﬂiu@ﬂe\(leﬁf@ﬂ'ﬁéa@ﬁ | Rsenfty, IBALAIAY tIRSEHRITBAsY s@iifper rubber assemblies

receiving. a pair of pressure-seal i ng ftrlpp r ru

rotagpblp pgrpted itk byt ﬁ@e"F’PtB‘i Beasifg apssmbYe & P therﬂﬂilfng string. The

devRRIid ﬁeﬁﬁmﬁémﬁﬁt I Whiet SR1/GY BEHYER HHAbS cik@lated through a top
circulating chilled water and/%% antifr

Pressye SR RakinE fogyin the plawoyhprey gty %&ﬁﬁfqng’iﬁﬁ ?nqjlﬁ?*afam is introduced
intoSth@ fdpafesshrdlstal l@@@ﬁmgwg& RN HbHERING tdPakM®iford preQuRkAkals, as well as
ssgﬁ ‘ﬁ&ﬁﬁge seal s and especially, the | ower seals.
“mgﬁi gn DYKLEHf prior art rotating control head,

rotating bl owout preventor and/or the |ike (including

a rotati blo ntor/or rot cont | head
o ooy iy ShE RotRi Ho o e o the PR 18l g melude the
circhlatio@lof dhdlted| waki QﬁH/InO antéfréezd @ty ithe te sedl pasking bouranddusing a

e AL i SR B i S e pione

housifig,a6 bothicagl thd prepusegilenidprovidt aces tptheapaed yotatingaaipper rubber

oG R BB P R K Ep PG RaEenn gD Logiimp g by witived
facmt‘ata)fapmlsass@mﬂily dni(hdubaseerﬁlblgmfﬁ(}&)rotadng blogloy plgvcmtoroAnother primary

! t
feaffe i3 dpelioE PR s Rt SrRusT R SSPRSHHLPapt B! pHSgfor bearing
assenithdy b theffixedrheusitigr to favilitha Isupmnt smhnmbﬁ theisteipper aubibetiassemblies on

e by P e o ARG e g e BB bl ol PR feture

is lubmhmdmg)falte egpectiveadeals andbdarivigs dmadfsetting weil prdssure nm&ey shaft
barrel and/or bow; h.) lack of real-tinme and/or
renotely nonitored data acquisition functionality
(e.g., via wireless/satellite uploading of data); i.)
static (e.g., non-self adjusting) barrel assenbly
beari ng prel oading; and j.) cunbersone/ineffective
| ubrication distribution and cooling. 25Therefore, a
rotating control head, roﬂatlng ‘bl owout prevent or
and/ or the |ike that ’ .




10

15

20

25

over conmes abovenenti oned and ot her known and yet to be
di scovered drawbacks associated with prior art oi
field drilling equipnment (e.g., rotating control head,
rotating bl owout preventor and/or the |like) would be
advant ageous, desirable and useful. SUMVARY OF THE
DI SCLOSURE Enbodi nents of the present invention
overcome one or nore drawback of prior art rotating
pessuter sehls he atkodudngthe hpribdnowoder ppseweintoahe beadhg rsserhbly top pressure -
Iike¥ %?anples of such drawbacks 5 include, but are
sell eKiPgPPsd to, a.) relying on or using curved clanp
segnents that at |east partially and jointly encircle
the housin rin
st STETLAEe B Re PR ROSRER i ectudyrb Wl 1 3 181 paten
indaddna bibieut p‘re:srena:ir Ibea(mngqnsmng:_ig sqatadtonve hdusmg gasket in a fixed housing, a
R fOARLPIER BTG RE ALLAG AZHEHRLY houkink ahPlkhiifly the bearing
assesrihirg marnnmthhmnf@hraboh,twltiylpbowmgde attached toothp sl capng wellhead or
a?ﬂ( Ql%lvl ﬁt p%\%m&r aq/ren Cglsllelér g él%t%tai}{}%&%{eﬁ% the bkari'n% assembly and
sea G ‘envi ronment al - contam nati on
rewmng)m pair nf meisamesealﬁng) stiippebaibberassemhlics méifffoebtlg ﬂ@ld and lubﬂcatlng
folf w2k d/ tifr
o SRS SRS, KA S B8 s i
thiohgh thn gy seblarané foreing lu’@ncm wito stacked ISh%fkbqaﬂngSe@ﬂS?alﬁ@ exert internal

pr Qb tﬁé:" fseah{ egﬂg&'aflg rRodRt Fea?sc qui sition

unctiona ia wreless/satellite uploading
of data); i.) statlc (e.g., non-self adjusting) barre
asse%@é i1 H ¥oh ﬁlnoﬁgfcft‘zg %Bﬁlt d1-hkad, rotating blowout preventor and/or
cunb §o%e§ine ?lve 15 mrlcétlon élstﬁ butloﬁ and

the bk (imejudingra rmatmgm preefwgmrrfemlsg efntioh eadrip geqepdance with the

Wilﬁ%(rﬁ@tffﬁ 1V indRdAMA QYRS EAGRRLS 10, A§SEIVAR Gh élnﬁismg curved clamp
use nentatlon of one or nore aspects  of

segroenis thaat stmegsiall apdijoimslysneirgle Bxeé%ﬁw&afrndd}ea@wéﬁem%}bév ) relying

on¥r u@fn% cldnf) oR@Hs Fﬁfﬁ@ Ble-pivotably atdthed'® QB OHLNRR Ell&if'mg RRgagement
present 1 nvention, beari ng assenbﬁi for a wel

wid g1 dissgeagsaaniciamp dhechearingBemaly: bk YaRg OpeF tismge*rydrauhc clamp(s);

d. Pfé‘idwhﬁé on RERLPG IHEEHaﬁlcal%dPt[ 9@9mfe@t‘i&?toel¥a%klubrlzgl_}fﬂi’£mﬁrclamp for
a 20 stripper rubber atfachment structure

inying pafp aperation, §9 PROICERNErom gharonmgatal ¢ongamipation gf various interface;

£ )aunitRASme R tihddckivel bt %Eﬁ&eidbﬂ\értdﬁéeﬁhﬁl? attsdiienal ggbl@Ele oPinadequate
the outer barrel. The

CoBBAABER BBV GIoGaBs oL gt T LBRE ROV B Bck ghseehfime andlor

refbtelyBol@kddedata AQGisAbh Wcﬂ&aa’h@f @tgl Gfa Whﬂéﬁk&@kﬂﬁ@@loa@mg of data);
first one of the bearing units 1Is %wg qgred for

i)c At {8l 0298-Sef e Jélam}gad.bamﬂy ¥t Pring, optelopding; and j.)
cusbers8ms APt @ 1abadatibh diskbakibA gndidddliagi s confi gur ed

for carrying | oads exerted 25 |ongitudinally between

the barrels. The preload force exerting nmenber is

di spoertorbeh WeRting f&entbcﬂrﬂeaﬂ Srotéﬂh@ lﬂb@bﬂaﬂef/@it@‘eand/or the like that

exerti nenber mai. nt ai on.t itu
Ovrc@alae%%%mm%fé‘mi Sget %W nghd YELip e %?F?VST g dm&a@ﬁfsmated with
erﬁ QhQﬁﬁﬁélg diiliend @ugprhérdi(agl, r(bt@k’iﬂ?g €ditioy hegl, baatingglowout preventor
r rubber ,att ﬁtructure is

he str.ip

J‘F’)W"t‘lﬂbﬁ We%‘ffddﬁbrf‘ eé‘ﬁgB?eﬁf he inner barrel.
In another enbodi nent of the present invention, a
beari ng assenbly for a well drilling 30head conprises
an outer barrel, an inner barrel, bearing units, a
bellevill e washer and a stri pper rubber attachnent
structure. The outer barrel has a central bore and a
shoul der extending froma surface thereof within the
outer barrel central bore. The inner barrel has a
shoul der extending froman exterior surface thereof.
The inner barrel is at least partially disposed within
the outer barrel central bore. The bearing units are
coupl ed between the barrels for providing concentric
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5 alignnment of the barrels and allow ng rotation

t herebetween. A first one of the bearing units is
configured for carrying | oads exerted radially between
the barrels and a second one of the bearing units is
configured for carrying | oads exerted |ongitudinally
bet ween the barrels. The |ongitudinal |oad carrying
bearing unit is disposed between the shoul ders. The
bell evill e washer is disposed between the shoul ders,
and mai ntains force on the |ongitudinal |oad carrying
bearing 10 unit S"HMNE@R? PR iﬁlﬁ@ﬁ()@gﬁfpr el oadi ng
the | ongitudi natoad carrying pearrng unit. The
stripper rubber attachment structure is integral with

a |[Mssdigas BP el NBsef idvBRidnNG\EcoRRS 61Rl or more drawback of prior art
anot her enbodi nent _of the present invention,

\ ; : a well
rotafipg FeRtRg herdatpta B WY PEVRRIOS RN dRlike- FEApRIAY L such drawbacks
inclgdia]? Bikd/mot iﬁﬂﬁe{‘@»‘;‘?b igwylﬁg?&lTﬁ u‘éigg eWyebd clahp %r:%#ﬁ@ that ?t ledast partially
jef i ni ng centra aore. . The bearing asse y i ncludes
and gojnty eRrelsahy BpusTIg AT eine R SRy bobrgﬁ'.uf«sg%?ﬁ YSEBglgnRysegments
thatRFSpiOaablY t@fté‘clﬁe(i% cabiX 6thtr fOfallNIRLEngaddhRenOWitR bnddikdn@hgement from
as.a centra

h bore and the.inne arrel is renpyabl .
the beaingPSIFRMYiNC-{ FAYIRE 98, Q{glse'@nle@u?ls SHap(Ph é->6g§}qgn@‘¥ or using a
medhBhitd baltaysodtphediobad vagnug HBydradlicadlsmp @ ifueiMg eifd@peration; e.)
congentric alignnent, of the barrels. and all ow
POOF SEBNE O Y HERHEAl COMRTTIRTUAN  EATIGHS AMEFEifEn E) frymbersome and
ineﬂﬂd’cb'(tji_tlé lsiirﬁ;p%&ﬁf)b@ws&ﬁnﬁlg fattachiirent; rgé) lacka @8 ileﬁdeq’da&dcc;oling at key heat
r.adi etween t arrels an secpond one. of the
senifih Foatom, qrebe dnteschanal Fayor BV kR g B ie ghpr gemorely
monifRgl daticqaisitiyn heicvieeaity (. Dad wirklsss/shtellite Gplpaditgoafttiata); i.) static

force exerting,nmenber intains force on,the ) )
(<51 GO E B ARMEITE) BT e FRETHGHiTe (ohh Cumpggsomeineffective
Jlubticarioe ldsstritigioe iyid poeling dh nhjs tohenkg rgibbdithens| ofl thagresent invention

Pro i B R o DSl A0 G BT ALEY Bhghop PRE spects of a

rotafihg s@fiiol hendebloivout prkvdntdd @€ otiier typaof diyfield pauipmentupon

further review of the foll ow ng specification,

associ ated drawi ngs and appended cl ai ns. Furt her nore,

i t Islboe bdbdibmentdé tietppesdnttinadntidi @ bebring ayseuiily Y aasghledriling head

of. t he esent inventio an be . lied.to rotatin
conpfge B ORIeL BRED P oAl PapR NS R ptetied e i rgember and o
strippiek ibbdiraschment sebabieoThe antetdmoel s ageesioal foogru The inmer barrel is at

nd..i . tatil. of i fi the. .

tasf RO L SR8 B Preent Bk AR St S8 G580 coupled
betwahahe berrdls dwourdvidingwententric glignnizat af the barrels and allowing rotation

i h e . 2 .0i il Li .
therg%e&&%%é %[n@rgﬁ(g{e orf)' ?%evl?egégg ?ﬁlﬁsg iclar%%deﬂ% h%r{sju%g]loFds exerted radially
betvioeen difei tarrkls and ¢ basomyd @men theibesringtuings is coBfguR DESORINR PN exerted

: AV
ongh bty RROLSA P baels, TS bfRtod (e SxBEESRERREAE iShEM Bloween e
barrelsb Bk preloiad dérce beerpmgmenmbern maietainisdorce whéheiongityénal load carrying
beaf T4 118 SABR 0N UBRES pRIGUHETR Rok Il Kod oI5 fflng uni The
strippeesbher dtiackanant suctEF isGntegral with adpwerend portionoh thevipregbarrel.
taken along the line 2-2 in FIG 1, showi ng the

ram styl e bearing assenbly retaining apparatus engaged

wi tih anéthertrazhodingens o S dipkepent inventiors|atheadng assembly for a well drilling

) . o | | . .
hea S o R o, B el O B PriLY othe 4 o sipper

appar at us di sengaged and the bearing assenbly in a

renoved position with respect to a bow of the

rotating control head.

b
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FIG 4 is a perspective view of a rotating control

head in accordance wth a second 10 enbodi nent of the
present invention, wherein the rotating control head
includes a ramstyle bearing assenbly retaining

apparatus in accordance with the present invention.

FIG 5 is a cross-sectional view taken along the line
5-5in FIG 4, showing the ramstyle bearing assenbly

rubbéraitaihngnegpenss Uhe eutgrdgerd vs tafvettvd breand aghaddee pitknding from a

su%t?cettﬁ%re? \Pnzl?xp ﬁ}g uggr (r)xiey enyrale%(%rg }% Q@e@rbalqgl }?a§éesg51&ll}§er extending

frdns aﬁi e;aemssusfem theraafl. T‘he ewret brdceeh isadt daagt paintgallyi digpoFedzwithin the outer
baBrg ﬁ%l b§’§ Oéd'% %ezg*msgeu its Iarllféb r&{l&g(ti b&@vegﬁ: t:hgs%gﬁgg ?;(Sr p%w{htﬂg concentric
ahgnmmttoé Iﬂm’baaielsragd tHewingnetageBtherebetiveen. 8y fissh ong efthe bearing units is
co ﬁ%urél l u RE I 8)r(]er%d r éaqg'%%ﬂx;e\?g Féhvcatb{alg a\r %%OIEII o&e ogthe bearing
ungth Ois mﬁgmedu ﬂ‘or CaaFinec toadaofexa“t@p ﬂonggtmhodbe deteegh theiharrels. The
lorll%ntuﬁi%la cf) %&g%e&%y Ismsﬁlos%ﬁ @eﬁ/eteﬂ) %ﬁ&lﬂ@ers Fl"lﬁg‘beﬂ&/ﬂle washer
vie oW ng t e spri ng- | oaded
is dlspxisedib‘ttwehetde ﬁhquhietsh ald wpintains force onrthg longitudigaldodd qgyyying bearing
08 LI Bl S SOk b R USHRFLAE T s
rublrev ettiachorent sihiciaine is ietbgrdlewitina foyres sad poreian e inner barrel.
| ubrication apparatus and a forced-fl ow bear i ng
| ubrication apparatus. FIG 12 is
per dpenathey embpdiventfof she present inventiomtarwsll %h@g legd comprises a housing
ang %Cgé'agiﬁg GSse btl}h The! {ubflg HaTR0GhTRM stﬁt:tugé‘ BeffifS & Wentral bore. The
erein the %otatlng control head is a high
bepm% swemblygneldesgncwitarrhsrreh aaanner bAel, bearingupite and a preload force

exgﬁﬁ%'rﬁ@n&ﬁsﬁmu}kr balral ik A% RPN BoAL 49 the inner barrel is removably seated

within the housing central bore. The bearing units are coupled between the barrels for providing

concentric alignment of the barrels and allowing rotation therebetween. A first one of the bearing
units is configured for carrying loads exerted radially between the barrels and a second one of the
bearing units is configured for carrying loads exerted longitudinally between the barrels. The
preload force exerting member maintains force on the longitudinal load carrying bearing unit and

said barrels thereby preloading the longitudinal load carrying bearing unit.

These and other objects, embodiments, advantages and/or distinctions of the present
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
rotating blowout preventors can be used interchangeable as both are oil well drilling equipment

that provides functionality that will benefit from the present invention.
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FIG 13 is across-sectional view taken along the |ine

13-13 in FIG 12. FIG 14 is a perspective

vi ew showi ng an enbodi mnent of an upper stripper rubber

apparatus using a bayonet style interconnection

bet ween the cani ster body thereof and cani ster 10body

lid thereof. FIG 15 is across-sectional view taken

along the line 15-15 in FIG 14. FIG 16 is an

expl oded perspective view of the upper stripper rubber

appar at us sh@RIEFDESCRIRFION OF THE DRAWINGS7 is a

di agrammatic view of a data acquisition apparatus in

accordance with an 15 enbodi nent of the present

i nvidkt ilots, a perspectipe Giewl 8f jasrotatipe roopieelt hepd iviaseprdanseiwigh a first
emBbdBbhtYordhd ¥Rlerk 'i‘nv%ﬁﬁ(ﬁf JARGEn WelBrafile EORRY hERNMncRbied Fam-style

present invention. 20 DETAILED DESdﬁIPTION OF THE
beapp\pysrIsbly rgiapang apparatusip @gordange Wilphewsgseiusvaaspect s

of a rotating control head 1 in accordance mnth a

first enbodi ment of the present invention.

r ot G Ads & erassrssrtigrakideny taken glonga lipe 2afinF Ked @hp“a%g the ram-style
beati¥aRERBRUERIr hidths CRMI R withGRMbeaffg hiskimbiyr ated in
“ %% %H%I% @%ﬁbbe gee%k%haf an Jﬁder ;lnggg

dlstlnctlon between a ramstyle retaining apparatus in

acc@d Q@@cr&stﬁcﬁdﬁﬁl RER ERBA aloRY @B 1ihOB-33RETIRN Q{O“ﬁiﬁé the ram-style
beari ng‘P asse retaini ng appar atuses i s that t he

beafingasserply rﬁ‘i@fnag ﬁpmga%%?fl&%gsé TR thp PeAgae gsspmblydn f fpayed position

w1tﬁlf&p‘é&lfd YbSPAT L RREhE coRFY] Assendl ies 10 to retain a
bearing assenbly 12 in a fixed p03|t|on W th respect
to an equi pnent housing 14 (i.e., commonly referred to
i N EIEe 48 ta JsspactbR@Wigw of\a rofafifg cOmfdl Meadlin &cofdafice with a second

beari ng ssenbl 12 s configured for havi
emRQGMEH Of 1 BB iy ngﬁsﬁua{fl@aefﬁ%s ERRh ﬂ?ﬁd‘“ﬁ‘&}ﬁsi Pfpm-style

beatihg E@@ﬁlblyﬁﬁtaﬁlhi@/@pa&m@ iff &ToAREE Wi 8 proRetlidfehdos paced
by approxi mately 180-degrees are provided for retain

the bearing assenmbly 12 in the fixed position with
r eSISCH i DerbR@e@iPpubidBN kOIS e fide 55NEBKR M, sidwing the ram—style

ramstyl e retaining apparatus ccardance with the
beaf RS (IR R G EE bghe oo
assenblles Clearly, a ramstyle reta!nlng appar at us
;ﬁ&f absd a;gi:%ﬁ%ec\:mtlvte r\]/wtwhoef a re?agggngssem tlhg ?otz?tfan\élcggtroq?xead 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.

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.
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15 assenblies or, conceivably, only one ram assenbly
can be i npl enent ed. Each ram assenbly 10 is
fixedly nounted on a respective receiver 16 of the
equi pnent housing 14 and, as shown in FIGS. 2 and 3,
includes a ram 18 slideably di sposed within a bore 20
of the respective receiver 16. Each ram assenbly 10

i ncludes a sel ective displacenent nmeans 22 coupl ed
between a mounting plate 23 of the ranlassenbly 10 and

th 18. Th ting 20 plate 23
at Ao 't TPHaHRR RSP Budinpspay heed ey peogptance witan

enlbd8infel §Ghé Mescit BPérdics WHith MERAS aXdrcad-flowsea lybpisation@Pparatus and
of the ram 18 within the bore 20 to be sel ectively

a foreed-dlow begripg fubrigatipReaPPareiNe sel ective di spl acenent
means 22 allows the ram 18 to be selectively noved
between an engagenent position E (FIG 2) and a
di séﬂ@a@émantpeppsthp ofevDof B ratatigy comizolihepd dn pegoedpnce with a third
a t] I
B el R o i (R 300G oh B AR abich prssyre roating
coffiicbltlﬁﬁd 28h aThe sdilé beariax hese@blyi ietairib@applatatusnount ed on
the respective nounting plate 23 in a manner that
effectively precludes |ongitudinal displacement of the
driveGgax 8 adRs¥dchofid $RACTakdOalbREthBBHO 319 irPFY. €223.
The hand-operated crank 24 is fixedly attached to a
first end 26a of the drive axle 26 such that rotation
of t 0 [ .
A 18,5304 BARERIAIel Ak b Ayt Sover rtne
appairgﬁg asmgm baydnlat $tyle intetcendeotén BOwrmnthe cari8er bbidg thereof and canister
Egrﬁoﬁg menber 28 is retained within a central bore
b°§ﬁ‘ %8 ram 18 in a manner that linits, if not
precludes, its rotation and translation with respect
to the ram 18. Accordingly, rotation of the drive axle
26 FAdsBds acrewrseetignshrirvgakicnainnedhs e Br 1% WdlBakd 18,
thereby allow ng selective translation of the ram 18
bet ween t he engagenent position E and a di sengagenent
posiRlGos B.an sRKRebdadrpersgedtive Fle® of3he wiper sstppep mehber apparatus shown in
qu ﬂ?lng 14 includes a central bore 32 that is
igured for receiving the bearing assenbly 12. An
outer barrel 33 of the bearing assenbly 12 includes a
circunferential recess 34 that defines an angled ra

engGrmEnis 7 SEEBEATEAISY EbAAB AFRKTIRRLEPPAFFIA g cetpTdance with an
Rl SPORYRIER VARG, 38 An [nside face 40 of the

equi pnent using central bore 32 and an outer face 42

of the outer barrel 33 are respectlvely tapered (e.g.,

| nt gll‘fj:' 1:29 les%é}%\%gt%cﬁ Fh eewos ow i, O% lger Qiglrg%' gz%trrﬁagce with an embodiment

of @i brpsdaNinveAieal Nng 14 when the bearing assenbly 12 is
seated in the equi pnent housing central bore 32. A
plurality of seal-receiving grooves 44 are provided in
the outer face 42 of the outer barrel 33 for allow ng
seals (e.g., O-ring seals) to provide a respective
fluid-resistant seal between the outer barrel 33 and
t he equi pnment housing 14. In one enbodi nent, the
tapered inside face 40 of the 15 equi pnment housi ng
central bore 32 is carried by a repl aceabl e wear
sl eeve. The repl aceabl e wear sl eeve can be renoved and
repl aces as needed for addressing wear and routine
mai nt enance. In operation, the bearing assenbly
12 is lowered into the equi pnent housing central bore
32 of the equi prment housing 14gMth the ranms 18 in
their respective di sengaged position D. Through
rotation of the respective crank 24 in a first
rotational direction, each ram 18 is noved
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20 fromits disengaged position Dto its engaged
position E. In its engaged position E, the angled
barrel engagenent face 38 of each ram 18 i s engaged
with the angl ed ram engagenent face 36 of the outer
barrel 33. Through such engagenent of the angl ed
barrel engagenent face 38 of each ram 18 wi th the
angl ed ram engagenent face 36 of the outer barrel 33,
the outer face 42 of the out er barrel 33 is blased
agai nst DEFATLFD DE ' DARA YN 6
central bore 32. 25 Rotatlon of the cranks 24 in a
second rotational direction causes the rans 18 to nove
f r aFTGIShei3r shoespgiohs Nspecﬁﬂ gﬁ@ ﬁﬂatmngohirﬁil’heEd 1 Gn béw@kdance with a first
e di senga

oG g FEQERTHABTPB [8 TP iOR Sl B e PPN retomed 0 as o

lowastessmrerothtinposoniroichead M« ilthstiaddan BRGS. 1-3, it can be Vedhi thdt an underlying

dlSthF %qﬁ\é{Of ! he %q?legsfal lng aépgi%gt%sgllngl?ctogf ara t}léjﬁ‘r&hresent invention and
pno(ﬂ enaédﬂnggtss‘embm refatingnahparatyibes ds ﬂlﬁlttbmtanasu}de femznmhg appatantsyutilizes a

e retaining appar s _30in.accorda
Bl R L et RO GHE PR O End OO AT & T H SRty 12.n.a fixed
posﬁlloﬁ smhtre@act tsarf @yuipireat lvasidg 14 (iep eommenllycrcfaméd t@4n thaart bea bowl).
An € ced t electrlc unatl
s e I G PSR el 12 Rabhfiefie BB rigoer mibber
asscmﬁbly httactied to@nard poréién théraof brfsrshewm rtwb mrmﬁsssmbl[tcs angularly spaced by
approxﬁlg%tgg 186 dﬁ,fg’re(];soarre Brog OVid Ecg Foq a%%ﬁ%be%%tg z?sgénlﬁf} ?1} ng ltlié(ﬁd position
witha|respeeett foo ther squfipment Houkiag d-4o glrvatverd a rzamtstyl_m ret:dni_ng gapparatus in
accr?é%mce %ﬁthetﬂg Pfegén? var&l%ng?ng&?ﬁmﬁeg I%(S RNCPX%HL&E 3 aufég C’i%%r& Qram-style
retapmeg) raapar@tus almaammdmm umh 8tei piescan _otl‘teetiore shavipg enok thecftwo ram
ass@hIRE gl 8 ce‘n?ab g%nl? oflt P S5sEmbt ?f%ﬁh B8i 1%@899&? nt to be
provi ¢ ng a respective ra nits
engaged posrtlon tolimt the potential for

uni EHf %rh g& EPN)%Q?Q%(H? Enotug oﬂ q]r%(sieétﬁf\é@&gn}et ?%of the equipment -

dlsen age ano er e
housing ér* altd, efnShownfm)FIGSh 3 anthy| indudes Arasm g&@eimhh disppsed wahin a bore 20

of tf;i‘eg% Specy Cf:ar'é ﬁeq r% g ﬁﬁa{cg Iraen? g%%@%?g%%tgﬁg a §§ec%t19e Qﬁelacement means 22
coupled dsiweeh atmpmoing a,tbitq Meokthawarh jagssmbly ¥Qrmsit the fizgn j18y The mounting
platg,?ﬁ Aﬁl dgtﬁglféﬁ & {&?9%19@ }ecbl%rol & @g?rgﬁ&?a&{thé’\éeﬁ&u@tﬁgblacement

er exangqe such alteration
megng 2t2raélowpta| Resiion |o|f1 therginol withia thehers 28 e e gelectivghy varied. In this

marft AR s%lect?vemléﬁ)%elﬂ&{t 'tjrﬁztaﬁstZVﬂﬂo% e rﬁlﬁWStto B@&tlecm/&y RIBV&l between
movement of e rans 18 fromthe eng a osrtlon

an enEegaEN P@lteﬂns%ﬁgﬁg%)orlns@sdlten&ge{ren@om 189 Eg i ng
rel ease and/ or application of pressure to a ram
cyl i nder or . 15As can be seen, a ramsty

r et/ Hpstetedy wba%le@wﬁ displaesnens Asansg 2 inclades érh%@fpneﬁﬁd crank 24,

driv’faxicl?® 4Rl GREHYck nt¥iRE 29 The Ufied SiS26FOREbIR mduda Bh qgaetespecuve
over clanp-style retaining apparatuses for retai

ng
moWERE PP A5 YehBpgnenthaheifecEVily pschidesdpngiudingl Glacement of the drive

axIEBHy R RRbect @tﬁ@ﬁbﬁ&n@ laié’@f' Tae Yokt S8eSed alkUbEs fiRéldly attached to
are not limted appar atus_ of feri ng ease

of
a fishepdAoneh the ke s 26 g%éh@é etatiaryaf thgsaketA fgutsa fgion of the drive

ax16 86. A SRR %ﬁ@d&p of ﬁl@ Qe YUglend i9fn tHagded Enéa%@héilt Wlth the interlock
ment, and 20t he apparatus positivel &P iasing t

mmﬁé%rr%%n heinteslopk PemBei? &is staipedywbiajarcensal t@rﬁor%félbeefefn 18ina
to the housi ng and/ or nmating seal (s). FIGS. 4-12
show vari ous aspects of a rotating control head 100 in
accordance with a second jgnbodi nent of the present
i nvention. The configuratron and operability of the
rotating control head 100 is generally the sane as the
~configuration and operability of the rotating contro
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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

| ow pressure rotating control 30 head. As shown, the

rotating control head 100 includes a plurality of
rramgajltaartllymsspafc:&d pagehudes,rismotsion rind itessldtk® vioh respedtrio ghe ram 18.

cglacg%gngrafaé % ¥he 2 Ia@dea2 I;i%(tl%? s P gérrésg&?dl% {rgnsrlaﬁl%ﬂeo(fghe ram 18,
théreby alldwing saléctias tmndimmn)oftﬂhfanana]réﬁeb@twbm thnbmgagblgaertthaesmon E and a

nme as that.illustrated in FIGS. 1-3. The bearing

‘hﬁgggﬁ%Fntqﬁﬁnﬂgirennvably nmounted within a bore 115 of

t he equi pnent housing 114. As shown in FIG 4, a

pre u 116 ,can | ' .

11 451?6 emngqnaqﬁ(ﬁ}e% he e%lﬁ?mgﬁ% L{{Hugq? i fr‘?lgfélgggrrg Q:tentl?@ub%rg 32 that is
configiiredfoe teceivingitlge lmhasng @ssefdbllyelﬂe/m outhlalnanteh@ phrthebeariag assembly 12

%aéje% il'rgumicél%ﬂ lﬁ?ec%& 394| tﬁ&tdeﬁﬁgs%n?ﬁ%&ierfanlae\ﬁg{k%n%m face 36. Each ram 18

Inter or

ransducer out oW Nng
incledest an aaigkadthaunl cngagcmcm rfaqeg38. Aot mwidie fagce 4hefl Ge equipment housing

ceﬁ@ﬁﬁé@%& %{dS&ngutglﬁtt ce Q{ 8@1?1? g)ghetr b | el 33;0%ut : f())@c&l%lggaﬂ}% (e.g., a2-

degRe taml) far provishng 4 tapeied anterfatiedepydsa theornterehsrrbh Handbthe equipment
|
e
plurality of z@l-mcewmg@géf@s o et proviidsd ip rerquisy fase 43 9f grouter barrel 33 for
al{g I{%egeall% 06 rﬁﬁ%eﬁ%ﬁ'p@&n@éz?ﬁe‘gpécﬁvéﬁ&d r&lﬁaxﬁt' sEﬁtbetween the outer

Aht g7 stribution manifo i s angul ar]
bagph%iedldatba pquipmerhhohsing &4.dn @np embwbmqm HHegenarastinsidn face 40 of the

e,fnplll(ﬁsﬁg ger{tﬁl re 39¥% c]aﬁ%dd)?girr@ﬁ%eabl-er%axf ddeSt. The replaceable wear

|cant |str| ution mani f includes_a first
sl@@apan heremenett andgeplpess ag zwéed §>rfaﬂ¢r§fsn§'e‘a1=ar ARG Fquéigs maintenance.
passage 120b, a first bearing |ubricant coupler 1200
and a first bearing lubricant passage 15 120d.
secdnapératinn, Babeardizgssrablx 1 o1 lovesied Bathg squiphent ba%sglgefemral bore

325&5@19@ ﬁ?ﬁlantl HORSinE AAtw PRI Sths 18 3R thef 1%%5‘6@{"% &6&@lgaged position D.
| ubri cant passage 122b, a_second bearing, | ubricant

Theeghl retatiqrpolcthe rapestive erapki2h Bar ﬁﬁ@rqtqﬁ'sp?léafﬁfﬁ%a%[ﬁg’én 18 is moved
frdh %4 dlszﬁgaaﬁéd f)(%’itlo?l@lto tyg{gage'%ﬂ;osﬁ%ﬂi e itd &%gécﬁposmon E, the angled

baix%bq%?é;?nig{ ﬁ\égﬁ,@% epq‘,i"ér%p{ ]b\cbgtquségglla 1tl]l1'I guﬁ @g{]{a ag’nség ement face 36 of
thé DRECRRIISE Mhahigh tshéh &d ﬁg‘efmeﬁﬁaf th8 ﬁnélélbbdrfeﬁﬁﬁgagé}ﬂ@it €dce 38 of each

120c i s conmmuni cati ve MAtE ge first b arl ubri c
2636

ropdSH o he 201G T SEETBR oo ST ATy BPieE e 42 ofthe
ot} VBB IR Diased BEnise @idside flce [40 T itleadifuipund heusidgetatral bore 32.

IS, ] . . )
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

in accordance with the present invention. One example of such alteration is for the hand-
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conmuni cative with the second seal |ubricant passage

122b for allowing the flow of seal |ubricant

t her ebet ween and t he second bearing |ubricant coupler

122c is comunicative wth the second bearing

| ubri cant passage 122d for allow ng fl ow of bearing

| ubricant therebetween. Preferably, but not

necessarily, the lubricant couplers 120a, 122a, 120c

and 122c are quick 25 disconnecting type couplers, the
operatadl clanlb?4 erarbe repbaspd with an deciric, pa@enagie er hydfdulig motor arrangement for
allo‘%&q #gfrég ﬁl&{zegﬂo(a? %f t}allefS ggv%)aég?gnéﬂ&lé%f%ﬁ&hélg o% %@ﬁ hifdHon is for the
hmﬂdrdbﬁl@teémank Bt bavelaged-with Tomf inganabdevies. One exarnple of guch alteration

HiRe
R o o R B R R PP Rkt o
linegmation wgmem\mch aga hydraulicos aneumatie rasnnpaaianyiBl angthgr example
eRatholl & BFL GiscrB@N ProldePro8 &G 26N ti
Ofs\(ya%!‘rﬁlk c%%t %pfgsgg S% & &g& #ﬂgﬁﬁé&?é Ry l% Irubr I cant § @ respestive
ramy} &irifsipngagsa Pﬁ%ﬁ@lf t@l lgmit the nosentlalé‘@wmm@twb@owmw af the ram 18
towfahf fd d1§§1 !égeldégﬁlhgﬂ Mfet %H&Héieelxal%ﬁlg o\f"kﬁ(ﬁ‘l' a‘i‘teltahgn %%ﬁt‘he angled ram
barr el m | arl as shown in 8, first

engpgaIngng @CF Fbandthpan bengagranest fa@ﬁ@ megfplmé Wiith agn-tapered
facéil A5 bﬁw&d faaesmaﬂ prNife thé Qaméblss@fmmtfbasmy Sh¥h dudh ?aces are brought

irst beari ng | ubri cant channel hin the outer
mt%%ngﬁ%qmepzwa fach athersdnd il b@ﬁﬂlﬁh@(am!ﬁqféa?h alisgdion gy the optional

mcﬂi&aﬂl oPf mbAR sS@CRNGr EXRIE aptiocRblel RElE &QCLﬁE&HAt flveits movement

5122 is conmunicative wWith a second bearing. | ubricant

of the el 8 fioga thej engaged pREtioy tosrard the ﬁ@?ngfged position (e-g gy preventing
reldabd &id/cy@phlidatibd bGsHBdsufeha BRgh C?—l unfyg. first bearing

| ubri cant” channel” 132 extend from an upper end portion

136 of the outer barrel 126 to a | ower end portion 138

of AdeanWetseh, Hak-alle tdQininb sﬁnls&sbr@aéé witanldfbddiment of the

t he outerﬁggrrel 126 %FIG. q ortiqgn 140 is
pregen IVERHPMINLIGTS 4 MRRDST AE &VaREES Xy GlAept G Tk g anpgFatuses for

retdifl6€h Bbzﬁﬁh gla6eBibBy &ﬁﬂmqfhohglﬁg OfbiBfield Gtiifmedt2Bxandfles of such
act with.aramof ara ssenbly,. the k%yand

Thr oug g

Vﬁ’&%‘?sdﬂc acf?@ WA Qi dunifeg tos4 PR ISR Fase REenggpapent
disd¥@degtlent] 8 apﬁ@aumﬂgt RE-swbpoied of e heaingdTeIY mhﬁBMS édi@pment, and

114 in addlt ri cant fl m1be|n rout.e

thetan@r%tmmyﬁ s ey t@sﬁ?an&gaéﬁea@ Yot haeh PPEon wigh respect 10 the
housingrahd/@ninatdpdeaks). 128 via the first |ubricant manifold

15 120 serves to lubricate one or nore | ower seals 142

of the bearing assenbly 112 and |ubricant provided to

t heFIerse Qﬂd sh@alvatiois raismamtof a hétﬁﬁ]ﬁ'g coh@d] wad 100én Recrdmtbe with a

seeqpiap St oLy PsPertier BRaY Ths oubiRtio) 249 aPi b el Gorine

contr8Phead 440 is gariettdlywhe daine as éﬁmeﬁ:ﬁgu!lz&loﬁ anad ommbklﬁy of thé tating control

neod 5008 RS Do e PP AR M o e
to HiGSr BB fdr4i8tads reldtiag lethe cordfigassienmbhd/opkiabilitywbf thé rataingrontrol head
10Ocontrast 20 to the prior art approach of the seals

engagi ng repl aceabl e wear sl eeves attached to the

i nner barrel 148. Direct contact of the seal with the

ad 8BTS SRR Rl LG 520 bR Rfayine conwo
headd‘}:uﬂbwbl the fomatmglcbnmil headal (9emdludent phﬁzﬂxt;eomg\nlaﬁyl sliahei apart ram
assd 1ets ég(ﬂg reetglaja%g@%datsstepn%l iglg dia #’ ]i)Nesﬁlon reslg?cq to an equipment

barrel seal surface. To ensure adequate dellvery of

| ubricant, vertically spaced 25 apart oil delivery

ports 151 can be exposed within the seal pockets 143,

147 and/or spacers 153 with L di al l y-extending fluid

communi cati ng passages can beé provided within the

apart by spacers can be provided within the sea

pockets 143, 147 (e.g., between adjacent seals). The

i nner barrel 148 of the bearlng assenbly 112 S
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Lubricant provided to the first bearing | ubricant

channel 132 via the first lubricant manifold 120

serves to lubricate a plurality of bearing units 146

rotatably disposed between the inner barrel 148 of the

beari ng assenbly 112 and the outer barrel 126. The

bearing units 146 provide for rotation of the inner

barrel 148 relative to the outer barrel 126. Due to
hésimgflilngie. 5cdmmasﬂ1y| ceférudairto datiie actrambeivl)1BE aexsubsdntmglytthe same as

f t.he rr i
thetEl?t*sFrPtgé mﬁlgi% 4 é dﬂ%eobegn%% ?s(r%%mﬁl 1?9 1s1r§%o‘;%g's %Q%do&?ﬁé abore 115
of Itlereyuipemeaht hbarsingdri4138 of t he outer barrel 126 and
lastly to the bearing units 146 closest to the upper
end portion 136 of the outer barrel 126. In this . .
manfershowvhm HEad,iapgessure gad 6 1@ xpdwenbuntedan grapment housing 114 in a
amunt of hea : [
manne t;ej' al?owm E:ll He sg]rér t!é;%é:?@en tP’(eSrﬁ is dl{cn)Scr:cg %é@gﬁ Iﬂgb rﬂ{e gge%%ure gauge
116 wppbg/an ¢lhmroeio3gaeged1anglgrartraasdupaofrlﬂmn aitput ntéréage fdrabewing remote
. L. ' ' cant
o1 Sl Ao AR e, I o A B e s sage
| 22d serve to allow bearing lubricant to be circulated

backy {10.¢ h6, h{ﬁg i ﬁf{‘i}at 4URREY h{bﬁczgn dishrutiGPRkhiRdd ‘i‘méxﬁira second

f||trat I on bearing lTubricant circuit extends

Tubrivant digtributien mamsf@ld |1@|2> ¢andmtl0tmtesitan apgveratpterbd gfshebearng assembly
11§hf gﬁnéaﬁ‘?d% %ﬁﬁorpﬁgﬁl!fd]@s ii@b ﬁi?ﬁ@ tené"&@@ Qe a]t§£) ortlonh of an outer

throu earing units vVia a space between

bajrelni@6 orﬁ therbetrinp48s bt The ﬁrarlpbmc@nq@enbwtmmﬁoméo wngularly
spaded gﬁ% ?&g M Gednd Rt AR isERAROE hadiBsld lﬁﬁg Zg[ I’bquélgjaleérg@s) The first
SEeco

ricant distribution manifold ferrin

lubrigam digribetican manifold 120 inehpden aigiebieal lubregnt eaypler 430 a first seal
1u%§ﬁt#ass§§eo%ﬁ S, fakt Hela']r%lgqgﬁ{daﬂtg:oﬁﬁ&eﬁ% Xnd]-é]-ﬁrsﬂ{eﬁnﬁé‘lﬁ%ant passage

own in GS. 6, seal é@ O-ri gb
128 aThg)seeqnd lﬁrl‘t?@n‘dbﬁﬂb\hﬂt% Rangfold l?g?rlaelv ajssoongksegljgbricant coupler

1295‘,%%500‘33 Eéraﬂubljigaﬁ AREagPI 9M, Qbé&gn@beiﬁ juBHcdnhéd e@@@c and a second
ortions of the oufer barre 126 and

bet ween mat i ng
beping OABHRNIAER SU5F Al HIEHSCaNSbEFBIRPUDIFT ERQA i ComBBRIFFIg with the

firbtisBal 1Jb‘§éalﬁ 5%@@\209 & 205w RB thd HAF bfoskalllsiRadiIheréetWdef and the first
i nner barrél 2. Preferab y but not necess r|
a

begging |paricgnt copplerclgBe isgmpupisatvsAvigy the fifst bsapae fant passage 120d for
allb R AV YEHAAAL ubGicAN thep@Rtwden! Thid RESR sam 1arsh<east &JublRF 122a is

face 158 of the inner barrel 112, thereby enhanci
CORWRINIGHY Ve 1th (R serondarl dpiuicantpassage a2 fr% ° pllqugne dhe o gfseal
luicat tHESEEBY ceh ¥RE the REdoNg bdeidg (@rigant céhﬂf!ﬁ“| 12%¢ Islcemfphicid)e with the

ngaged bet ween t rtic aced art
se%léﬁewgla}ﬁwgan&aesargar Séi?qr\?ﬁwlfﬁgi%{ H?EF%M"&“WC@H
Pr@f@ra%léy: C BulaR@hédeskatil, the IanASupREs 126, OI\Ma | IUZOE bfB122¢ are quick

S0 i QUbR, TR e ek FBR i Sy hofion .
size} &18 the Ba4kihg adritdi E:@.QflerWl 10| DZ?_tch@ Ditedid da)aﬁg@btu&ediffhaht than the
bore.127. The inner barrel 148 has a shoul der 155
fhﬁcogﬁgnﬂﬁﬁbr barrel shoul der) extending fromthe
exterior surface 158 thereof The inner barrel 148 is

?te n ltﬁssa : ‘ﬁg S}el‘[l !},l t&ﬁ ot geh]:lggée dte;}gsstag!% 220&)§ Iﬂﬁ;lgr%gbl?n%%te istribution

make RENotiy @enbiitatige /G0 a ifisst Sad htbﬁ%ilt bl € 08 tvidain the outer barrel 126

o Ik S e, e B By 5t Bt 2

through an opening wthin the masher type spring 160,
whereby a single washer-type spring can provide such
prel oadi ng. The shoul der 129 of the outer barrel 126
extends froma surface of the outer barrel 126 within
a central bore of the outer!®arrel 126. The shoul der
155 of the inner barrel 148 extends from an exterior
surface of the inner barrel 148. Longitudinal | oad
carryi ng bearing .
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5 unit 146A (i.e., one of the bearing units 146) is

di sposed between the shoul ders 129, 155. The

| ongi tudi nal | oad carrying bearing unit 146A is

engaged with the inner barrel shoul der 155 and the

washer-type spring 160 is di sposed between the

| ongi tudi nal |oad carrying bearing unit 146A and the

outer barrel shoul der 129, thereby allow ng rotation

of the inner barrel 148 with respect to the outer
corhmpnightiveEXGith enfnat srahiubricanheaeiy} 18hwithimsheeutenperes |16 Bignilarly, as

160 I | oadi h
shoalﬂ nd 4%6%“ g slu2t alug g { gasgaagglslag% E‘ I g {/SVE ?u% %]q &stnbutlon

marBfol$12(6i8 (c@ﬁﬁnﬁﬁllcafvefw’:lt}ﬁ ﬂ;@tZ:ve@ifing lnBricadt eHanddn Blébvnﬂaﬂfﬁhd @uter barrel
tapered (e.qg., 2-4 degree draft The ta ere
126capd dhe s5pondhearmggybrigagtppssags 1 e ‘?fﬁé"' %ea%irla Genfistition manifold

122GE &&mﬁﬂlcﬁfvem aesgéﬂnﬁ'ﬂémn hodtilafiGEhdnt] 1347\Gif8Rhe outer barrel 126.
providing a self-al |gnnent and tight interface fit

bet ween the outer barrel 126 and t he equi pnment housi ng

:‘é;"léh ]T? BH&%HP Sheaémé;l lgg rancr1] éhel S dbeg %%giﬂ%ﬁ%%{‘ tcga%%rgf {9 extend

frordliag mpﬁﬁdenb qabm&;erl 38 of Gwasutgrlbatrel D680 arldwer dndpottionVi88 of the outer

1 The cover plat 68 is fjxedl ach 0 the
bar, 12 theh @ oy PRI 40 REthe 8Bt"8|°‘?rfﬁi {6 §165%k ﬁ“ﬁ%i&mpomon 140is a
raised bady gk 1"n€br§e@ﬁ al SR Bl tfablaml ABeiving roi8s EIWGthEBiNEs barrel 126.

as shown, the spring-loaded seal unit 166 is nounted
ﬂmgfmontaat witly ¢ tant el aram asbendtinAlrekey petion; 148 provideg fqs gpe-yotation of
the Bk i 405 b otk Al o LRGN BLLEE TEFDladhloR to tubrican
ﬂoﬂBﬁngﬂmﬂ@b&ﬁe&hm@h in FIG 9, the spring-loaded 5 seal

unit 166 includes a seal body 171 having a sealing lip

172 that engages a seal interface surface 174 of the

COVIabriBA bRovidfRE 1o S QW lubridsht $Ranel 178644 B Firs llil'lfxﬁé‘aﬁ manifold
174 is a surface of a hardened seal body that

IS
120; sgrvisgy f@lpb@m@mﬁmge lovres seady B42 ¢fithe earigg assembly 1 12 and lubricant
pro&ldédet% © (% ySBaltlLP)?ngrﬁ %#mn{nﬁlt lgﬁfvﬁacrﬁe &1%1{&8@'6%3 AnSRILB2Rerves to
~ non ene surrace o cover at e or a
lublscmte‘ emaeorcrﬁora upperceale 144 ofSthe beaminghissentblh;e 1thdde sedlat42, 144 reside

ity g eaeits CE LA OB rs it el b salsurtue

w1t1ﬂﬁ ah 66ter £aB&14785H ah hel bddrel T4 of the beari a@&ﬁblyﬂh@“ﬂndz}ﬂls in contrast
FIG. 9, an inner sealing nmenber 176 0-rin

to th%}»é@fgaa‘gwr%éhwé&w spls ieRgReing igplacerbly \mar ﬁkeves aftached 1 the iner

bareP{48"Birk& %gl‘?tgct %?%b seHl 5@8 E%Qnﬁ)é? @alrrclj § 4§ glﬁlaggés \égahilig t transfer.
outer seal i ng ne g., 0-ring) Is engage

Ad‘tmtage@ml}a nheosmale rl 42,abdé dbﬁZ)eofemdaHy efbnustakg}e Ifmaajb)m@a seal interface

unit. 166 t driv 9.
vecl i P e oAl g7 oy R 15 B Yeragluged g accoun
for §8@ onl ifindd bayéided s@ﬁcﬁﬁﬁﬂeﬂsﬁl@ a8@fubtedieliveag 6tiubait, N&itlbally spaced
166 and the cover %Iate 168  as wel | as betwee
apag g#l; dglivary Rerétl X esap b rrRosedewithin dhe 58l nosbet%’f‘m éﬂ@@ﬁ"f spacers 153
F I [
S 04T il Wbl 1k b b
spacapsrparelsss promidse miithgpsthe 8dal pbelcsits bile 167 (¢ pebgweé¢magBactsuseals). The

. has o f.the threade endi

i3] FAOOLHE el RS AL © ] G f*%ngl%gmpger fgher 149

ass@XEPattehddtodn cdd peRionddrEdfi Ng structure. i's
di scl osed herein that the a spring- Ioaded seal unit
166 can be carried by any nunber of different types
and configurations of well drilling head conponents
that suitably serve as a seal carrying structure. An
ancillary structural conpopent that is in conbination
with the top dive, inner bafrel or the like is another
exanpl e of a seal carrying structure. 25In operation
the springs 184 exert a preload force on the seal body
171 . when the sealing
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lip 172 of the seal body 171 is brought into contact

with the cover plate 168. In one enbodi nent, the seal

body 171 is made froma nmaterial whereby the entire

seal body 171 offers limted 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 associ ated

Wi t debhem rpebaded foothe eﬁr&Oleaeaang dubrivynt étensgiri3agga T first lubricant

AC%@ qd-}) s%r\éé g(ﬁ]élﬁncatet %gﬁraé@p% be%%n?%l:;]rﬁ% fl(l‘ig 6(}%%‘&% d"?s?ﬁ%:d between the

infix@ dlairBigl 481 ¢f tHéZbefmghkﬁmblhy hEgdridgthb loeted bdroal 126.i Tre behring units 146

pr%\zlgg%(%?rlf{%g? If?té?ég%rt S %? nqr}évr?ntoltfligl}tgp Bér{e? 1§§Sabue to the first
besditﬁg/Mbmdaanh%el 6328exterﬂmg30 thedottas @drtios oéiha otenbargh126, lubricant is

ﬁrmn&rl%eg%ﬂ g%angﬁ gmg Clc4??0 ?osesg ﬁoctlwI ?owe? hlgi ;g %)telré% é)'g ﬁl\é%ﬂ{& ?Qrel 126 an.d
laglygagedenirtgunits 1 4titlesesGb allengllpertﬁmd)portﬁndﬂ@ bEthe oﬁtesbnml 126. In this
anc | , ltlléegve%énrqgl; 1311(1\’1%?4{66 e §%E[aqg?g¥e§ltér gﬁloHth of hfb,é{tfrcﬂxag%wgll (i.e., the lower

cover p
beamx@:mts) qre figpt to req@acdnbrica)froam el htbhearit slllq:e)ly, thereby aﬂmgm eAtraction of

heﬁtz fé(gn \%e%m%)%utré Ir{ﬁ}gcstgor g %%Y% 9r|;]cra8 h%g dfz%h& @le second bearing

lubthmnppzesagetuizch\%ewc toallovl hearingtlabricagt @dmcrl@ulatvéamck to the lubricant

su %1? ég %}ng {gﬂ% gﬁ? ﬁ'itpgtgh "Iﬁ §%"i}e£{ﬁ{ lﬁﬁ%ntzgﬁzuﬁ”eg({%nds through the

Iom13ea| ubrlcatlon appar at us
ﬁraﬂdbliclant disttibugiontestifb sl 128 dthfdughythseistibearing i m@a&qhéwel 130 through

th@g%lh Luigs %1%5’12} T%Ef:é e ¢ ge exsl%?xlel 148%&1%@{61" QaGTels 126, through the

appar tUS Itates lver seal | ubricant
setandvizaiing Bibsieatit shamehl e and Hgoush woyndz hiprigant (diggribution manifold

'4otat|ng control head 205. The forced-fl ow bearing

ubrication apparatus 215 facilitates circul ation of
bearing | ubricant through various bearings of the

RQ@!‘S&% ng ﬁé}%e%’fé Wafi6lh Qéva}lﬁgeoﬁlgt adsirile GRA IO Qﬁﬁ&s ZFthe bearing
an

ool i ng ’the circul a bearing | ubricant. 15The
asgaprtdp 412 mg\ﬂh@eh As|shown iak1GSn5 apfbérsaelaéwz@cg iQrEing a%*é%) are provided

Wf;}ﬁg ked g%'b\/é‘saﬂﬁ oP IRl Barrd 136 &lr prdVidih @E@ah T% ﬁft’éri’h@é between mating

seal lubrication conponent s e seal
partigns o€ i outsubgsTed 126 anditheequipniegbhqueigil 111 rf’oﬁﬁht)we ngglgy. 5, cooling ribs

1 5|4lépé' blodakd bR A (¥Qiok 23456 BNhe RARY bARS 132 Phefersblabilt 9@t necessarily,
[ ubricant to one or nore seals of the bearln assenb

|y
groupg of ﬁ\e@g@lmgtrwé 134 ate ip-lipg W@&quﬁq?tllf"o'?ﬁ?ﬂﬂ% e3l jpterfgcgs at'an exterior

20N 5 L HPQAL 1iARA harrd1NA 27 fefdbly REAh &R &Johﬁ aflsitfnteffaces. As shown in
enbodi ed by the rotafing control 500 2% Shown

FIGSGS, 4 and & & waphemtyreribode Hef(c 84 A DR Pie) i AnE Ry Devween the

Vet?t?]HmS’ @? t 8§ apdrf bedrRg GRANP N 46 et &MVM?NM&nﬁ@@QGﬁﬁﬁ@oD@ch bearing
e rota

in control head 10 [ e the first
B d6| AP ML KIS T 2263, Deitcs GaBHG 26085 A\°aRFL i 127 and a
shBﬁ’lklE’xI €79 éld%za)utflirn{%nﬁl §1"§)‘i11({§:£‘«)aéxtéddb’fgl famta ﬂﬁ&&ﬁ?&r&oﬁf%thm the outer

second seal | uprican irst sea
oGNP A BRS 28 GHEH { AL PELE SHES A S Kby IR el shoulder)
exidndiaetrorh3fe cRGEIOF dirfidk Y1581 theRUf hl“h%rhnﬁéfblﬁuiﬂelfﬂ ﬂ8 is aeddast partially

lubricant is routgd to the g #% gﬁgtbve S 160. Th

disnesesh gtithim gher @utpie BRTS) cceaEd) Dorhp BB IS ?f ‘(af‘z SRfing ©
ek I%U]SHD it BRp&RE PeGideN theSshahldbrg 12D CEFStand@s®AdiAg around the

washédp
(120b, nd.to gne or .nore se s th ugh, t
bqa’é%%)eéisF’i?gg’s oH2 |G i Bt DEFBA B ROkl an opening
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The forced-flow bearing lubrication apparatus 215

i ncl udes a bearing |ubricant punp 225, a |ubricant

reservoir 226, bearing lubricant conponents 230, a

beari ng lubricant heat exchanger 30 235, a cool ant

punp 240, and a cool ant radi ator 245. A bearing

lubrication flow circuit is defined by bearing

| ubricant flowing fromlubricant reservoir 226 via the

bearing lubricant punp 225, which resides within the
withinbthe oeasherrtgse speiigr 102 vhetehy gughgle veashradypengpringban qaentide such

pre&?&;ﬂg nﬁ‘% s‘ﬁogﬁgr 2T9I'bl’f Mté’? bIaHer 12% %%%n&‘sofr&ﬂ %g{utféc%g)f % %ter barrel

eari ng ubrlcant heat exchanger
126 withmt acanitral b@arqf e bwibr baseehtl 26. eB@rﬂl@uldelztﬁ ofpthe omiearlmarrel 148

extfddd Vl{ro% b léklrengrssﬂﬁf:% Bﬁgletiﬂne? %Q}r?inlt%f LQ iRQinal R)mitcgrggng bearing
cool ant roug coo por 1 oNn

unipi46Ahe.eh @m pﬁ@e Ibedsiricowits lﬁ@aﬁ d@mﬂqd\hgtwem% shenldirg 129, 155. The

1onglglir%iéﬁg g?a{d?%h@h%rzbzeéﬂﬁé Eg? 94 A' q% gﬁ%ggd W?l'hetrl@ %ﬂaleP BE}Jr 'lhoulder 155

aring cant

andethe reasbarty X3 sprangl lsohswml bateqpethe dengithilivg) lopd carrymg bearing

umtwﬁl S the Bidr GARY @ﬁgul@e?(hé Qflergtﬁaﬁllof\xrn?ér}ottﬁﬁm%?%eqﬁﬁertbgrrel 148
e transferred to cool dant ccor di ngl th

with gespeqh ¢o the oufey lbﬂn‘r@zlalﬂé ip 8 amanagichagselr the %shes-tyr»e spring 160 actively

maﬂfa@ﬁsﬁfré@ﬁdﬁng Bithe %Q&HI&%@@ 386 thng Sch 'r(gh't'ldill k@ bedt Ihvbh in FIGS. 5-
heat exchangggﬁmT e cool ant radiator

8, ayretesiphiscy | p otter,parel § 24t is|tgperedt(e ﬁhé 2r4 é‘iﬂr%? qraft)aiThe tapered

extér¥R Face 162 en&f@s Q%ﬂr@gaﬁe’r‘&f 262064 fF!G‘p 5PEOhPLQYipAES housmg 114,
bearlng | ubricant to th earln ubricant conponent

thergbp prayiding 3 selhaligaaenhend tméat irﬁ%rfﬁce & befy cetb the oyten B%‘Relt186 and the
equigiferk HOsifEaNY, punp 225 through the lubricate core

portion 227 of the bearing |ubricant heat exchanger

235. The cool ant 15 punp 240 provides coolant to the

C OOk #Biring AGWab PIGR 4D 81 911204 U0, HeREn LAY 16D rn@maesrat szrmg-loaded
229. In_one enbodi nent, the rotatlng control head

sea unilf9utisrasedRetveca arcevatnlaﬁgl%%ﬂdraotpp deixel | G de AR PlafF 168 is
FIG 4. In such an enbodi nent, the bearing lubrication
conmponent.s 230 are conprised»by vari ous conponents of
the rotating control head 100, which include the first
bearing | ubricant coupler 120c, the second bearing
| ubricant coupler 122c, the first bearing | ubricant
passage 120d, 20 the second bearing |ubricant passage
122d, the first bearing |ubricant channel 132 and the
second bearing |ubricant channel 134. Accordingly, in
such an enbodi nent, bearing lubricant is routed to the
respecti ve bearings through the respective bearing
| ubri cant coupler (120c, 122c), through the respective
bearing | ubricant passage (120d, 122d), and to one or
nore bearings through the respective bearing |ubricant
channel (132, 134). 251t is disclosed herein that the
seal lubricant 212, the seal lubricant reservoir 213,
the bearing lubricant punp 225, the cool ant punp 240
and the cool ant reservoir 245 can be nounted on the
equi pnent body 114 of the rotating control head 100.
In such an enbodi nent, el ongated hoses or pipes extend
bet ween the bearing |ubricant heat exchanger 235 and
t he cool ant radiator 245. Alternatively, the cool ant
punp 240, lubricant punp 225 and/or the heat exchanger
235 can 30 be renotely located fromthe rotating
control head 100.

15A
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Turning now to a brief discussion on high pressure

rotating control heads in accordance wth enbodi nents
of the present invention, such a high pressure

rotating control head 300 is shown in FIGS. 12 and 13.
The high pressure rotating control head 300 conprises
an upper stripper rubber apparatus 302 nounted on the
| ow pressure rotating control head 100 of FIGS. 4- 5

fixedlyi attaahadptonke owhebaty 126 endigpaop dtive p@feis fineldlyeattached to the inner

a us 302 i unt ed i | ace ,0f ; t I V oy
gL S ek B b SRRl N BP0 s v
ci@ppérattiabchafl ¢6 (ilees gtdoge)syfthertgp toade® ané & fixediytattd@dgd of the top

TR GRS 5 4 50 OARRA HFIQSE B B

sealuntiet66 wclutles & sdabbodye 17 1t hayingop sciting dip 1169 thatdngageer seal interface

at 68.1n the,lo res fi:

sl Pl D AL SR BNEIAR R AL R0 s e oo
habdened beall B@lyi thatds amintegral whmpetept obthetoen plife 1G8e Alternatively, the seal
. I ste 0] i r nkel
LSRR 06 Kbl rhREh g LU B 16 b itce o
haddenpd aserrevithirdthei cogerudate 168 sRrofsrabhy, ibat het necesspniliiede top drive 169
; R, drj (41 to herein
inGlab QR St Hffaa U o it et MBI [, b

apparatus 302 is configured for having a stripper

r Ubbgsr bée ?lﬁ&%)ﬁ 5% @Qﬁriﬁlpéﬁéée% hrﬁ&qbéri P@%%)g.,%t @9‘81%51 is engaged

t hereto. I's manner, t pressure rotatin
betwernrapl inhes fare308 dfshe smfnigdorded sead oo rgd divder drixp 469 An outer

seglix{ .elrﬁréﬁger n gé’i gegé’., %zé(%?ﬁg% i.s%ﬁ%z@ed Betwest 4l ARG FadcUIBD R the spring-loaded

I es tached thereto. A first one o .
seglugtit Hseand dherjomrdrivetloP plyethismgsmer, aflidrasistaat sqal agd/or contaminant-
re§i§t5ﬁt@§’§ E)s oér%@&f bR SRR ébﬁ%ﬁ-@%adie&s selfai ﬁﬁi% Al Rcdod ﬂldeﬁe 168 as well

an en tion of the inner barrel 148 and a secon
aschgbvesh tha sprngeaded segbunit 164 andghetordiygdp-assenbl i es
(i.e., stripper rubber assenbly 1307) 20is fixedly
attached to the top driver cover 306. . The top )
dr i VA besbshewmindF 16809 gad dAghe eenl hpdn 17 his ragtes ¢t the dog, drive 169

thrfigh LIYIHEN S6nipettRh spfinghi FH4CEREH ohd/ e Qprings 184 has one of the
I nCer connecCti on approaches. Mechanical fasteners. such

thegdagfpstopsrs 170rexteating threcthrorgh. & tisiRamen i ep grve LRShs one example
of0281 BhSigNtBEERNNGS HisOR s QA elbe the aldping o RIed kb€ ufik 166 can be

such inferconnection is to secure the to i ver cover
cagiyg yhdnycwmbst ef disiserpt smas el N Wq‘;drz‘g%ﬁ??ércomponems
thﬁt%ﬂalﬂl?%@ﬂv@ 8% dc8l driviey §tRlichirk OAn AREHIMET dttuG@tal component that is in
separation there&etm&en. A bayonet

) style )
compingtio AHEhE 4ep fweqnperdiagel atthe ks ds Aaqihetrepmple of a scal carrying
stiuBfugd. connecting a top driver cover and a canister

body. FIGS. 14-16 show an enbodi nent of the upper
stripper rubber apparatus 350 including a canister

bodyin3pdatich, Ge @i;ﬁdgﬁ 1 84 eyt d prélo@bordeion@he sehlfodd 7V ewhen the sealing
cover) an

) a kelly driver 357. Th er stri r .
iy Uiy rdt 2 Bt ot iR Bt ecBbleaBEgh one cmbodiment
thé BER 0@ NEL i MAdH Goree matdial 6avichY glic baily sea\bedy 336 offers limited
b ST e P BB L L P RS o s
183t dsioppéded &dlhbi@%éalgigﬂﬁf B2udef188hgsdnadenforde d%kd'éﬁttedl@iﬁhﬂ& pk8load force
are_jnterchan e W.th respect to a give i .
xEELATINE PO SR GoRiPEY. T a e R et Erh it hody 171 s such
FIGS, 14-16, the canister body lid 356 includes one or
nor e bayonet :
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5 interconnect structures 358 and the cani ster body

354 includes one or nore nmating bayonet style

i nt erconnect structures 360. Each bayonet connect or

structure 358, 360 includes an engagenent groove 362

having a cl osed end portion 364 and an open end

portion 366. An el ongated edge portion 368 of the

engagenment groove 362 is defined by an el ongated

raised rib menber 370 extending at |east partial
thaatinphgattone)f &ngagretie ntaligg bpve r@els lnmegltg@e def‘tiznattonwé thetsealing lip
andQﬁsl}]) R8P MEentitt 5%51 I;Jég 19?@'1&&@#&&3&1 gte | G RRYSN

nector structures 3 rov tween a acent

ones of the canister body bayonet connect or structures

360Asa§hqwﬁ i Fﬁ?% 6387% iQUist e hefsn h2h ﬁﬁer%ﬁelqg a&%?dance with the

cani ster body baydnet connector structures
presgspioRyensign pay cREf arenre a@ﬁlélsryalnscwﬁecoem@ngtte?ngbww ith an outer
banlel gocﬁ)a gleg gp Etﬁﬁtﬁ(%lll?;}f ﬁ%ré’t% &Bm ?érgentsplﬁ@ltlgé 3t Yre rm:”hmlted to,

ecess

e cani s bayonet
coverdﬁatefé:teeﬁ cewrtmtteﬂé&) SB8era (e seer drid) %ttdlﬂye ]tﬂFPe sane
length and all of the canister 15 body bayonet
connector structures 360 are substantially the sane

| erfgEhnll is a flow ghaet ey thgh Shows peoteting sgetrl headgyeiene 08 gpaccordance

witl fin 8RBHAIRRA SIHBE pRILY u?v%}iﬁ&? tTh@ QB 19% &fntl%l Bélﬁt é&ﬁt@mm includes
and the rib nmenber 370 of each canis

rotasag &ﬁetrolc}aqﬁlﬁe%ftSowﬂgtmtﬁstatﬁde fosepd-flove spad IH‘PIP“V‘%% PPyefred10 and

1nte%ﬁfedaf0‘r&9&ﬂlgv ‘bBﬁmfgl RbABREA 234882182 G he GaratERHEW Jéﬁldbﬁbncatlon
onet connector structfure 358 to be slideabl

appiiré@étz greilitates delivens o srgalybrieast tograsayesels of at)eagmgessembly 220 of

the FQBRQCEINR] ABR 205, tTAE f6:RBA-HbRT beRAAY IbR¥ AT a;@alraﬁ@czlerfacmtates
) structgres 360 through relative rotatjon befween t

circplgfp Pk peasing u@eama zpvieh aE s beprpesRidye P?aamgeesem?&hm of the
rotating cEraFdl ﬁ&aﬁrzobed& cithgdTthd iRuleRAibeiralg 199ekant. i d are in

a mated orientation such that the rib nenber 370 of

each cani ster body |id bayonet connector structure 358

| S el fOHAEH YW béhl IubEicRTdDE AGSHRIE 2 10N ANYERs 38€al Afbribdi pump 212, a seal

respective e of the. canjster et connect or
lubrigap] FScrvgie ﬁ@o@nds%eﬁ{] tusfwmnt%epeﬂa‘iﬁgﬁ%% glolplriefgh pump 212
extr@dts Ribri€ag frofiBe §al ibBcmbrdséiv6iF 2 DRdyd bto‘ihd@@&i@ﬁ @ktracted lubricant to

one @R TS Tt TSR B eI tooL BRZGE porponents 214, Tn
onehiibe@inibh€ ShSflatigoh@olrHehy 209 Ekf énghoded Byothe adthting ¢omtrbhiead 100
a i st nect or

rib er 370 of .each onet
sholep i, BE Aelo s SRR dae o paeary Earens T4 fiE Comprised by
varietg &gﬁ‘pﬁiﬁhts gif aby eotafng cintral hmpmt)t Wh&hotﬂelud)é tHehférst seal lubricant

couf R 1T Sreat ot FOFEPIGRIBIEt (42Briot B R4 LEEi Btges 1200, the

secafddsealnldbiiduat pasaget mbehekfﬁrdysehll b3St mlmnelt 8 aenths kedond seal

1ub1§’§%ﬂt‘é&1§a§§?ﬁ[}t‘3ah@§% ing y?fine Euc?haéty N gillirg?rﬁi %eta ub&‘ﬁ?{g 45 routed to the
resp@ttmecstalsr thsough dteeenpecgﬂe bbgal lubritant eddp}er (I26er1i20g), thivmgh d respective
ver. cover | ace on the ni s body.. 304 .

seal lﬂ%m{tﬁ’g s%eb( %g) bi, aggfp ofje §F mﬁaecsggls %%%ﬁfltegrﬁg)gxtlve seal lubricant
chamet 028 13§l)y, 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 the

c aﬁﬂtstfmedeﬁrdyb@ﬁﬂg ldBriesftien ap[bayatuaﬁé indiuddis a bedring hubafant pump 225,
alu réc§1nerg rw%ocl’rt ﬁélé eélgﬁ rlca tto(p per?ﬁ%tg I&?é(?, 24 éaarén quIacantr}lePt exchanger

as the kel ly rotatlonal dlrectlon, t hereby ensuring

that the top driver cover 306 remains in an

i nterconnected orientation with respect to the

cani ster body 304 duringl$peration of the rotating

control head and key driver. Optionally, one or nore

| ocki ng devi ces can be engaged between the cani ster

body 356 and the canister body |id 358 for maintaining

the cani ster body 10356 and the canister body |id 358
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20 managenent system (e.g., a conputer having network
access) via a wrel ess manner. As shown in FIG
17, in one enbodi nent, a data acquisition apparatus
400 in accordance with the present invention includes
sensor devices 405, (e.g., transducers, probes,
thermal couples, etc), a transmtter 410, a receiver
415, and a data acquisition system 420. The data
234¢ g bslaht mnn;a@ﬁxaraﬂwscdtMt iradigtou QV%dL\ tbearingr lybeiedtiog flow circuit is

oL a2 D35 LB SRV 2l A e o

226p@hiak rafies withihahamibiicant skertbie 226 tlavugigthe berringlutiveant components

I s gat hered. by the se vices 4
2307 S e PR A S0 e B By PL A Stgast P and back
infol't8& §éﬁrﬁ1tg3ﬁb1{]c:hﬁt REV3iNE26. Q@Gd)dllﬁ[t flbcirclitds defuslrbyt doetant flowing
410 and the receiver 415 can be an % of. .units h
frguitheagaiolant BrRp gAP-<hrorgh a1raBhtae P%‘@l b g% 3 s hsprigg Jupricant heat

exbhdnBL eSB! 04 thO¥Ran r&RAIBULBT TRE WML e c¥ie@und @bElkht do@éportlons (227,
etc.” The data acquisition Séften]420 IS Confl%ﬁé E L

229) efrthp bearing mbmamh@t grshanger 515 alloat 195 edndensnsieRieliqvpft lubricant and

cog)ﬁiﬁ{eén\ﬁefgr lfléa't:’ffbltnhﬁe SERER o SOV RSred @Dthe EBMSNL. Ab&didingly, the bearing

ormati on can be stored, nonitored and/or anal yzed
lubricant lreahexckangerc23oiippreferably, baenat secessanly & Gavidde-ligiid geat exchanger.

T%H:tr ﬁiaﬂ&a&%r H9s & r{mr:%féﬂﬁlz b@hoPhede&laRlyedr 40 lﬁh&mmalﬂ{ﬁ%j

rotating co I n accordance wth
present invention, a keIIy driver is oil field

e Rl Wy 22 AR B, 9504 8o i i

costponants 030, ewitto siatebitaring lebriceht] heinly rcmmd lfﬁ@@ t rthe lubricant pump 225

th{%ﬁglgﬁ%qg %agfyﬁtghel%gﬁl en%?d({fgﬁ Igeang% bnc %Qg(%han%er &35 The coolant
pusf) 240 Jrieibids®slabiOn thecdotypt radizgor 240 thramgh the nodartticore portion 229. In

p| CRCH ﬂ%@%ﬁg&o@%@r}l%ﬂéogg@g@o@ﬁa o h%%etaégg 88rol head 100

shEﬁH’%?FK? 5291 sgélﬁargé}ﬂﬁddgﬁfrﬁ thé Beariad thbeicatRAtcainPonenBr230 are comprised
byENBEO0H SO GO e AN LRGh Sty B i bearing ubricant

coupieAido¥, ROkcbRPb&Ng RBASBEEL UM M2 RN the ﬁﬁﬁ@&ﬁﬁlgﬂﬁ&ﬁhﬁtﬁﬁssage 120d,
associ ated dri || strlngaf(bF 10l n the prece

theleseand bsrine bibriept parRee | 80 s fre tsadnaipapapeneh | ¥gnd the second
be%ﬁzé3 Al E}Emgél . nzgcccol;di'l?ély, fiQ 5#BhenRA o dARNE ‘B@:am%rldbﬂld’&nt is routed

are s 'I'Tustration specifi
toehmmenmrq@amgsm\m heesmcétg@hqamammé SOYRAGY (b@c 122c¢), through

oPFAFAFE I RBATRLLIR03, 229, A1 A0 o ks o e
remaMedadahmghlbskaritIcmimelr(lﬁhewé}t to practice

enbodi nents of the present invention. It is to be

understood that other suitable 15 enbodi ments may be

ut i It sedisdoxdd thesdin thagiheadeal lobtéranlt2lthe sdabhibcighntamgrvoir 213, the

el.ectri.cal cha Qut
beRHEE Wit PP oo 6 01 oD P 0 g [ s oo EERE 345 oibe mounted
o6 gLt Be GBS 814/ oftthe ﬁitzitmgtcbﬁtr@i&ﬁmi i Gt osuch mntembodlment elongated

certain info t|on k e skilled
hoyfpé)rmx[éeé éﬂ@f{; FE ey tp% eaalgg at e§chap%eé Fé? 8?(2813 ﬁ8?lam radiator
245NA RAARH elyO tHRRobla¥ipufh 240, mlsm:aﬁmﬁmf 175 dn@lorthehedt ekeliahfer 235 can
herei n, buf on the contrary, |s i ntended to cover

beygmntcly loestehfrpipdhe mﬁ%’dligfcpﬁté‘?llhﬁ?% 0%nd 20equi val ent s,
as can be reasonably included within the spirit and
scope of the appended cl ai ns.
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WHAT IS CLAIMED IS 1. A rotating control device

configured for receiving a downhole drillstring during
drilling of a well, conprising: 5an outer barre

having a central bore, wherein the outer barrel has an
exterior surface configured for being engaged by a

mati ng surface of a rotating control device housing;

an inner barrel at least partially disposed within the
central bore of the outer barrel; 10bearing units
coupwaingmemtearbrichiliscussion en Bigh presprowitalinggorten dewsin eccordance

w1tﬂ|ehg)ﬂﬁﬁ{gntso(ff tﬁ%fésgﬁﬁr{v%hﬁona@@chai ﬁl@%f@sd@}(gﬁﬂr@bontrol head 300 is

her ebet ween, wherein a firfst one sal d bearin
shqy\m nFIGS. £3and 43 Bee high peessurg roiginacepagokiead 368 COIHPHSCS an upper

striptd by appeiatie 802 %hﬁ’te@&{ el pRe&uR: n%%ﬁﬁé‘gon%?hé% 16GbIFIGS. 4-

earing units is configured for carrying | oads exerted
12 inrvgpangs whgteby thsapperesinpst aibbegipparatus 304isppaungddn plsce af the top

dri®Xfddt %n&nm%ﬁ d05BPae %p?& Wﬁﬁ)@r ﬁf%bgr DLk 02 \e@ﬁ{eE 'tH?: spring-

the inner. barrel extends through an opening with

loagdgdeserl3uniti 1P c Bhesspang-lasgedsabunit BoRds sreaged hetwesa thy @Mﬁrg body 304

andf tRE & eLYBlet1bR¢h 1B E‘Qﬁé’mﬁ?ﬁief‘fs@t‘ i9BerlvsiClie P deigt U9 and cover plate 168
| ongi tudi nal | oad carrﬁﬁdggpearln unit and sa

id
in g Ao PEeSTiB roiefecton el drheorigistas drAnpO4 isaadtached to the outer

barfé@'llﬁ/inrhgnzk}ﬁéf WH&eBy%{au&h Qﬂﬁe @arh&éi%b&jd s vadth fe@ﬁe@f ®BNEk€outer barrel
and a stri attachnent sStructu

XIS b
12qa ﬁt%b%t%rtIWWcal£€ ngﬁ cYP’F’iC%th& lagepent qﬁs.«wr gbstantially
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
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.¢., stripper rubber assembly 1307)
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

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

interconnection between the canister body cover 356 and the canister body 354. The upper
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252. The rotating control device of claim1l wherein:

said longitudinal |oad carrying bearing unit includes

spaced apart races with a plurality of roller nenbers

di sposed t herebetween; and said force urges said races

agai nst said roller nenbers. 303. The rotating contro

device of claim1l wherein: the outer barrel has a

shoul der extending froma surface thereof within the

stifppeefubbarappdratae A shbwhan BIGS. i€ 6iandi g ubpﬂ:rrse‘lpphta&blaer apparatus 302

B 5R F ELR  ETL AReS SOk 8 s g
codirslizaéd bet ween sai d shoul ders; sai d

| ongi tudi nal | oad carrying bearing unit is engaged

with a first one of 5said shoulders; and the prel oad

for c&illex&tﬂiﬂg@ FteiSb é4- 16 sthe cspsscbdydidiEdnngades one or more bayonet

d
in gﬁcgg%ﬁ}cy S L % egﬁggl %‘g chhggr &)%355511%01{1%5% al’%rl)g nﬁ)é% n%t%%%ayonet style
indeoinget mmcmkauaﬁoﬁamaammt tdmpegorstmeiiref H'c é6(bmelr1d¢swg engagement

groovnb3%5 h|a§m% %ocﬁ]()eseg fen@p&‘t}loﬁ Se£ 4 £ﬂ &%n\/@lﬁ I}%ﬁloﬂ%6aAn elongated edge
portlon 368 of the engagement groove 362 is defined by an elongated raised rib member 370
extending at least partially along the engagement groove 362. A space 372 at least as long as one
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 as long as one of the
canister body bayonet connector structures 360 is provided between adjacent ones of the canister
body lid bayonet connector structures 358. Preferably, but not necessarily, all of the canister
body lid bayonet connector structures 358 are substantially the same length and all of the canister

body bayonet connector structures 360 are substantially the same length.

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

orientation.
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5. The rotating control device of claim1l wherein the
prel oad force exerting nenber is a Belleville washer.
156. The rotating control device of claim5 wherein:
said longitudinal |oad carrying bearing unit includes
Spaced apart races with a plurality of roller
menbers di sposed t herebetween; said force urges said
races agai nst said roller nenbers. 207. The rotating
control device of claim6 wherein: said |ongitudina

| oalbhecyonet imierérmaedt plgnotmesaré engegrgatjecetioplly lowgripg whe topohever cover
I
306Ofnt glage gggyésg%g%g ‘%ﬂ? V%EGWIB{ ﬁJ Qf’tgmfeﬁfbe ﬁﬁet{rﬁh ggces 372 aligned

n Sal ngl t udi n
acceralmg}y, ragd Ei@arrmagng: Hiettopddves coer3RE a(frﬁétlm ok ugn with respect to the

camcsr@ ‘BB&J}%@ fog Scufin lﬁe ch)t (ﬁ'I\)ep&)v‘ElomGrtQ lthedcectﬁisfé?b&ﬂiﬂjmgl’irefegably, the

rece|V|nga strlng urlng ari | QL
dqus‘flomofbxbplpng rpéa’fwn|0§ ithﬁ:gop éﬂVQij @@‘eqr 39 with respess it e aamste ody 304 is

the Qﬁﬂé &1?&’[19195%@@ oSO B8Lcti6X tﬂ?e?éi)'yrégerﬁlg Mot the %ﬁc @HLr cover 306

hereof wthin the outer barrél central Bore, wherein
fentaﬁ’é inyg imjerdennqetd onigriatign veideretneet to thesanistaickody 3R fefingeperation of

the E(gﬁnt{:%gc:oﬂtgol %@Mﬁ%? Wrifer"@SddAGS Yhd 8GRoreflocRing AbAELREN be engaged
evi ce nousi n
between the canister body 356 and 816 canister body lid 358 for maintaining the canister body

356 and the canister body lid 358 in an interlocked configuration.

Turning now to data acquisition, it is disclosed herein that respective portions of a data
acquisition apparatus can be integrated into a rotating control head in accordance with an
embodiment of the present invention. Such data acquisition is valuable in assessing operation of
the rotating control head. More specifically, such a data acquisition apparatus facilitates
monitoring, capturing, analysing and/or transmitting of data relating to rotating head operation.
Examples of rotating head operation include, but are not limited to, well pressure, time in use,
max pressure seen, number of drill string pipes installed, amount of downtime for a given
reference time, number of bearing assembly rotations, number of critical conditions experienced,
and the like. Acquired data is preferably sent from the data acquisition apparatus to a data

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
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
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.

2(
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an inner barrel having a shoul der extending from an

exterior surface thereof, wherein the inner bane! is

at |least partially disposed within the outer barre

central bore; bearing units coupled between said

barrels for providing concentric alignnment 5of said

barrels and allowi ng rotation therebetween, wherein a

first one of said bearing units is configured for

car riyrigg howds aelentsth ofadiagedl eﬂuipmmeasﬁ:dsrdﬂdrom'mg @bstrol heads in

acg\l\%g;q%é nlyylgv %13&%2%&? prslpﬁtgoqs g;lgeélt})f: Vlﬁf gsdmfl1 6'[1,?81 F%?Iﬂgft tg}at facilitates

g%erﬂtaﬁéﬁagtolﬁﬁfert@ h Segdlt ¥R WedFKD ngishadey aﬂla|embod1ment ofa

10carrying bearing unit jis osed between said
kegh Jrivetei08;in acqeadaney With @n\gebrdimeay gﬁgg SEPSERtINEEHOR dihg kelly driver

500 1nau&je%rlﬁn%e#§§ h&hkgljdg n? rt(gpﬁﬁéﬁ 0, %H aﬁ c'ﬁBﬁ gsﬂt&hhsel%n The split

evi erei
bublahgemsl daeh inakide spaved apai Msgd members r52@ éJF he¢ sbagediapart himgé members

| oad c ari It an said barrels for .
520 REASALFE BRPe TG EY YE iSSP R RSl popgestion ins 512
In Yk hahRé! M8 %@e'nﬁkﬁ‘%&yﬁzm&l Ue&ézﬁﬁl@rhﬁ& rapidl§ en@dp@d avith and removed
stripper rubber attachment structure integral with a

frqnp theraseasinteslabil} $EnoHRIPehe i nner barrel. 9. The rotating
control device of claim8 wherein: 20said | ongitudina
| oad carrying bearing unit includes spaced apart races
W t ﬂnahcpj)necaimg glretmiedrd:dsd:xmtlonerdﬁ@pmedwg Flyggremade to the accompanying

drévgl?lrase Eﬂ'&t %rim ﬁ'é??gtd]? Sgéfd an(? i Snidh9%2 SR g B a‘gg; o?gl?dsﬂ«sittlon 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
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

equivalents, as can be reasonably included within the spirit and scope of the appended claims.

22



10

15

20

25

30

10. The rotating control device of claim8 wherein:
25said longitudinal load carrying bearing unit is
engaged with a first one of said shoulders; and the
prel oad force exerting nenber is disposed between said
| ongi tudi nal |oad carrying bearing unit and a second
one of said shoulders. 3011. The rotating contro
device of claim 10 wherein: said | ongitudinal |oad
carrying bearing unit includes spaced apart races
WRATHSLCIAIMED XSy of roller nenbers di sposed
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an inner barrel at least partially disposed within the central bore of the
outer barrel,

bearing units coupled between said barrels for providing concentric
aligninent of said barrels and allowing rotation therebetween, wherein
a first one of said bearing units is configured for carrying loads exerted
radially between said barrels and a second one of said bearing units is
configured for carrying loads exerted longitudinally between said
barrels;

a preload force exerting member disposed between said barrels, wherein
the inner barrel extends through an opening within the preload force
exerting member and wherein the preload force exerting member maintains -
force on said longitudinal load carrying bearing unit and said barrels for
preloading said longitudinal load carrying bearing unit along a longitudinal
reference axis; and

a stripper rubber attachment structure integral with a lower end portion of

the inner barrel.

2. The rotating control device of claim 1 wherein:
said longitudinal load carrying bearing unit includes spaced apart races
with a plurality of roller members disposed therebetween; and

said force urges said races against said roller members.
3. The rotating control device of claim 1 wherein:

the outer barrel has a shoulder extending from a surface thereof within the

outer barrel central bore;
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10sai d bearing units are coupled between said barrels
for providing concentric alignnent of said barrels and
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rotating control device of claim 12 wherein: the outer
barrel has a shoul der extending froma surface thereof .
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Belleville washer.

6. The rotating control device of claim 5 wherein:
said longitudinal load carrying bearing unit includes spaced apart races
with a plurality of roller members disposed therebetween;

said force urges said races against said roller members.

7. The rotating control device of claim 6 wherein:
said longitudinal load carrying bearing unit is engaged with a first one of
said shoulders; and
the preload force exerting member is disposed between said longitudinal

load carrying bearing unit and a second one of said shoulders.

8. A rotating control device configured for receiving a downhole drillstring during
drilling of a well, comprising:
an outer barrel having a central bore and a shoulder extending from a surface
thereof within the outer barrel central bore, wherein the outer barrel has an
exterior surface configured for being engaged by a mating surface of a rotating

control device housing;
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9.

10.

11.

the preload force exerting nenber is di sposed between

said longitudinal |load carrying bearing unit and a

second one of said shoulders. 515. The rotating

control device of claim12 wherein the preload force
exerting nenber is a force exerting washer. 16. The
rotating control device of claim 12 wherein the

prel oad force exerting nmenber is a Belleville washer.

10 17. The rotating control device of claim16
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wherein a second one of said bearing units is configured for carrying loads
exerted longitudinally between said barrels and wherein said longitudinal load
carrying bearing unit is disposed between said shoulders;

a belleville washer disposed between said shoulders, wherein the inner barrel
extends through an opening within the Belleville washer and wherein the
belleville washer maintains force on said longitudinal load carrying bearing
unit and said barrels for preloading said longitudinal load carrying bearing unit
along a longitudinal reference axis; and

a stripper rubber attachment structure integral with a lower end portion of

the inner barrel.

The rotating control device of claim 8§ wherein:
said longitudinal load carrying bearing unit includes spaced apart races with a
plurality of roller members disposed therebetween; and

said force urges said races against said roller members.

The rotating control device of claim 8 wherein:
said longitudinal load carrying bearing unit is engaged with a first one of said
shoulders; and ’
the preload force exerting member is disposed between said longitudinal load

carrying bearing unit and a second one of said shoulders.

The rotating control device of claim 10 wherein:

said longitudinal load carrying bearing unit includes spaced apart races
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with a plurality of roller members disposed therebetween;

said force urges said races against said roller members.

12. A rotating control device, comprising:

a rotating control device housing having a sidewall structure defining a central
bore; and

a bearing assembly including an outer barrel, an inner barrel, bearing units and a
preload force exerting member, wherein the outer barrel has a central bore, wherein
the inner barrel is removably seated within the housing central bore, wherein
said bearing units are coupled between said barrels for providing concentric
alignment of said barrels and allowing rotation therebetween, wherein a first
one of said bearing units is configured for carrying loads exerted radially
between said barrels, wherein a second one of said bearing units is configured
for carrying loads exerted longitudinally between said barrels, wherein the
inner barrel extends through an opening within the preload force exerting
member, and wherein the preload force exerting member maintains force on
said longitudinal load carrying bearing unit and said barrels for preloading said

longitudinal load carrying bearing unit along a longitudinal reference axis.

13. The rotating control device of claim 12 wherein: ‘
said longitudinal load carrying bearing unit includes spaced apart races with a
plurality of roller members disposed therebetween; and

said force urges said races against said roller members.

14. The rotating control device of claim 12 wherein:
the outer barrel has a shoulder extending from a surface thereof within the outer
barrel central bore;
the inner barrel has a shoulder extending from an exterior surface thereof
said longitudinal load carrying bearing unit is disposed between said shoulders;

said longitudinal load carrying bearing unit is engaged with a first one of said
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shoulders; and
the preload force exerting member is disposed between said longitudinal load

carrying bearing unit and a second one of said shoulders.

The rotating control device of claim 12 wherein the preload force exerting member

is a force exerting washer.

The rotating control device of claim 12 wherein the preload force exerting member

is a Belleville washer.

The rotating control device of claim 16 wherein:
said longitudinal load carrying bearing unit includes spaced apart races with a
plurality of roller members disposed therebetween;

said force urges said races against said roller members.

The rotating control device of claim 17 wherein:
said longitudinal load carrying bearing unit is engaged with a first one of said
shoulders; aﬁd |
the preload force exerting member is disposed between said longitudinal load

carrying bearing unit and a second one of said shoulders.
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