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SPRI NG LOAD SEAL ASSEMBLY AND WELL DRI LLI NG EQUI PMENT
COWPRI SI NG SAME FI ELD OF THE DI SCLOSURE The

wodoewd0sur es made herein relate generally to equiyxYessionss71
systens and apparatuses relating to drilling of wells
and, nore particularly, to rotating control heads,

" RIS B G AR iy LEDHINAGHTPENer

typlcally drilled mn connected to a

hol low drill string which is inserted into a well

casing cenented in a well bore. Adrilling head is

attached to the well casing, wellhead or to associ ated

bl owout preventor equi pnent, for the purposes of

seal ing the interFI@LPOFTIEE MSCLOSURE rom t he surface

and facilitating forced circulation of drilling fluid

through the well while drilling or diverting drilling

f | l]“hdsilmmyref mate héreinwelate. gelbedally tonequlipmend Ssysteial dade apparatuses
not o, water, steam dr

el gt et e diraer pprtigularly, to (R ca%l%%'é"e&%t fjating plovwout

me&hﬁni@mwmequlrculat|on drilling technique, drilling
fluid is punped downwardly through the bore of the
hol l ow drill string, out the bottom of the holl ow
drill string and then upwardly through the annul us
defined by the drill sBACKGR@UNDhe interior of the
wel | casing, or well bore, and subsequently out
through a side outlet above the well head. In reverse
ci rilil gas,i water, geqnhmnal wet$ sndithel likmgeftypj'cailytdr'rlbdg/maa drill bit

t nnul bet string.and
confic i PR PR i R TRl i fiesie St ¥ Wen bore &
drilliky heaghis tanachearte thé wehecakial,| @¥idad bl t& Esosigte@mlbvadik pddventor
the well. Drilling heads ty |caII% i ncl ude a

equipment, derathy RyERAjes of sealing reaniegiar pbthscvell Borsi fromppec pprface and

facnﬁ@ﬁﬁé fofoed cirllA{oRBF &ilfRE AEth ﬁlro%g'tm&lﬁvlg mmg%r dwertmg drilling
referred to as a bearing assenbly, rotated by a kelly

fluidsayeay domsthe etl o PriflingbridsringludeChus argrnottimited walvaten steam, drilling
a . ed to as stripper
muds, 5Eéﬁ§°§%QﬂF§5%%éﬁ&%§g6é§£g& ‘enblies, is carried by
the spindle to seal the perlphery of ;hekelly or the
dripy ﬁletf&%rd‘%ﬁrcﬁgtgn' cﬂﬂﬁmgt chhife g (IHIJéé glﬁg E?Hmm d%%\iﬁfdly through

may be passing throug e stripper
the berploéthe holewmidilt strangdout Itiwd)woquf the ltmﬂlowidvdalrsmrtgwd clnrmelpwardly

thro? e lém?ullllsnde‘fheem%e dri r{ng\éﬁg he IH('Be(:"réoglro 851{1$i or well bore,

om escapl n
anddubskeduendy sidtrthioggh 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.

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
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As nodern wells are drilled ever deeper, or into

certain geological formations, very high tenperatures
woane/@vessures may be encountered at the dril leicrgishesmhoss7i

These rigorous drilling conditions pose increased
o T e e el Py T g B pinatc
andikd $trippeninehder Fhemblyi andahaaergéine of dlset theuwrd pr]essugp inghe well to

preve{lgth%gréllfmg 1l BWM}J‘S‘S‘S% E}quvgentt %ro&'«.} 1ng |splﬁgle %%trlllmg string.

Accordi ngly, such a connectlon should be nade qU|ckIy
an V, ation o S
; O?\as?t?cgileﬁl vsel@ I llgd E\]eeggéelpg’rf %rtmtr(]) <0 tan tgeolc|>g1<%ll form Qtlonts very high
temperhtates ragd bie@mtm@r B eftb oritered aOtthllhllirbgpeame}fesﬁ Agdrog drlllmg
ant r ol deV|c§a|s faC|I|tated t hr ou h a gea i ng

Con‘i‘gg'&PBFV“‘frﬁ‘i‘sﬁ pks g Pereqracl dran gecidey ﬁ@a B¢ Qt“él%or contamination

by St@kRthbY RatePadd Kot SéAathORNAN YufOWM TiRke ROHEINBE dfieMblisGRiury to rig
the bearing assenbly is seated. Rotating contro

workeraahen hes A fqoligare hesdde Eonmeehaestitinnes rubher astembly toythredriling head.

on

Acc%feaiﬁn‘%tl)L ngcg%\,\ef'lfé% doﬁj% ! ﬁ]&?&h@%og gﬁ:gf;/raﬂh Ll%/fllév% ef{ch?g%ﬁt Qeal.
Oring seal, or simlar seal, is dlsposed bet ween t he
St IRJpRBh of J'é%k%{lv@r%ﬁl% Lé/m&fﬁgntts Bfa R %@&tﬂﬁ’ ﬁﬁﬂpll&/atikg blowout
i mprove the fluid-tight connection ween

preventor ppether tipbef r@tgtsr@mnyolad@lctehle fapdlitated ghrasé‘em‘bbqring assembly

throgélfﬁg}éﬁ ?he?c?jrm) gt?m% rdctat%%c;felazlgg g% ﬁ)}é esg‘talgn O\fvﬁ%relboggmg i Shich the

beardirtpsa st by ia sehtezlo Rpta€if g tordloy headg agstthgdlbntprotitas aﬂdl other types

string. At |east one tr| rubber assenhly rotates
of rfpting Ct%ﬂtéé VICFS UE P 'w@ga@todﬁf%n gstwlf)%élm bgsder Typically, a
rublie® SEARY deal lor SimilaPscal, fié BREIsed BRRBEN e Db éryrﬂb&alags%mbly and the
t aper downward and i'ncl ude rubber or otﬁer resilient

beardngpssembltodmpronathe flkid-tirbhpriopasiop betwserrthe shiipmseriblgy asspmbly and
the B&gmg tagsleBB ﬁé&'ﬂg cof)t?cq){% acﬁﬁe%%? 'bpgn %&eofso%gl %Ee gtl'{i?&ﬁ trubber

agaln ring to’ achi'eve a
assembdlbs cosnerqtqdpethe bedvingrassambbraot caspredsively eﬁgagt:d}zﬁbundnhﬂ dmlletrm g.

i nsert that rOV|de r.t f.or Its or ather
A Bl e bk s S Be A ore Aiekoff sore rubber
asse&fbll)u(ﬂel,l fa%tri@eﬂiuibbéﬂ by X piealdapd toRhwhideant URdede rﬁ&b‘ﬁ ®r other
hol e pressure forces acting on the strip

reS'E S’@Ftrﬂiﬁ)wha@f‘r‘?%@? ePERSBAF PUsSeeIRE ke trner b Gede aressing
the §%F| ﬁéf‘@ﬁﬁb@fdb&g £AnbaE alil Qrinkh6 abidveld Mdd Ii‘l%ﬁ‘tdseﬁlo Strlppea rubber

ab ish and maintain a préessure control seal aroun
assembélemﬁeh furgter inalyd¢ & metal lnSprﬁbmrme@upmmfbalvc)lts of gtheiafthichment
meagg?r}lﬂgygﬁghza?é%%g%\ﬁée atéagﬁ'oﬁts S;lk Ictltulrqu {ntmlmi1 getgfnﬁatlon QF thé} ruBlE)er cause by
dovassmtsgurt dorasaotingdrettie sirippdriraighehb@ly. equi pnent . Such
attachment nmeans include bolting fromthe top, bolting
fromthe bottom screwing the stripper rubber assenbly
di S&rippexrubbrr asstinblgyarqumandctedi on adapEd o muhmnyent bfithadtdting head to

estaglo Il];taI{l?o]mam 2in é prgssur%pcor?tfroltseha ar%Brﬁcl lgg gl'rl” srtHrkl)gb F oswen olleytubular) It
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
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bottom of the equi pnment, clanps and ot her approaches.

It will be understood that, depending on the
wopaod/eud7ar equi pnent being used at a drilli ngdraatoosross37i

stripper rubber assenbly at one well may be connected
equ&)gieﬁggh E{B?P%B'Z fﬁpe'ag cfé;;otrg%ntssgﬁ% evi'% be t\é‘%ﬁgﬁgpeﬂ‘ Cs)%gpefs&%{bly and the
bottdinfof éreaquipegol, plawps andfmiher@pmnpﬂhes at one well the

stripper rubber assenbly may be connected to the

bearing assenbly while at another well the stripper

r ultoeil] bg yndarsiogd thatydependingonebe paiticudar gquipmens beipg psedlat adrilling

[ the striope

hea@%g@@?gﬁg@éeﬁ%ﬁ(géml%lg gtno%te WSH H{e}i gg goglge?tecnﬁ %%anant s%ecbfP(RO fhat well
whioatrenothed web aastpgyet irghbeaassembiyoin enﬁneefed ao rdﬂfaéntnagulpment For

contr ol rqotati bl owout ventor or the |ike.
exapplé; & Q35 Mﬁﬁhf‘p?taeeqr é@g%aw@ﬁtf alsy B comsred o fhe deringaissembly
whiff at th@h &Gt | 'st‘Pl é’i"'rhi;beh SRUMbMRACREDnAREEISD @ Gfher barrel or an

hamers. The &a |ce of using heavy tools to tighten
accegsqay Pt the drijfinglheap| Thus, dearstrippsuiubbar assembly itriogeinesrissagly limgited to
beilgnRSleto JAEH 1k B BONS AR ik Sy B o EREp R B VB preventor
or tit ikepped heads, where the bolt or screw cannot be

renoved, or stripped threads, where the bolt or screw

has no grip and the connection fails. Both results are

undeisi sonishen pEctés tadighten the ol bloscrwnjomhhmonuhctibm M@; heavy
e R RS SRS L SR h G Bl ARPE ot
can ressltlirt owatigheniagttasierpphivtherckhethifads br the bolt Aeadlicome stripped.

ed. The entire d illstrj e to tripped

rui
Thea%ﬁ”ﬂs e mingpelyd HFHPF%IE‘@g% gfﬁ%ﬁﬂ@#“ PrrFE‘IeM’d’?ﬁ‘ﬂj’t bagmoved,
or sﬁifpbéd thRhds, whére tHa®o et slchﬁ nb88p HR’Re GARKHon FINS. B&A k3Bits are
be danaged and have to be repaired. Drilling head
u“dﬁ%@blﬁb Evenswores, v ibetion and otherallling sipessefi cgn sayserbolis@r saews to work
therflﬁgje?fb%sesafnﬁ 'RPSth. lrfpnk?epcﬁ mdie ﬁaﬂg@&bxﬁ?ﬁ Othe Péspﬁgan% Ltﬁstrophlc. The
i cate noving el enents and of m ot her
drilk wtambe mdeet. nHierengreairdistring me&chrme Roltnp:pbdmbalan@s;bstantlal portions
st ri.pped o ver.tightened bolts or ews. make
reni AR E g b R eecias beensel bEsRingans g bamaged and
havstdbeppwiire.ubber assenbly fromthe drilling head
assenbly to performrecomended mai nt enance or parts
repl acenent. One prior art rotating control head
co rﬁrllgmg leshd agserhblids persodidatle hyedus delﬁa%@rib'lago @&pidce otripper rubber
h sinthe ol field industry is the s ect of US
asseﬂ’i’? Ighor NSher 5pagigp lubgigate maypg, eﬁvmewsl prdy g ‘(‘JP’ gther yrggommended
maiMiehdnc@Mh sodBkir@h@icks, strpBed b dvieAtiBhtenkd %o@@éﬁé&?ews make it very

relates to drilling heads and bl owout preventors
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

for oil and gas wells and more particularly, to a rotating blowout preventor mounted on the
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for oil and gas wells and nore particularly, to a
rotati ng bl owout preventor nounted on thewel | head or
woaoogrbnEr y bl owout preventors bolted to the welriuseens/008371
to pressure-seal the interior of the well casing and
welRELdBrb Fﬁl&gﬁ%lcﬁ&'ﬁ \ e%rft&gb&]fed?d'ﬂhjs vk lté’brgsshrlé 92“% interior of
t he mep uring dr I'l1ng operati ons.
the b'lel(bvmirtg quid pemit ﬁlrcedfcimhlatlw of dridng 1@ lhrpughethd: wekh dhninm@drilling

LR e L T —

is désydniedh ebetecadeed Blbwout praBMonBRFiaRassemblo and Qmm\fﬁbk)éy]mder-operated
securing the bearing assenbly in the hou3|ng
clamp 6‘\9?"t§f‘ﬁ§' fPerempvally é%%'“%thﬁ wéaretsrﬁéimm 0 the ?Lﬁé‘g and providing

rea@e‘ﬁéésg‘ ® fhe %Qltﬂ'ﬁé)dén@w thllBdaring EésE’rH@lS/ anld kagﬁrstr?p?)%xefmbérea%sembhes

pr ovided in beari ng assenb y. A conventi onal
provided in thedearingjapsgmbly. Argsmventiohabdrilting abt@ld inscrmdcm gdﬁattbh‘é" through

the EIOWPE)re%n?ored’égr?{gogsgagglgg n_gf Iﬁl{én’%ey % a%’lfe l'é un t Egﬂr arsisemblles
rotatabky lhbmmm.hh t]&i’ Blgeniitqirezatr bedging aseiblyy to §e@l ﬁleahlltnggtrmg. The

drillin The .device. is designed such t
devigh i JSStEIGR ISR ik AP AT GPUEE @@&929 ache emULae%dhfough a top
preskiite 9840 PacRin %@@x ARSHHWEutPRALntBkiNhsRMbIY ShdlithicBhtG¥RHbduced
prevent or earlng assenbly and | ubricant” is introduced
mt0|thft OPPrResWoFrabpaskiog bex S dnbrisaling tag amsbhotfony pressiveiseds, iapyell as
sure seals, as well as stacked
ﬁmkagaggﬂgﬁg&hﬁrust eari ngs. Prinary features of the
rotating bl owout preventor of the WIlians '181 patent
| NQhingh@y feltBreS bf tﬁé‘llo@cﬁﬂng Blo@vfouﬁpévlehtgpomt\@nllm% S patent mclude the
antifreeze into seal’ packing box and using a
circplpideraaf ickidled yva;epeqnatoedmufrmp mto thedop eeal lpackihghwoxitand using a
ol 0 BB B % ASRERR e bl B DA mBRHE L gionary
houilhg t(Sb.’(ah: embl t}ﬁtpﬁdssmgseatsrah@p@mdé udbsIto &ﬁspﬁlfbdl toBRing@ BEipper rubber
r|n asse onents, ea;a%gectlvel

aSS @e%«} r?e?f gfeTem 3@ ntpa ni%> F9Specky BFlamB saidgiyfiljzed to

faciFfaté répid Q%%%Btﬂ" ahd A sadsBRblyrafd rdehtiRg Bt ﬁk@éﬁﬁﬂt Rhother primary
Anot her primary feature'is nounting of t

featgrie rif prountineefiibe deal strinper wbbermstembling ivibe blqyost pisventor bearing
énﬂge ﬁ§e;t§‘|'gggl}{g maélnﬁtef slu?ugg)r Q&Hﬁ hé ﬁrlé nJ(E)'bElaatsﬁambhes on

superlor sealing of the stripper er a
the kehle Okdﬂllllyg gringkhuring dngmgbr othey vchllropﬂgn@hsl $till amgthor mqnbham feature

tions,. Sti ot her | tant feature
s 1R B, P Sl BB RO SRR et o oy shar
pres@ﬁrf: s@ilstyigrottihg e Qmsidam ubder kRYsusd iafolthdieaiftdsensi?@lop pressure
y i.ntroducing the lubricant under pressure into the

“ﬂﬁﬁﬁ?mhﬁmassenbly top pressure seal packing box.
ijects of a rotatlng bl owout preventor i n accordance

.the WI 181 t ent bl
ISFEGH el oAU AP S h e e b s W s g paten

includé @blbWiR GrdVentsi Bt@rin@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
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
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hydraul i cal | y-operated cl anp nmechani sm nounted on the
fi xed housi ng and engagi ng the bearing assenbly in
womooenni2etizconf i gurati on, which housing is attacoadis28/008371
the well casing, wellhead or primary bl owout
inlePbSHé&BhRunicaingStitt © reks'ﬁpeesr alR#r cﬁ‘éulﬁtmg%hﬁi% %a@?%ycﬁqntifreeze
I'n the bearing assenbly and recel Vving
thrqyglmhs topsegleald fn@imlubrppetrmnoutabl@d shafslmatlhgsemd agadk to exert internal

f Ui atinginlet ports comunicating
P“’%Rh‘ er?"?%’ PR g'ﬁdsffp%cugga{hgq? %lst‘ cul ating chilled water
and/ or ant|freeze t hr ough the top seals and forC|ng

l u k§’ F&ﬁp{iral’vggcl%s 8% [g 10'?%% g’tgt%fgtclggt?o hg?og rot% g bl bl wou‘? gﬁevglntor and/or

the tllkt:e(lﬂomAE’rg aSIeahﬁg blSweﬁtl préventdr/arvoaciks cartroplida@lin @cfcbrdance with the
' g cont.r rot th%fblomout prevent or

fotatl
wiliggs ol THRE DR u<tq ﬁe 1 inRG mitehon i) gy B RRGRIt using curved clamp
segx’ﬂélﬁy BBtRchf bar’h@ﬁﬂdd‘]&nﬁ?&kh@lk tﬂ%%gsmé‘arﬁ%gﬁfr%%@&ﬁlbw B |7 relymg
the Wllianms '181 patent) include, but are not
on grysing clampeegmends hat ase piyetably aiaphod tp qarslambersfegﬂmweg mgagement
[
w1tlia(11n(§l cﬁea e}ggthrg Slflz)lgl n%f: B\Jg)%ﬁéﬂ% (ggt% 8{1 I?éo&] c;rl?lgmg ggcﬁblﬂg: clamp(s);
d.) shgmeon sr tdigg a areehamlonbbeibt}pe avtrecti@dtot ackeap fa }Qﬁl‘whc tlamp for
. aJIowjngagngﬁ%fnent .'tp and .di squﬁ%enent fromt .
"NSYHEE PR EPAE L8y RPOT %ea;Nh ety FWQ”BWGB DRRaoh ?‘aV&F‘P'tS interface;
f) dilhﬁﬁﬂ()ﬁ): ;andl ineffeetl Wi sigppen rdbberueﬁ‘slsel’l\liblﬁl aﬁ&*ﬁhﬂﬁﬂ @Qhack or madequate
t-type connection tqg back-up draul i ¢ cl fo
coo‘ ’Fﬁﬁﬁ k;x{&a@g*%m@ﬁ%qagpnsdﬁ theém)er bqﬁ;,l '§Pé/‘§leWb hy) }a@hpf real-tlme and/or
rem@féw rh IR dR aCRINiGEH fﬂﬁétfoﬁﬁ]lt? o 8kd QhiSiedsREEN li%%dfng)of data);
mber sone and i neffective stripper ru% ber as
i) a?tqtlac Herent noryself | adidstiog) i brandk gasatrnably o bkaring a;trelkasgmg;eand iB)
S 0 arrel and/ or bow ;
cun%@?&?&/’.qg?fe# l%%qr'%?t 'm J'Strlgﬁlcgjp AR em)otl?efg y nonitored dat a
acquisition functionality (e.g., via
Wi rﬁlkl%ﬁﬁé Saﬂcﬁ% Ln'g nH‘B' R@aql at91f lﬂé‘&&)t n% eLt %ta?iwo? the like that
(e.g., non-se ad) ust i ng) el asser Y
oveppmles:ﬁbdmgqntnanmﬂ and ))theumown anmyfet totbe fisantied drabvbhnks bmami with
. distri i,on. and cool Therefore, .a ro
priof g el iR S R SRBGOE PR Ay Ritinedfovans preventor
andlot K likBaboudy BE maﬁtag@bg\demmelaﬂmagkfand ot her known and
yet to be discovered drawbacks associated with prior
art oil field drilling equipment (e.g., rotating
control head, rotating bl owout preventor and/or the
i ke) woul d be advant ageous, desirable and
useful . SUMMARY OF THE DI SCLOSURE Enbodi nents of the
present invention overcome one or nore drawback of
prior art rotating control head, rotating bl owout
preventor and/or the |ike. Exanples of such drawbacks
i nclude, but are not limted to, a.) relying on or
usi ng curved clanp segnents that at |east partially
and jointly encircle the housing and bearing assenbly;
b.) relying on or using clanp segnents
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that are pivotably attached to each other for allow ng
engagenent with and di sengagenent fromthe bearing
WOXB6R00i47;, Cc.) relying on or using hydraulic elcangye)soss7i
d.) relying on or using a nmechanical bolt-type
connection to back-up a hydraulic clanp for insuring
safe operation; e.) poor sealing from environnental
contami nati on at varlous |nterface f.) cunbersone and
i neffective stripheA ! HE DESELOSEREachent ; g.)
- lack or inadequate cooling at key heat sensitive
| odanbodimentsf oft the praserd rmmmrebvqmeoondmmore hirf)wtbaak: kf pfior art
rota¥ ﬁ%l:c%ntttjorr}?ﬁagl r}gl/a?ég 5]8”8 t pré’ve%P z«:mtd%r { < ﬁx%nép uc(::r Cdkawbacks

ess

inclode, tattaee)rot Ilm)tedStbaet ) rely(lg of or ush(gbuﬂeﬂ tlamgpegpiens g")at zlitﬂ?d’aﬁ@lartlally
rel oadin '

assenbly bearin dj.).. )
and GOl RSB TSRS FIeoN B £ BFan e e Ry (g M iign clafw seements
that@RYiVdisbly dthchddits cAXRBARF for ANRARE ERAt AT wﬁmﬁldﬂﬁﬁﬁ%@ement from
i nvention provide an advantageous, desirable and
the Geasing| assermbie warrelineomn of usrehysiraudis ridaman(pe d9 gelyingzon or using a
i
me%l?ﬁ g%l lbgg-it)&gggﬁr%lcng}?n%maclp }Jﬁ\g‘g]%era@{rf’o% hp I %} 1&5?% Ea% oﬁe¥zﬁ%n e.)
poop B%iﬁgl tframn w&wtqnmentah cotpmhatioe ataquwuatimmrf:icer f.a cumbérsome and

iS4t SR et SRR PR, £ RS HEMMeho o SPle s

sengifiveV Rc&ions OF URe irinr 68id1i UL BoDI h.P Rick Bffreai@Bhey and/or remotely
attached tq an upper end portlon of a bearlq? asse

moramedﬁigﬂﬁaﬁ@w%it'%%nctmahtw%@ Ya Mirelsss/sateHige ylgad mwa%s)fstaﬂc
(e. ga nBRYAF hd)GktiRGY BdrfeD aémb DA prpl%&lhéa r&n@ }(S %mﬁéﬂ%nfef/ ilfffective
he nounting portion. e nmount | ng

lubrgqan@je d&gtrsbumrsp@}s@@llmg 1t |In rhlsamgnm\mnhpﬂlmdm@ of the present invention
proﬁ?éalfl% ﬁ?\{a&%g‘{&r p@esfrﬁbqg fn‘PJ useflii 1B1ogep1é3¥1t Mcgnpgé QUCt ur{lﬂre asthcts of a
rotagn@mnﬁoblwad\ﬂfk@wdidn @reventort (brl’a)glep ot bdsil HEld ethapmetl body

and the top drive structure such that the entire sea

body is resiliently displaceable with respect to the

t ofin oirej emboéirrre'nmfuh@reslent inventitng i taprdvive appardtusddr 4 well drilling head

i nve s for.a .
conf R n S Gte ey BER R ARy Mambers. Thsgor arive
strué‘tﬁﬁ‘eﬁﬂ”&ﬂnﬁgur_ﬁl eorlbemgifi ﬂ@dl?&ﬁ&ﬂ&i % ah ﬂﬁﬂ)elﬂ Qlﬁﬁp(ﬁfbrﬂbftaﬂfearmg assembly
barrel, an inner barrel rotatably disposed within a

and hayipg & pealseareying Portin. clheseal hady s a mountipg pestien ard awpeyportion
exteﬂﬁfi@cm)ﬁ{jthte%(ﬁﬁtﬂf @r&noﬁnq'hg%&uhﬁ%ﬁgm&h% ULy 9@6&5@& within a
a top drive Structure fixedl'yattached to "an upper
groqyﬁ@f e stal-sarning pdreor ofiiks top drivesdtructares €bd plurlityyof regilient members
are & gﬂﬂtséoo\gltlml Iﬁe&?ootggteetgveler\{ &n ?}1 tht r%%;lfo%bo\?l\éosrthhanzg%og ?nd the top drive
strugts et ghatl the dintirp ocad Hodyeis wesdientl displageable weith raspdctt th ehet top drive
rive structure. A seal body of the seal assenbly is
Ypl ed to the seal-carrying portion of the top drive
structure through a plurality of springs such that the

strugt

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

fixedly attached to an upper end portion of the outer barrel and a top drive structure fixedly
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entire seal body is resiliency displaceable with
respect to the top drive structure. The springs bias
wotdoe/eaty body toward the top cover such that pidrassa008/008371
Wi per portion In another enbodi nent of the present
ttal fRAGOL Ot |
atol P OFer Sl Bitiof Bt i BERA OB ek e ol of i top dive
strualssﬁecmrlymgsmeahmgagldg pbition @f Hheadp bovesi e lmsasaembly is disposed
sid [l strugture ef n c ore.
benfieh BT oS LAY P S diie; ASElba o Biea paioly is coupled to
the santdralindspreorOdf thdr@pweive sﬁﬁdulurla kHrudheaslulatysdfRBringERech that the
bearlng assenbly includes an outer barrel, an inner
¥

entife5ealdp 'éfeétllsb‘iwd'an'@ﬁ@bé%wltwetspﬁ%t%heé%qﬁrwsPtﬂnfaﬁ% g springs bias
the Sédi S‘debé\['z[rgltheté‘p E&Qrﬁn‘aﬂﬁ{atfﬂe)é%béfﬁaﬁtoﬂc;hed to an upper

end portion of the outer barrel d atop drive

structure fixedly attached to an upper end portion of

t han bAdiRdr eRPbAilent oF tﬁ@ﬁeséﬁ@fﬁv%ﬁtfbﬂ PREM Hﬁnmgfhe&d"'&n{ﬁ?i@es a well
drive structure overhangs a seal - engaging portion o

driltingchepg)housing e bearirgassamhly ansiased) pssembly dihe pieH dulling heod éﬁusmg has
\

oG08 R O AL DR T b LAY ep 3P i

cenfpal bbrewfithefwellldeillingheali ionsing.t Thedkeatire atsh:mbl&ghcladqs lati b atkd Haytel, an

. of sprin schtattheent

i ot oo RSt e e S B ouf PEED £ 3P ey Bedly
attaSHeEi ltk@ﬁrﬂlﬁ[ﬁ)er eHagofhiof e oditeRBartdl BndL@p dROSMrucRVESitkdlyRtached to

cover such that the a wi per portion of the seal
an tm&syen dspastigyagfete Winen barkd: s%&?aéﬁ@[@@ﬁgw@o%@‘r pf B test dtiyfestructure
fen

ovegh‘aez(%sﬁégﬁes aérgrgls%r sf?}lsér}g | Onseﬁ#esseﬂ%g@ gﬂ?ﬁ%ﬁosed between the
top coMee and fcbn top) drlve b@mﬁm Acszdll boyly abmarsahassmpbb/ i$ coupledito the seal-
cang%g \Rngrxrq{og attrl]lh ?o lve gtrud;tlg? o rcr)ergéh a a% ?]tgn rmgs §u€f? hl,a]fj thf’ antire seal
bodp&s rmhhiltlsﬂﬂpﬂcdabMWItH”tGS}ieét\te ﬂtelt(v[ﬁdr&&[aﬁﬁdtﬁreofl"hé §®ings bias the seal

ese | nvention can be applied ro atjng control
bodg jo}Red the P APYS DI ge WP &benicnpthesel o 1§ epgaEed i dhe seal-
engag]n%’lﬁirﬁéd &fMhd @pdewsr i bi ng configuration and
enment ati on of speci fic aspects of the present
|nvent| on, the terns rotating control head and

r Oﬂa&:te%dtﬂtl@mb}ect@f@ﬂlﬁﬂﬁrﬁérﬁs (‘ad{fhnﬂi%ey&ﬁﬂ’or dlstmctlons of the present
i nt er changeabl e _as both are oil well dril

inveation B hecamrateadibotnpaiat FRAMCRiBEAEYiEY afibe fQM%wmg specification,
ass&ea%f aﬁav[v)fR%ma *aspe%&ﬁaaﬁng N¥ ek Rbke BR! shbulPe Rl de’EJoQ&J that the

IS a per spect Ive view O
Invqn@t/f‘a@ﬁmqs ©b ﬁtermtsehtemdentnn aeu br dandtf;é tovirethtingg ¢dntret heads, rotating

t of i nven
blo‘%@ ?‘Jeng cont F]ghead |ncl15UdrésreL %rﬁ) s?esf’reb'%zacro"ﬂ%”ra“o" and
1mpme®etahbnyoﬁ$mﬁmspgctaqﬂhm prbseat invengion,alickaimieroatihdcdnirel head and
is a ecti.on

t t FI G
oy SR 2P R S e e B Y Luimen
thatIpedVidek YilrRtionality that will benefit from the present invention.
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beari ng assenbly retaining apparatus engaged with the

bearing assenbly. FIG 3 is a cross-sectional view
wotabszoptrong the line 3-3 in FIG 1, show ng trlog/us2008/008371

ram styl e bearing assenbly retaining apparatus

di sengaged and the bearing assenbly in a renoved

posi tion vvlth rel}Bect to a bow of the rotating

control head f a

rot ating control head in accordance with a second

g(Sl ment of the present invention, wherein the
r ot hdS @RESPEFLIVR Q4R ioh @ ToHiag gonteghhead jiny a?f@éqaf‘?FgW”h a first
emBRAHRHO bV the PrAER iREnARD Qﬂﬁﬁ'éﬂﬁ tHeFoRBALESRRE Reall ihdludeB B ram-style
present invention. FI G IS a cross-sectional view
bearingaspernatly W@almh@annara@ssn scqordamec&wtmthe present iy entian.
ramstyl e bearing assenbly retaining apparatus engaged

with the bearing assenbly. FIG 6 is a ger spective

vi &kﬁo%lsacw&a?em@abs@wmeya'@ﬁg thpting 52 it ¥k | sbpwing[the ram-style

h%’ag vi ew t aken
bea é Onsé?lﬁbl%gé: !‘elﬁmlﬁg %&J%ﬁltuns eEFaéeaéffﬁ\ eﬁﬁ géésgés?@gl

I ubrl cation arrangenent of the bearl ng assenbly. FIG

8 NG i§h R8s KBESHa PR ték'eﬁﬁ\foﬁ?tlﬁgnn@i QROFIANE, shbwﬁg%e%am -style

in FIG 6, showing a bearin bri cation arrangemnent
beariig asppenbihergtainieg appareid riysengag@ ang the beaging assgiinbly i avgmpegdenasition

spects of a

w'tﬁxegﬁﬁhlg\gggl gﬂgge\%{g m?%?gl%hge(fati on to a cover plate

and atop drive. FIG 10 is a partially expl oded view

sh n - f .

ar s B PR PRk IR AR in deBIRabALE o sccond
embodimanobf the pcesent stemiom vaeodn temottivg tdntmhhad‘omdudm @tram-style

ent inven ich includes aforcedflow

oeafie gt R PR R rtror BhGE w Br BisSen PuiRistar i ng

I ubrl cation apparatus. FIG 12 is a per spective view

r ne

e rrb I%%%Hog§se?ﬁ5}\ [\Qlewt?([%lq aloh t%?i:l?e 185 liere4 nsn?\ﬁ/mghhe ram-style
beartingg &bdnitdy wmtin@hpplamad engagad Iwntg Inhepfeeﬂnsgﬁseemblyat i ng

control head with a ram style bearing assenbly

retaining apparatus. FIG 13 is a cross-sectional view

t alé®. Gk o perspelatvd viewe ofl BbehBng apsdnh iy oflthe rofdtiBg cdmral Bead of FIG. 5.

perspective view show ng an enbodi nent of an upper

stripper rubber apparatus using a bayonet style

i ntFéd chmhecraspsechenahéaw taken slang dheclinebbdyin thier @ showing a seal

lubr?c%ﬁcrﬂrﬁarng&qg% o{' fhg bcah%g%?sembly.

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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FIG 15 is a cross-sectional view taken along the |line

15-15 in FIG 14. FIG 16 is an expl oded perspective
wowvoewe20f47t he upper stripper rubber apparatus PooWws2008/008371

FIG 14. FIG 17 is a diagrammtic view of a data

accrtrcsr rt.gQﬁo@awmw&owgﬁ&r@erlﬁgl&%@owem QBm SIRESHAHRE bith an

of the present Invention s a rspectrve
embgodanens bidhd preseat ikedntign, eivhiohémchidas ea%u:edﬂaws@l {ubtitatiamapparatus and

DETAI LED
s BRI igd e e MR G F GLRES FI GS. -3 show

various aspects of a rotating control head 1 in
ac d 1N ' e& r st present
i n\q/:gﬁ’[ ?poﬁ rts rc@\( 1c\rz1vgof§ aorﬁ)?agfgg cRBtrg l’TaJ‘ ﬁwsn(ie with a third
embodfngnt etthd presest lﬁvdnmm Mremumarotamhgtomgl Ke&ﬂllsﬁﬁlgh b&a:dlre rotating
r at ed can be seen that an

conﬁ?rld@i’“s it &@”’H‘i‘ §tﬁ’ E‘Prr'lgr?sffé‘i @F?“H"% YPPARWH e ret ai ni ng

appar atus in accordance with the present invention and

e, RS Sy oy SRR wieng it ey 30 Flad”, =

pI urality of angularly spaced apart ram assenblies 10

leotFrI’Ilétrg‘iSnse% PQrSO aﬂ v1ae§vS ow1r¥é no%rgfl;'orﬁia mini ? u%%ert sthpper rubber
appmtmmﬁhga bajoattrsaikt ihti:rddhnédnen BétWeaSthachﬂAMr)bodMeteBﬂz&fd canister
bod grrel 5 of the bearing assenbly 12 is configured for
ody hd &0k stripper rubber assenbly attached to an end

portr on thereof. As shown, two ram assenblies

or v aiad® P RSFEEur FRE SR TG e drlars 1 85 % e

f| xed position with respect to the equi pment housi ng

e TN R E RS 0L AR SRR e Prrpgronn
FIGt b4.tvvo ram assenbl i es. Clearly, a ramstyle retaining

apparatus in accordance with the present invention

havi ng nore than two ram assenblies or, conceivably,

on IFeroh’/'eis raaliagasmeais yiew afi a ketaiangligtiendppdratusac Accomiance with an
emba 1yth10 iSth xedl y nmounted on a respective

PELUN N B 'HE"OJui pnent  housing 14 and, as shown

in FIGS. 2 and 3, incl udes a ram 18 sli deabl y di sposed

\rMa:l;]mngISS o ng?errsepfgtcl)veovfufvs g‘re wuég egléel‘flté:g%/lgvrér? %ﬁeclg%ilgrré (? g eml?)odlment
m&maaQSnﬂﬁwmampled bet ween a nmounting plate 23 of the

ram assenbly 10 and the ram 18. The nounting plate 23

is fixedly attached to the respective receiver 16.

Operation of the selective displacenent neans 22

allows a position of the ram18 within the bore 20 to

be selectively varied. In this
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manner, the selective displacenent neans 22 allows the

ram 18 to be selectively noved between an engagenent
woposd/d2bom E (FIG 2) and a di sengagenent posi ticarus2nos/008371

(FIG 3). As illustrated, each selective displacenent

rzrgagf]d%T&g,yﬂg@mﬁq%@ﬁﬁnﬁmﬁghgggg axl e

rot at abl e mounted on the respective nounting plate 23

| N FGYBNDShow béﬂou@faip%&ts 'oygkdfatmgec%hﬁ‘a%ad Pr}géctcHQ'aﬁ@l w1th a first

di spl acenent of the drive axle 26 wth respect to
embedimant pithppraseat dgentivhe Therotatiop eor&toéﬂeadrlamonznonls referred toasa
o SESHL e AN B RER, 8 B
dlstmf:tlcbd’l&twhfen\learﬂ-)sﬂye r&@ining apgeaioslin@ocbrddbe with th eregnit i@ention and

26 |sl#ﬁ t hr.eaded engag eggn% wth the interl ock
Prich A B 8T o B PR REhiD It eromssty i PRI Hilies
plurdlity@Phrgalarlh QpReBbattirath R&emBesl® th RetARBBERg a8Rbly 12, in a fixed
limts, if not precludes, its rotation and translation
POSIiPR Jyith gespreg 1o an gqyipment Aavsing 1446 orodimapiyreferred tatin thparsas a bowl).
t. e r t
sy ey 25 el 35S, LSRR By A Ly o
assepfbly dvachedno dr8end pomios thetdo€ Andhagentranpaserhblan aEguElmlj/ spaced by

PP BT BHAE TR A5 PIok e AP UEiat B bafes BrerBiy L7 pshe fisgd posion

with Sespenftd ght eghipaeént rlﬁ)ﬁﬁh%'lﬂg HbReRRE A irdie-sfeS REHMiMg Lgparatus in
An outer barrel 33 of the bearing ‘assenbl'y 12 i ncl udes
accoqdanes Withthemassentanveptionds gotdunited e twmﬁé@m\ﬁhe%ﬁéﬂadu argfpstyle
b esciaonycs SO (A h INERHAE Rl FO B o ram
assegthlieperepanceivably, wglycmaramhbssprobly ca®baimplamentadt er f ace 42
of the outer barrel 33 are respectively tapered (e.qg.
a 2- degree taper) for providing a tapered interface
betfagieiam aseenehly &0 istfixedlyimopgted d atrerpectiya rqemvm 16k qqgipment
¢
hougl Wr;ﬁn@n%sgﬁ O\/gtgllﬂ rl]:'é@g 6221?1?! g{mgg?e;s% éééﬁ 1 §9Q1Ite Igbto;s/ébg?uthm abore 20
of theempeqte/e aicviverg 6g Eadvrain adsémzbbel Opncrbudesieszblecnve dieplangtrent means 22

cou;z g& getweeao a]; mtﬂgn tlagj 2%)%{ %F R ngglgglyjlglﬁgi\fmgagr%e&l Sl“he mounting

platé ms ﬁxemm&bm&o &eaéspaew&eavém @yéxﬁﬁomﬂe%uea&ea@ﬂacemem

prment  housi ng I n, one enbodi nent ,
meaﬂéﬁ% P@fa"% heesionsof the r@m b& Withia theberg#Bie be éejethely varied. In this
man?n@rnfhﬁ dledt leg’lgcérrﬁmﬂﬂ&fnk o5l allﬂ%vs%er R 13¢CRRRC moved b%tween
sl éeve. The repl aceable wear sleeve can be re ved

an epgagemetpositiomB ¢léd 2F and axdishngagsimagt pesition BEHIG.G)t i ne
mai nt enance. In operation, the bearing assermbly 12 is

| owered into the equi pnment housing central bore 32 of
t hé\saldpsirpiag sachislestiveglisplrogment mears 2gnedudesa handtgpsrated crank 24,

drivE Qﬁp%éﬂd\{ﬁtegécimﬁg%2[91?#1\/9%1&6 llmtﬁéﬁpmo&{lt% Sfle %fspectlve

he respectlve cran r ot
molmilngplatie@ﬁ in 2memmer that df&ciiweInpreelddes 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
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
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fromits disengaged position Dto its engaged position
E. Inits engaged position E, the angled barrel

woengagenent face 38 of each ram 18 i s engaged pairius20038®08371
angl ed ram engagenent face 36 of the outer barrel 33.
hBf RYOhim
a1 PR s R b En F R IR P Lespect tp the fam 18
Acceldgme metatiorf afctbe féﬁveaﬁxle Ré cawseen chagsperldigBtrartshacon uf Ehe ram 18,
42 of . the outer b el 33 is bi edaaln
therp 2 lgyFrekelectie S Eler B na it behutror R neBAo el Posut E and
disedgagementagbbicion Df the cranks 24 in a second rot atl onal
direction causes the rans 18 to nove fromtheir
respecti ve engaged position E to their respective
di mf@ﬁl@eb PUSi 3,i the) efuipinbsr duying! 140Mmelutidyea Rewral m)gre 32 that is

gﬂc}‘y ?)e rermve fromwithin the equip

conﬁ EJ eggwpg& B agssm {yal@r §u§§|baé'@{ 33 ¢fthg lﬁaérmg assembly 12

inclid¥¥ SfrotinflefeRtiA L2k R G4 ARPASTRAbLLH dnglkalﬁwea%aeg@mlem fEde@@ Eakhvam 18
can be altered w thout departing fromthe underlying

inclpgps @nangledibariph engagemagnit fycegB. a Ananaide fare4@ of thie aaigment housing

cnfBREL 0 PREALETGR A IR STl AT R0 g 2

degree gapkr) :fdlr maviding artgeraicdewdrfadet Hetvaaen elieecmteﬂba:relm‘?»eandmﬁd @juipment

ar drauylic notor for a
nougig B et Bk Sord 37 RERECL i tipsodimentygsing spielbore 32. A
plureX@Ipseal-Rteisis Broal dsematd ibvided h e dube fleaagoPpeb@t@irrel 33 for

crank 24 to be relaced with a non-nmanual device. One
allowing sgale (e Qg seals) & preYign arespecgive {Ipid-rpsisient sgpb pefiveen the outer
barr@lrﬁruﬁd%eqmp'm\éﬁt Iﬁ?ﬁgﬁ 18, #H\Ghel e%‘é&h&ﬁ!‘t%‘%&ﬂ%%d 1ﬁ§detﬂcebﬁ) of the

replaced wth a &r notion arrangenent such as a
equipygntchonsing eantrplrhoreiRtis camaihyaipgaacaalnls wegislekve. ﬁh@ltepkaceable wear
sleegg&mezﬁrﬁéﬁeﬁtﬂcy E:gla%efsga\%tn e(%d ffor ad s sssing Weéi(l-‘: éne 1oy % r{l?l{}(gnance

ram 18 inits engaged position to Iimt the potenti al

f on ' , .

0 0 SRSy IR AR b St

32 Altheeqiipnoamt heusingr 14t With dreglamel lBamlenga@emtdnieame&(Sosntnon D.

and the angled b a b .
TG g o R m o G 0 TS B G et oy moved
froni hadisigaped PositiBreD I TBerph gl [ﬂgtlfnﬁlBCtlh A9algabdd pubiEion EUHB angled
faces are brqught into engagenent with each other. And

bamglengqeeReRt fRaeRB Pt @ﬁérﬁm 1 s fngagedivit) the angledgamiengagppaent face 36 of
the &Qér' baRalssi Mhlddsh %h QhgReMERBF the Yhdle PSrre] Q{Sga%r?eqp#age 3@?f each
revent venent o

| ot actuated val ve CI rcuit that
ramtlﬁewt’nath%alméﬁdframwngagememtg‘a@e?& qf i dutep harred A3y the biter face 42 of the

outeﬁ‘1 'b%fen %@qg gllag alggun&%% fiside face ylg o{ g'leeer%ljgnﬂ;ge [ eou%@% rcergl}al bore 32.

pressur
Rotzplmmofthe,é&nlcm iha sseed rotalohalmnﬁét)dnealﬁsei the Rdnitg] 8ap pralvafrom their
i n. accordance . MAE n enbodi.nent of the present

respe ol OB BPTAT Edo RRRSPPeGH Y tvenstasg S gRD thercby allows the

bear@d geIRenfblly | BrotRtréth Vel FrodPR ARiA kSR 8iphieht Ho%&%g @érﬂﬁl Bore 32.
bearing assenbly within a housing of oil frel

equi pnent. Exanpl es of such
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-

11
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advant ages include, but are not limted to, the
apparatus offering ease of engagenent and
wodlerngagenent , the apparatus bei ng sel f - suppectrag2008/008371
the housing of the oil field equipnment, and the
ope%@éﬁ%zﬂc 3 AR rédlé’c%h %itﬁ 'aﬁ‘él'e&gc,:pn&ngﬂﬁf)} l'ﬁfgraﬁﬁénﬁg@l ag'r h nt for
a seated position with respect to the housing and/ o
allomvirtg mgosdraeq sitatidrloGe dbivd &lesmvinotter ousipkach gltapdtioa is for the

rotating control hea 0 in _accordance wth secqn .
hany QR G 24 o Pk e L G TGRSt ooy a® Ll fration
is fHiKkk RABopEralell tMnR D4 tdhiRe B AL 26 bBinfPIBEK MEMB&E Y td BOrebRiced with a

generally the sane as the configuration and

lincgrBotigRiarrREFMent sugfbasiady diep kg orEppHmase raveanpareyiR SN apgther example
o bt BEEREh o0 ne 1B RASE L o AP e g
ramy I8 inits pagages pdsition emfinguhapadteniabfod umiptentidyial mpyenaeit bftbe ram 18
rot.ating control h 100. The rotating control head
o e RTRS Hrons 0 abifher Mok ol sl b B ram
engagetenofacd Gxadhd tHSangl’&:dWﬁl;reltehQagjﬁemb?ﬂfhd%@ 8ao gé feplacéwith AéHdtapered
i ncl udes plurality of an ar spaced apart ram
facea?%%n%ﬂeéga?ﬂ?éhﬂt Bfowéﬁélma'agg@gflg clpralibyyhgn upb fAces ase brought
intof dn¥RLmRASVitH Qdh Winkh AnASAA G tfurkiRr BtnfALGRTBNAIRLHRDK RYtht btional
. (i.e., comonly referred to in the art as a bow ) tha
inclygien ef iEsagnIuchps, forexamplarpilakactuated valve cisquitalas grevents movement

- i . | . i rem .
of the s 1 ¥t R en BB pRAHAESEIR e ek b ISIRUA LY by preventing
reledsk4ind/As apsphication iofi pfebGre tb,a rampyksktorepuyglge 116 can be

nount ed on equi pnent housing 114 in a manner for
allowing well pressure to be nonitored. It is
di s'%cas belsehm aeamr-styteattainireg app@stesimacgadepec witlbarcambddenen of the
ect roni c .gauge havi a transducer w.th an. out put
presE 0 R SRR e Ao e BT g B Pt for
retain@i0d dearing Beaitdy wamad ¥ Hossing of bt fiwd bquipB&sUrExamples of such
Referring nowto FIGS, 4-8, a first |uybricant
advaiaes {Bsiiteo AUyl P B 169, 4 2Bpobis HiFTING ST g gngagement and
disedbagemeRMUtht QbR vk Rk de1t-2dpo Al BRNORINIIE Of BB 0iRfIQ@¥Rfipment, and
pFﬁee 124 .g‘gbat he begr?ng gssenbl y 112, gThe _?_lut;rj chﬁ%men "
the appatatystgsitively higping dledhsarimemssembly witea seaigd gesition with eespespto the
h | . er barrel 126 of the bearing assenbly
Ou%slq%%ﬁ#ﬁeﬁ%tllngg% (Ig}ubri cant distribution manifold 120 is
angul arly spaced apart fromthe second | ubricant
di $GEME2 HbWIRLHOLS |a§l)_eé-tg%_f Q%tgting Qbrd Bkl 966 GPskord A& with a
first lubricant distribution manifold 120 includes a
secqndregtbodiment ¢fiiky presgnt ingentioh.e Thel @D éiguratidn andtoperability of the rotating

r . 1200 figst bearing lubricant .
BT R R e —
head 2 @obwnTinEIGSe ¢-3ndhcbarbinigatht reddatiy dikeuted athedisdldsated reladiag to refer

i ncludes a second seal | uybricant coupl.er
to Fll(l_?g 1-9 E)r details relatrllng to the coanurat(l;on and opergbilelty of the rotating control head

100.

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

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

12
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122a, a second seal |ubricant passage 122b, a second
bearing | ubricant coupler 122c and a second beari ng
wol ubrieent passage 122d. The first seal | ubri eamius2008/008371
coupl er 120a is communi cative with the first sea
h {
hou R DD o R ipe A R IO ok B oF7 e spme ac
thatokhusphted mlmGS i-3. Clerheanmgzasembdy Li2tisremioratily megntéxbwithing bore 115
of*n |C%P{h a§sgg£ 12Qd for allow ng flow of bearing
B IPCEA ""A8F ebEt ween. The second seal | ubricant
coupler 122a is connunicative W th the second sea
: S%g sﬁ%@ m&ﬁérlg%‘é{e%%%eb afugé 1 Céln ié\ﬁeerg un&e fequga’gymcéat h%SSa}rllg 114ina
madnlﬂbﬁ’or glwingotl p;breirsur]:&ilﬁ‘e rthSnitesdMitis disdloséd htwe'hlmﬁ the pressure gauge
econd earln ri.cant passage 122d for allqw n

H6Epm g iy %’8’?‘F g ABYTE SIS T RSB R "mr@cefoaswwmg remote
eledhic RnitHEIEES §e%@|rd'| and/&t2nhIYBE bEROWveF BHRdRE S 1204,
122a, 120c and 127c are qui ck di sconnecting type
coupl ers, the seal |ubricant couplers 120a, 120c are a
fi radRGarihg Gow & FIGS. 4-8; Hfirst [HbAGt AREbITA mﬂbimo and a second
| ubricant_ couplers 122a, 122c are a Seco
lubriggatdigtipution srantipldfl &% eamtbemennted Rea ﬁqweémlat@d%‘i plghe baariagpassembly
i1
T e e ey A o
bamelsl 26 ofithg hearm assemblytih2 Tl firsttlubg want distrihuticamtni toiidh 1 29ad angularly
oL RS BB BB Bl 2 S5 QRe8PE, Ter
lubritiast dlstbllbtmlmnmamfdlcﬂ oD@l icRides aatrsagnl lQbdidavieconpldd 1204, 1d Bitst seal
seal lubrjcant_channel 130 within_the outer barre
lubricagt pasgags | 0Py iﬁrnglgargrgdb\mlqaﬁt cRyRier 180¢ qna fifst pegring lRri¢anpassage
1208 UlPRd adMd IRBRRARCAstARIdnHani DR 2D ikdudesR Edc6RNeal lubrlcant coupler
di stribution manifold 120 is comuni cative with
122¢.jaseq0ng seat luhdcantipassage h2behspseid beardne lupricantsouper lazq and a second

e S
firsti ssal dubmicam pasasgevi@0nor hllawvisgthe idwioéseal Inbridauttherelsanyeen and the first
h | 134 W n the outer harre 26. e. first
veafiud b Ptalt 0k Bt R s e hpdbeg el isoee 120d or
allowitlpr flcabt befias Mricdnd 2h@ebiiéén rMsaddnY @Qﬂ “ulﬁi&ﬁht%ﬁﬁlb@fﬂa is
136 of the outer barrel 126 to a | ower portion 138

compgpuniqivottB rthe, s5cpad sepb éuttrwwwgaﬁsaae Hézp strqlhowgme flopw of seal
lubfidaRt tﬁéi&t%'fwé%ﬁ raﬁcﬂhe 126nd 6dafihg @Lrlcaﬁh&ugﬁty ] mrstdoﬂﬁnu:l-l‘dbgtlveswlth the

a raised body that intersects a circunferential ram
Secqnéd@iamm@bn@@éa@ssagw 234 forredlowiingefiovh af b@rmuﬂ)rlcmhtrtb@rgbvtween

Pret‘%%g a%t AQ% €Ce, sarl I?ef lugrl{aﬂn cc?urﬁ' %(%a 15? 15(? [1%0{%(2 fﬁeequick

provi out er arre
discotwesotimmiype (Ie:dpl‘m‘st the seat lhbncmqwoppkrstl 20 U300 wge dfldt donfiguration (e.g.,

. add on .to, [ ubrican w _Rhei ng rout ed t.herethrqugh.
size] it e RSB APl Eh B R e S il Pafion i eer shan the
firstdffiMir&idnhe first lubricant manifold

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

and the second seal lubricant passage 122b of the second lubricant distribution manifold 122 is
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120 serves to lubricate one or nore | ower seals 142 of
the bearing assenbly 112 and | ubricant provided to the
woeenndiggeal | ubricant channel 132 via the se®omms2008/008371
| ubricant manifold 122 serves to lubricate one or nore
conm%atﬁce@itﬁa }i§ scf lu&h&np&ﬁﬁhen g3@§ﬁﬁm&’ougel Barrel h% Sﬁﬁtllﬁrly, as
reside wthin respective seal pockets 3,
showﬂn ﬂ@l &ebt: fighit rbemtrtgylualg@mh passagent20d 0§ thentirsu mbtlemry distribution
maIBF Lilstrl_%%?nglfn\ﬁ\%a% ée B'étgarl Iﬁhsggcglgg% #%ﬁca%ﬁ{hznneﬂﬁ?%wrﬁﬁg the outer barrel
126Qﬁd11thé a&dond BeatiRglupritamt pRtdge amdfﬂiel”se@fndllthﬂcsr& alst‘nbutlon manifold
engagi ng repl aceabl e | eeves attached to

122jihchummitieqta withg seqgpd Bearing Jhrisett chamneg4 apin RRFPPFe't bpgrel 126.
|nner barrel 148 enhances sealing and heat transfer.

142 44 can vertjca
ad J % ﬁlﬂ%cafmc w"ﬁE@ e@aﬂ‘e tl 115t Raring E*%B&%%'&?n?wﬁz extend
frorh lan abpeb 8hd Bdrtidd! B3HNhé BeresSBMeh 1 7648 a 1894 Al pBFioAABE @F the outer

top be adjusted to account for wear on inner

ban@ht%éhrogelm kem%@el 40pd therpyter barged dUEHE. @e The keypastion 140 is a
ralSLi(Jg 9%&%@%% tg%gé)’tg % gg&dJn\},tment%ﬁ@ﬁ ‘?t ?&g@% g%éesi' git@’f‘;tﬁ%o&%f Prel 126.
Thramgih/oontaetp’adearmmbfﬁ 3ram adsemblgl; the key- pevttoenelo pg)vfdesufod anti-rotation of

comun pass es. ca provi
the ST benis ) P AP RS RTS8 PrseBireYs e hEinCagiafion to ubricant
flow béikeiotitel4ieretirdig{.€. 9., between adj acent seals). The
i nner barrel 148 of the beari ng assenbly 112 is
configured for having a stripper rubber 149 assenbly
at tlablemmt provilad enhe fior dealdabridastrohadne 128 Cthe ﬁrspruwcaihemhamfold
to the first bearin Iubrlcant chan 132 v
12005 iRt OREATH G S£5D |26 BEBInE ABEPEB 4 2gnd lubrican

proftiel Bhtels¥conli sEE RIbHEG Hahhd 134 6a iHRE&OAPIYricinBRATRM 122 serves to
bet ween the inner barrel 148 of the bearing assenbly

I
lubricate eng@r meee erpeesealsdrit of thedaringrpssenbdy | g Tiiseads 1496144 reside
wml% Pe‘éh&ﬁ\éi %élrﬂ’og%{l‘% i pl:lfg?fGanh %ﬁaéhi?%ﬁ% ﬁ%ﬂﬁ arerg%tﬂrégg(? S“AIQP}J s¥&l surface
w1tlh|u bn pwenfacecldofisl indgDagstldh df thgbtading heeroblyti b2 vydm'lt i @rcontrast
out er ba ubr i proyided, .
o PG ARG T LS et Pisaritl ReGRhle VesialeRtas et Fophe inner
barrkBBI180 Dirfebr@ omuét@F thb 8¢al ®ith ﬁ%@nr@ﬂﬁhﬁeﬂﬂﬁ efthdrQedsBAin aliH heagransfer
units 146 cl osest to the upper end. portion 136 of

th
Adyaritageoyshy. the seals d 42, 144 ican de yertipally, adjuseblsdar plinying s el zmerface
bet\@é%‘HQ%QnérQ)aﬁelgﬁg ﬁﬁ@fhe APUND, i ReRbard190% tdpbea]ukted to account
(i.e., | ower bearing units) are first to receive
for edsion @tmt ba‘rtebmlaswfm T@amurcsadpwtaye defivery eblybragadt, mertipally spaced
4 f { G
apaﬁ)e dgﬁ\; rfﬁ%rr% 1 gg%%n %eoeﬁg seﬁlilv %ng 811[811}%&!5 L?’SO rl}%‘h% dgo‘?%ﬁ%grs 153
with Iniﬂtalbfaalxtennmgsfhgﬁcdtﬁnﬁdmﬁﬁm\g@aksagal danvbebmravidedy w1thin the apart by
| ubri cant t be. cir.cul ted ba he Iubrlc
Spap (A PRt Fin TR ekl Bk 1HT (4 cePBsy RS seals). The

inn&eRAFeND1 8 é{tthé Béuiing Gkdefiblyt 12Xk BRIk K Eﬁ\/lﬁ%"}@ stripp&rtrubber 149
| ubricant distribution manifold 120, throu the first

assgiehly pttaghed e an ahporipmiigerf. 130, t hrough
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the bearing units 146 via a space between the inner

barrel 148 and outer barrels 126, through the second
wokeewi2og7l ubri cant channel 134, and through t lreTasResds371

| ubricant distribution manifold 122. Referring to

Fl I

s P B R B ricp D SIah Al 133 AR S ubrican
mars fodd\20i served @ubrisatm raqblt(iahts eﬁlbanﬂgﬁhn(sd 4§ rotat@bly disppssébdteyen the

i B 9 8 5 Pkt & SRLIRS n el 1 P ebtngnis 14

provigé ForGotaas 6O irdier bdteel QUS @d’lattl@rtb e Akt Landl (286 Due to the first
eq U|€nent housi ng 114. As shown in FIG 5, cooli

bearingylybricant Cé‘?'é‘eb}%’»\ﬁx&éémé ip U botiqmeRariien o SheaipElearist | opubricanti

-~ first ﬂ?&ﬁ&edqg[)éaﬁlng dits 145> eRE&S t%*?llleyiow%d B&rtloﬁl ?fs%?ﬁéf H!eybarrel 126 and

groups of theé cooling ribs 154 are in-line
lastlyde the bedripg unigsaldp n@sesntsb tbeslallpen entl pottian 36 @ﬁthezmt@bareerl i126. In this

marrn"érc ?he]bégn untlt ﬁl6I n?oesre? oaa{ ér%atﬁéal ‘Zdﬁmtt ctﬁteath Q%v%ﬁl(ll;g th%lower
beaﬁng L&m\smdﬂﬁtrst- tbyemews D,fbhﬁ@t 160 alebritant s&p;ﬂiﬁ kHevebl hiding i éxtfr@dtion of

heat g L S oF by TRE PR G PEAT gt Bt Higsssond bearing

lubr%éﬁhpa@%é i1 DS seriiSto RASH 12 ubficahl f6%e &t&ate@@a&xtb%é Ribricant
face 162 of the outer barrel 126 is tapered (e.qg.,

supply fe-giefgF eawling ad/gr filtration). gPhws echeasingelubrigant cirsait pgonds through the
ﬁrsﬁmﬁgﬁ%lﬁrlﬂﬁ%h ﬂxgn{ﬁﬂg jﬁ@ %B@%ﬁhél@r%t &Eﬁué&a&f chIirﬂ%l 130, through
ousi n

equi prrent
the baakihg axhltsgnﬁmlata saamd bemgbn the nmerlfaaebl 4Biahd blﬁervlme-nlstl P& through the

secctgéfbg?rluigi‘l Erhc&wl %gm%rl]g%i eg%F&Q o(gﬁubna%g% ai%‘rtéibution manifold

122assenbly 112 includes a sprlng | oaded seal unit 166
di sposed between a cover plate 168 and a top drive
169. The cover plate 168 isfixedly attached to the
0 utl&lferbﬂg’ to@®I1G . 2368, amdbuisadvdntigedlis | désirabfedint SseffiiDagsdbty of the bearing

N Ay AL NN TG e T - —

witth §dal Brodves 1| sEMThESREDaRL] 128 2RPRIVidiRY a dehtirfl intefFadd b@ﬁ%%)l mating
of the top drive 169 and is fixedly attached of the

portiess ofithe Qeeritggeli26 andithg Paipment fousingt I f eAsibigwh insktlenbceoling ribs
154:57«:0[)r0{/‘\§ecp(§1%1 i cym’adeq SE Fﬁg% g'u’)r/le ]@greﬁlg\?: pg’férw %ﬁt r?og ﬂ%:cle%sarily,

unit 166 1 ncludes a sea ng a s€a
groups 2f th avolivp ghgy R} aze ind e Withtresptaive being acksedl Tderficestabhan exterior
nterface. surf

| 168
roc %R R et 7 R aine e S6na i REFFE A own i

FIGSns.epamd 8,conppaaeipe Sringh@0qeyeh Belille spdik) is engaged between the
ernatlvel% the seal interface surface 174 can be a
§

Vefthﬁahy PRaFeranar bediings d 86 b aptivelyomgiatainpnepreloading af sugh bearings. As
best%HB\fvﬁﬁﬁ:IQfS 38, RAEHERGTadeNSEbE th¥b ety HﬂrrElh96 %qyﬁedSE 8l £2-4 degree

. Preferably, but not necessarily,
draﬂl)6 9Then taperde sxtgrigre fice JI? enghgey 7 mitmg tsmredeﬁicc d 6% r(BlCec&) of the

equﬁnl%mst?o%lsﬂngg IAL tﬁ’erébgfzprowdmg a self-alignment and tight interface fit between the

outer barrel 126 and the equipment housing 114.

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
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As best shown in FIG 9, an inner sealing nenber 176
(e.g., an Oring) is engaged between an inner face 178
wodhod/dre145pri ng-1 oaded seal unit 166 and the t @oTHIS2008/008371

169. An outer sealing nmenber 180 (e.g., an Oring) is
I Of ol
ﬁxeg@gﬁ@‘gﬁﬁfi?ﬂ ggﬁ ggﬁrﬂgbig gné g'l%% Vp1§%¥3 f69 .Q‘?xﬁcﬂg aﬁ%ﬁlﬁ@%dtﬁg inner
barrel 14i8d in ewi epttmdiment ab slmv\dlé the sp:mrrgt—laadedaeﬁl ueis il 64 @mioustedwithin a

cirel e DU et o eGP o FoanER kit orme op

driva P69 Wih h prekditly GreRrkadéd ifdsteh&r6 1 2010A 4 st shown B F1GE9, 20sprif-loaded
best shown in FIGS. 9 and 10, the seal body 171 is

seal k68 dncdvies Resed! Bodui 7 | Baviema sqabinaidip 142 fhatipngapesys el interface
surfﬁ&”p/ﬁ%?%ﬂe%vé- 140968, 18¢ s o'\:aﬁ‘mcthe%&ﬁ it rfﬁc@%uﬁ'&r 11995 48t face of a
has one of the threaded asf eners 1 ext engl ng
hardehed ssalhodyithiat is bm intdgral cmanmnt ofttllrﬁecqvc]cplaic 6% Ale®ndtigelyrthe seal
a.seal carryjn Luct u
mteﬁ%(&rgarfg f74 Gapbea né)a rhlaﬁdé:g gae Q tgF c%\ﬁzlr lplai%gf;Oicérna églce ofa
hardz:adéd insdit Mthuarm}e cfwafolﬂﬁte abo. deeff@ﬁlﬂyltbut N@ercabudlily, the top drive 169
drilling head corrponent s that

fi t
incIGdee e aEH vt L (s veum et 1 S5 T g o

ancillary structural conponent that is in conbl nation

with the top.dive, inner barrel or t i ke is anqther

TS PR I Q. oGRS, 7 (B2 BEFIBH. > eneaged
betWwdf af inkeNfiSe 1’/3340f€tK@§ﬁrm§ lMd@Ji el uhi0 | €an@rhd ﬁb@ dsi9all 6 0AlY outer

171. when the seali n? 172 ofthe seal bo%%0 171 is
sealingarrgher 1 8%(6 gcamPaing s S oyteafase 1880f thespghesloaded
SO TRD e 1 3580 St bl ARSI AP i
resisteng isdal sptovided between g smmlgfloa,d}ed saatimit Ib&andhakdvegpla 168 as well

al in the springs 184

as b%\%& glgg%rd]gtaloa({]ﬁéeagé"ét FﬁééX g tl‘e %’?f“g%%bect i ng under

for ce associated with the pr eI oad force exerted by the

I S t StlG .

SIS AP O5RRS IR, 88 WADERS, SORRT BRG] e 16

throogh & plirdgabf ugnﬂreqsmﬁ%pn@dl&ls Hath nﬁaﬁgd)ﬁ te bprings 184 has one of the

def rnatl of the and di Iac of the
e e 370 Sy e A apioneda S, e it op Rpghesampl
of aRBal Sa@yifg ttfuctokdTt ististloskd hdréin @Ha‘ﬁ ﬂie%ssﬁﬂnélﬁfa@éd"seﬁlhﬁh 188 can be
i nner barrel in accordance with the present invention

carried by prycuitrer f Wiffesent H@F%anéﬁemﬁgumﬂyn%nfwl drikhing beed serapangnts that
suitdyig: @9‘99 a¥al {aPBarREL StrRANE, elAerﬁéﬁllar?"sﬂ’ﬂEbr%? chfnp&Jréﬁp that is in

anci |l lary di scret'e conponents include ut are no
combingiierewith dhe topdixe, minert kasre( er the like dvanothsr axampl68] 2 seal carrying
Struépl%cers (e.g., spacer 173) and the like. FIG 11 is a
ow chart view that shows a rotating control head
system 200 i n accordance with an enbodi nent of the

g Bgﬁ‘l?(ﬁ)% a'tlle %s‘pgﬂgs l-gtl] ngrPJ rﬂélbzﬂﬁoﬁ:g Qrti th@ Leanﬁ)ﬁg 19V %Sﬁ%e 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

exerted by the springs 184. Accordingly, a stiffness characteristic of the seal body 171 is such
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rotating control head 205 with integrated forced-fl ow

seal l|ubrication apparatus 210 and i ntegrated
wof00u@dif7l ow bearing | ubrication apparatus 21®CTRiB2008/008371

forced-flow seal lubrication apparatus 210 facilitates

thatqlgbl'ic\éﬁ&y ofFbrcs Sfi‘ he lﬁ%%’lﬂ%?lﬁ?% rdsQlesift H: gﬁ)lé@éf!)érfaﬂhré gf Jh§ 6e€!ing lip

aring assenb e rotati ontr
andﬁiﬁelaf:@n@e df the onv:rbeeaﬂ body 170 byithcragpeario thepharme L7215
facilitates circul ation of bearing |ubricant through

various bearings of the bearing assenbly 220 of the
r otAsstsheyn oGS ob-8hitisdiseBSedretein thet anngnqmbanreﬁen accordance with the

prefe B0 P EE St o Py e g PR am ower
barelbquly2 Ek2mplas s£alch landiNarg discretea@ipofénts iddidde, datlars @at limited to,
| ubricati on coppo ts 214. The seal |ubricant punp
covey plates £ 22 G0V Pl3lr {OBRABACETS it HEcEdap) andghs Beint
reservoir 2 14, and provi des such extracted | ubricant
0 e .ar re sea of ,the bearing assenbly 220 .
t A igH 5 n 0% B e R s AmE BB AN B e A Gipaccordance
wmeamaﬂtbdmﬁ&m of BR pr&tmtihViatiem NTROIotdRB2EortfdPhéadl 593%7@ @06 theludes
y the rotatlngéwontrol head 100 shown in FIG In

fotagug; rortrpl hepd d0prenith integgateds fareqdafinw seal lbbrlceawpénmtss 210 and

t] :
G SR 2157 e kO

apparatye ? thfacilitatag delévery ofGeal lutinisang é@ varpusals of abearing assembly 220 of
the cﬁé{m &0 ézh%ad P&f ufl'her ?orce%ef?ow el:'la%%g Lg)glﬁat (}%ﬁ%’%g’%f'“é?qg g%ilitates

econd §ea bricant passage
circhlation cfalsearing Aubriednt ﬁ&&@lﬂﬁﬂbhﬁbéﬁﬁﬁgﬁkﬁf the Btaring AEIemdIL 220 of the

ccor dj uch an enpodi nent, sea
rotf (g TERHiCH 207 G g 0 ftyth%mrcegﬁéﬂww luprigagt-+ hr ough
the respective seal lubricant coupler (120a, 122a),
t hr t res tive seal rlc t pas e 120
1220y R i R e S0y R et piap R asel
lubﬁcﬁﬂﬂ rebdildit ZEB)tand Baah Ndkic4tloAdGombdbnts JiRe TiRr eatubli@n pump 212
bearing Iubrlcat|on apparatus 2 15 includes a bearing

extraginlupucant from M sogldubrigantygseivelidd 4.28d Bioyiges sush sxtrqs@anlqhﬁvgam to
one OPPIH'CCS%E oﬁﬁ@ﬁé&ﬂﬁ@&ée%ﬁ?QZ@tm ﬁ'tlfég,re]% li’tgd'rié:g@tf“co%gﬁents 214. In

exchanger 235, a cool ant “punp
one eadpdiment, feFotafing eentioh geddu&@mns: erhbaskiedf byothe cotating donirgl head 100

6 S50, LB B2 L SR RO 6ok
variodn @i poaaitsies thNI rbiatlﬁlg térerdl lhba‘d DO bwhicBSi@EIMOd the X6y, seal lubricant
t.hr h the b | ubric conp nen t hr ou
coupey [ the b al1 agﬁ‘%%wue 7 PRaTha itﬁgcqnﬂa B?%S%%sﬁ@% the
secdhﬂ%%alqmrb@ﬁlg&%saégfnﬂﬁ@l% RAE keal RbAcdnb BhAABAM 128%nd the second seal
| ubricant reservoir 226. A coolant flowcircuit is

lubrirant dhaench 3@ o dicenidingly o sgh £ embediercato seah htbrisenips pueed to the
resptearvg WeHis tﬂroﬁglgth@ms BC@seQHB%H Qb c%g[aer?b()tahl%2gefﬂ gg{hg rrespective

bricant h exe anger cool an
Sealmwaﬁr passagetii 2Qbat 22by; endtoane orcnmb sats through tixoedpective seal lubricant

chartrf2P(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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229) of the bearing lubricant heat exchanger 235 all ow
for the independent flow of |ubricant and cool ant and
wof2009/629a87 from t he cool ant to be transferred tPCTIURR008/008371
cool ant. Accordingly, the bearing |ubricant heat
e [ nqt :
235 %Emﬁg?{mﬁ%%& %dp}fego%zc%%arﬁor?r% ﬁebe?:ﬁlg glﬁtﬁ&ltlog ﬂoaf cncunt is
defi zetEb}q lz;arp'ryﬁlgrcaml flowiig from htbrlnm ESFA0Ir ]2’&6 viothe béeeing Iubrlcant pump

ligquid-to- The beari | ubri .22
2255t 5B o it B OF 6 s P R AP omponens
23 Opmrmgme Nibsicale Core Poriibn S2THF theekdatinglubti¢int mﬂéxchﬁig&QBS and back

rout ed back to the |ubricant punp 225 .throug
into) thp, Praging ebeigne rsePir RS- 2 eogfan flew S i geﬁ"}fs rbD’GS?IIP“t flowing
from %tco%%ﬁhmﬂoz ARoughNBcdoint B8 pRIIR 234 B e Q)\fél%%slubncant heat

cool ant to the cool ant radi ator 245 through t
exchpperait te thesopantiradaton24d. The ldnisate wbmdimdemlanttche portions (227,
2292@%@%%?9?‘%@@&(%8{)% tﬁ&gha%g?r 2&? a“r‘&i? %g th%(?nc*%ﬁ% der‘ﬁ floW ozﬁubr@ant and
coolantxmd iforeieht, frdninthe be@lﬁntm@bé tidnsteeradl tothe eaumu n,ewoﬁdl@ﬁ ties earing

i se onents of rQ
bR TEheS e 2301 P E R ERE R e e § it @eﬁqq%eat exchanger.
ThelcdblahtGadlhtoC 244k Efefelz?@)@ but AR né&gscan@ BERE ligdd B bypant
coupl er 122c, e first bearing |ubricant passage
12Qd, the second beari ng | ubricant passage 122d, the
fi st bhgdig MBridadbpuripRRs phaides Ibedrig @BGcahh® ﬁ@%ﬁ%g lubrlcant

bearin Iubrlcant channel 134. Accordingly, ch
COMPRRRIR #idntVithisugh P??glngdblmceawfemgsrqut?atf@ak ichiheHgbricant pump 225

throﬁ@?tﬂ@ filbki¥fe %@Fbﬂ%ziﬁﬂ%%aﬁ uﬁfﬁﬂﬂ%ELékt@%JeﬁEé}r 2389The coolant

bri cant cou 120c , rou
pumpe?§9 @utvides c@é@m tortge taghanit mdmtorgaé; Mggh (tliezh@dlantlc@zemorticanz:w In
u he r.espective be
one SRR WS8R 04Oy b B3RP RS R0 100
showhatFIGhe 18 ewdh ah elabodimeit, (Ad Bearﬂh@ mbﬁezalonlcuﬂﬂp(brtéﬂt@ 1230 are comprised
reservoir 213, .the bearin

by VRS SATPRREALS 05t rolREARI dﬁ‘r‘?f) ‘?‘agléan&}@??t%ggsﬂ epfinglybricant

coupTerin0E dhdRcdnd®e ShgiRUFR Bt cO@SIN 1@14 tlféfﬁrit B&rif ?Iu%hééfr\gpassage 120d,
control head 100. I n such an enbodi nent, at ed

the y¢gRnbeasingubricantessagnll 2361 Bt hepangJabiicantshpanst 1 2and the second
beaiﬁhbr@éﬁm i 3%3 ic@&gﬁngﬁ/t m%@c%l aﬂ%&&;&ﬁﬂt E1$ QJarlgé' ﬁlgu%\t is routed

ernatively, the coo pumnp I can
to the 2&speatiot¢ bearinpethivegh the Xﬂshwtlgebeaﬂﬁglubacanbeoupknﬁﬂéd: J22¢), through
the re(s)pec{% egrln%lué%ﬁgg[?%%ltgs E%ﬂﬁdﬁ&&, ang tgfloge %rgn%gr;crl ‘ %kn%g thrrlglgh the
respe€tiveibedringdasicantthated(idanice).wi t h enbodi nents of the
present invention, such a high pressure rotating
control head 300 is shown in FIGS. 12 and 13. The high
pr dsis uiselosat lxdréin ghat diet geall lubgadt 31X) theodeplr lubtinareséip@el 13, the

stripper, rub at us 30§ nted on the
bearSieluBTE AP e B BRI a6 CO arkyois 253080 prmgunted
on m@da]nq;\mewhwdg hy4 bitRe RRARRE cSritFol RAAM 00 URREEL ARRADOA R, 3ddgated
is nounted i n place of the top
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

be remotely located from the rotating control head 100.
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drive 169. A canister body 304 of the upper stripper

rubber apparatus 302 carries the springl oaded sea
wouwnid/02866. The spring-1oaded seal unit 166 is pergages/008371

bet ween the cani ster body 304 and the cover plate 168

in tﬂ]ﬁl BH% §cﬁss'iotn o'n% gﬂ%‘fé@ﬁ@m&ﬂﬁg%&ﬂroﬁi Béa‘é?nn]aggordance

and cov Iat 8 f ressure-rot
wntlcembcrdi)hemeaﬁthd@&sen'fhm'enmn stiohra lbgidpre%& rogatiag bcmlhndadeatd(BOO is

th b | . 126. i wh tion. of
shoyen Bt 12 358 1§ 7h8 Bigh STy EdBineCoraSiiitad S0 imtmisft an voper
stn%%fsrub&rap&sa&@moamdumea oR Be USIE presvft rolaghedmtrdBehd €6 of FIGS. 4-

i spl acenent during use is substantially precluded. A
12ip a;maaﬂffr\réwr%wl@rupswtrcnpeéwbb%nagaarm g oppred Y Rlags of ghe top

drivé 1%9n|/\séaﬁir5t€p99(}5’ jO‘4®f Lﬁp@ﬁst#@)‘g?[} ubBird Bﬁgtrus gb‘?&ﬁfles the spring-

apparatus 302 I's con aV|n a stripper
loaded is¢zé pnin ke be yprB@ﬂombé seablinit Hibds érigagad| betvesen thelvawister body 304
5 ol g 8 RO BBy b e BRSO B e 1t
in tid lovyRessure wbtatig angenidal @960.( Thecanistes bodPP@Y isratthdhed to the outer
senblies 14 307) attg hed thﬁréé A first one
2

of
barrg, 26 18 pgRsT aBareby thatio pEhe Fap otk Ly rewegs o the outer barre
1265 kiRRALialyUb&ldedSne Wekb}@@tlcblsdl;dldé@lﬂkﬁ’t Rtihaabed s'h@stantlally
an end portion of the inner barrel 148 and a second
predudedof such spaced apart stripper rubber assenblies
(i.e., stripper rubber assenbly 1307) is fixedly
attached to the top driver cover 306. The top driver

c oveforaiigereoneh)od heyagjaireffiried te heseip ahagwiterm@éy lighof the upper

f
S T bt g PR vy sy 7 pperably
anda”s(eéb'raetamed plemeto.a il this mahnek,ethahtghanesawanpﬂaeng)éomb head 300 is
confi %urﬁé P ﬁavn‘? ! erage%nar;])gr% tst!rfé{)]et'ra lel? aslsemﬁlheé I dpgab ee(r:wlb%eer a%gemblies

nectlon | 0O secu ver cover

14530@7) ansched tHesdt@r AbmétyorﬁQ# stich pacdd aphuid 8frippér rabmmmmblies (i.e.,
stnépgggllbg%r%gﬁlqu EIZII, rég]@t e ; atrt 0 EfL{(;ng @? ngctrg)vgrréct)tl the inner barrel 148 and a

secorAloRE SRR GIabhphi® stﬁppe"reﬁb%wa%&nﬁmg)@ eMaRbpdr Pdbber assembly 1307)
|nterconnect|ng a tOp driver cover and a cani ster

is fipedly attache@go thegon drivdicavesA0&nbodi ment of the upper
stri pper rubber apparatus 350 |nclud|ng a cani ster
body 354, a canister body lid 356 e., driver
covidesorstrerconen 306 cat begsgagsd wthﬁfecaulﬁﬁﬁél?odgt354 fhpagh any number

of d‘if‘f’é?aﬁ‘[ Mt%%em dgﬁl%laﬂ{eég SM@leﬂﬁéerfgstten%}'s)éll&\ as SCI‘CV6VS , pins and

|nterconnect|on bet we canil ster Ody cover
the kel atetre ezamplsm@ ISUMSIBMnteﬂEhmeap@eamqapkme rThegbfgetive of such

integ(‘%ﬁﬁec?gkl & t§ % cure RY to&PrJ}fV%l c%fy&rz caamgt ! F&%ggo eac oil\;j;:r ina

rubher ap W
mar&ieethhmpneclohmngetam rétatibi hncr\estnﬁbiepmn@ teredsiwbeng h
pressure rotating control head.

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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Still referring to FIGS. 14-16, the canister body lid

356 includes one or nore bayonet interconnect
wosthoueburres 358 and t he cani ster body 354 i nclredass2003®08371

or nore mating bayonet style interconnect structures

M 4Site'ay

S 0 e 3B b SPippel bt apparguus 302
shoporin FKiB. 384ndihd aeenineprangsable pothtregpact36 6.given highoprgssuedotating

@dﬁf ortion 368 of the engagenent groove 362 is
COngef1Aed by an el ongated raised rib nember 370

extending at |east partially along the engagenent

ar 72 al S ng.as. qne

CanrleRR B 40 RS a0 hers BR3P LBIHRE> 30 aBipoleivone
intem‘olMicdﬂﬂilcbﬁi‘s\BI&$ﬁhcﬁﬁ¢ aaBir badiess4 dicludasone@n ms)teaﬁatb@@yyonet style

SO SRR B b % 200 RS k2 snemen

gro&RI¥ae %\ﬂﬁ%%fob&téﬁﬂ %n%ﬁ%h andnarpyﬂeﬂ BRU P&i¥E 865, akh a6RMiked edge
ones of the canister body |lid bayonet connector

portiqry 308taf thesengagemept grpeyeatfi2yis dpfiped rlmftan gloneafediraised ribangmber 370

R T

of tixaranistee bodyd diybabmeoemmeaoxmmacmms 358 rstmmudaelsbeﬁ’&@n adjacent ones of

e SRR B e ST S A8l M anorn

can@@ﬂﬁkﬁ@ﬂa@fonéﬁdoﬂﬂéctﬂr StriBie9H0 id pi6vilédbetisEh aljactnPorRt oRRCAAnister
cani ster body |id bayonet connector structure 358 are

body bid &@Y%ﬁebwwg@rr%cw 3881 brafeseply hat natpeshssasidy. alj of thercanister
bod? a8 Bay%ﬁ&'c@ﬁrﬁEtoPQ%turés@ 58 Qﬁég[ﬂlﬁs anﬁﬁlm%:game I &obi4nb i 6f theoBnister
0 bé slideably received I'n tHe engagenent groove
bodg &ayonét canmestop sicadtwres Hdarpsubstantiatiy mesqamp langthy bayonet
connector structures 360 through relative rotation

bet ween the cani ster body 354 and the cani ster body
| i deggrginghethe preagemang earovb Gy ofactnmnisterebadyritagenst connector

struﬁtg%%g@ gd7%g ?P P?';()e& eQJh' C%EIE%F 15(1%.9 dlﬁ rbn%thc%knécrbq s{r%&l}re 358

cani ster onet connec
are $¢inubctm1ﬁguf&58bl sllcad/mg Iﬂ&drlbvmldmttehé7@ngazyfhn®ntsteg rbody &id bayonet

t he e ne of the. canjster body bayo
conpgfar e HICRE B SieaBl re&ivad S5 the kibagrBa taie So2 of a
resgﬂﬁm\tﬁie 3B the @hnistaChod9 bRyt EdhBet@biriétbires Baﬂbhrédgﬂ relatlve rotation
yonet connector structures 358 and the rib

bergeH SrcoBisianbaShd SR HECHEAAT EodY b By IS B{hS TS BT S bind the
canﬁfeF b&ityll‘iﬁ 8% ind 91a§3[i Wl%tﬁdn)éuaptﬂ;t'ﬂ%mﬂgerﬁ% 390 QNG EPSbody lid

menber 370 of each cani ster body bayonet connector
baygrtet cmnegterstragare368 b@llsqudeﬁbhc/engwmevwoweﬁm nf thehrespectwe one

of tr?erb%%f'@or&% b o?)?t C m?’e%%r gtr Furk S lml}é%%' qRE ?nl%?%emegg%roove 362 of

cani Ste connector struc
each biwecafgle ¢amlsadr body lnd)bagzbnﬂ moh&tm gtfuctuies 358rand tlemlhﬂeiylber 370 of

d the canister body Iid 356 when th .
cack i S onler R A SO BTy e A SRy et oralowing
the WBtR¢Iinber 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.

20



10

15

20

25

30

ori entation. The bayonet interconnect structures are
engage by vertically lowering the top driver cover 306
woi200902014ace on the cani ster body 304 with the pirhus2008/008371
menbers 370 and spaces 372 aligned accordingly, and
th r ' .
tur e et rsbec] el K enBRY BF v lohef hdp Bivd cover
306snetomla<r¢g>nt the carugierdluodvéMomlethe&ﬂﬁmtmbtrh 87¢and spaees ]S)Udglllgned
rection rotatJon of

|
ccee o108 VB OB hep R BB AUBE A TGN et o the

cani3Relyod3B44 s sédﬂﬁn%ﬁaﬁ@opﬁdrr\@ﬁédv&m 080 theearligtér bpdy S04atPreTerably, the
di.rection, therqﬁy ensuring that the top driver cover

diregiign of degkinggotetionsf theioa F‘Eb‘?{ﬁé\‘ﬁféQG Bith Es3pest foghe ganister body 304 is
ha%%%%&n%&!&%l tafib&dl di? tie) b
teg he ro%étlﬁg 08%??3 Bﬁégdagﬁg%@%dggﬁ%veﬁgggg?%%haV9§?vaO6
rem@me ingan intencenriected priytation Witbsespeat tolshe c@ngwglmdly Be4 dwz'ml opdwion of
the Fo‘rflaq ?E tro?l? %éﬁ (?keg%ﬁg t pggrgan Iy%&%% bg )f%ckmgaﬁw% S gan be engaged
bet\b&dyhd ¢ad|s&5 BodyB 5@mand ﬂte&fah@tékb@ﬂydﬁll’ﬁSISg'bkr fAfih@hinglttié taniger body
now to dat cquisition, is disclosed herein that
356,38d Hl?&?ﬁ“%%@?fﬁﬁﬂc}% inygn 'ate&af'%?d gef&fﬁug%twon appar at us
can be integrated into a rotatlng control head in
accardance w enbodi e
o B RRSw e il A BT qt el B et B Bect e portions ofa data
acq@iSiHieR appiiat@PEmnbd Mieghdted o babRAtihd GortRNhER inhRBskdadderith an
specifically, such a data acquisition apparatus
eml?%iaﬂlqmt plaberreseprinY @tiphgS uch dpfe arquiriiondnyalyableipasserging pperation of
the tr5 kol Qeé?if ) s[?e%tﬂ%%fl)n GukiP a r&gaaﬁdqﬂglt’%ﬁ aa:éparatus facilitates
era I on. es rotating head operati
mommmg,d:gptubng, am—lﬁmgﬁnd,{or transeutting of datd ﬂelapngwgmaéng hdadneperation.
Exanﬂ)lelg o?rot {n§|hg gpselr’lart%n ?r%% Lb b m%enrot Pm tg&; {oaweﬁeressuge time in use,
max ﬁifeﬂum’l sent mmiEber ofl ﬂﬁ& Istritfy ;hparm:ngleas a6t y>f rd@iivﬂﬁrhé) Misr, a given
nunber of crit condi |ons e erlenced t he
refer?"ﬁ%t'm&@am%?r@é LEP&'["& agsgm yé?té?%nﬁi fi))msbém i eaMisopsggerienced,
andaREIHkS | Ab@ﬁeéf@iﬁ@ﬁ@%k&?&:rﬁlﬂy 3erfl 3ot RNRGSITBMEItISY apsaftus to a data
(e.g., a conputer having network access) via a
ma%g?fé@é SYtain(eriera computen baying retwprisacceys) viap whigless manner.
enbodi nent, a data acquisition apparatus 400 in
accordance with the present invention includes sensor

devissgewapdIG( ¥, g one embpdimaries data goawisibien apnIEAtyph00 in accordance
witlf %%r@ént ﬁltveatlonainsl[lé’égssr%wr Ft‘fevn%ésO‘iOSa éé ?C ﬁjaleg[lcef‘sl %rob%@ Gthermal

a data acquisition system 420. a ach|S|t|on
couplep Ett ajgarﬁt)@ttqrsﬂ 1 @,oeu [sceidlert 4 Saarrdoa éetta ngltmmlr wbtemeR. The data
acq%iﬁi}igla %}H)ta{ us 4§6e Is S(fg? et\?/)?lzl:'(rétgtlm h egtg ﬁ'ag Irciciaetmg ccengtreol Hgad 100
disdlastdhereinh) througl the h@smieaica:sn@sc@péxﬁ@dnahﬁ&dnatiam@aﬂqh &m&ﬁhg control

t he or devi %& nd is transmitted to
hea@f&%&*&&?ﬁ By R Criar & ERe A0 Wrartisd 16 B i pecufRilonggstem 420
via he ehahdnAttérat@hnthhe Qégiver-ﬁli@ THeaRfshtbes104nd fhe AREivENA 5 can be any
recei ver 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.
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type of units suitably configured for transmtting
signal over wire, wirelessly, over a conputer network,
wovioew/®@atel | ites, etc. The data acquisition sy®icannsdasooss7
is configured for storing, nonitoring and/ or anal yzing
i nf ' ' f
UGB B FEREEn oF R o R o R AR Sanup) heads in
accadaicyzveidw tie pesewtninventivncakelndrfivepns bheﬁeiCbempm@t that facnlltates
0 urni n
oo SR RO el 4 P B Pl A Bk S PET MiclBaBowd faBhBhuimentofa
kell@@ﬁ%rdﬂ)ﬂ G addbidandeNEtHdresesddinhdiy 6Nthe Presend uklehtidh dfhb\kemy driver
Is oil field e iﬁnent that facilitates apply
500 'Bflaiifisd‘rﬁ%ﬂedtsalﬂ&ﬁ'é ings saderering 10 apd |C1>m§wqrhrgnb?]oﬁe The split
busfih§3 5@%a§hﬂ%d@§&c&i%% hfﬁggheﬁ’ﬁ)e@ 55@' The s‘BEdeﬁ%Barg’pngé flembers
accordance wi th an enbodi nent of present
520iaraconfigured foTeng deightiated foriboing aiged mntndwemwﬁ@mnqmph pins 512.
In %%HAA?.?? t}%%n ﬁ]é@%g%@%gg %59 Ireﬁgnﬁa g@g&g@t !ag g Wﬁﬁﬁ&ﬁemoved
ﬁmﬁﬂﬁhﬁﬂ&mﬁﬂ@kMﬁhﬁw&ﬂﬁﬁed apart hinge nenbers 520 are
configured for and orientated for being aligned and
interl ocked with connection pins 512. In this nmanner,
t hdn hhmgrecaclingtxh:taélewmscciaﬁorbeefﬁsacﬁ hag beerd rrraekp'todthy accompanying

enga with a d framthe ass ci at ed
ara§pe B8 S8 bR e SR RSt D st SRR AR BREPT fluslggion secifi
embodirBéredia emtbashebtﬁ@senﬂmod:aubxomhﬁ& ;ﬁm@w aml)ééd’tﬁlbdﬂm/ﬁnfsg@d certain
that forma part hereof, and in which are shown

. way
varigpts tharenss haye jbeen deseribedljip swifisises daiaik o snablgiase S‘E'H%i}/ in the art to
praarc@%ﬁ%dfn{aﬁ%n&ﬂ Re E@z{mhﬁvmlgﬁt 1€ &0 @mrsﬁmmtr@n&ssunable

and certain variants thereo have been describ
embndirfi¢nty raapt bedilizgd antd dﬂaehabhlemtmslealsmemlceblandmlelctt@amhtanges may
ti od] f _the Ry n t
be thngde{)\%ﬂﬁoeuk Ei%p&gt?@[ 1?)%% sarl)tquo({r (EoPe J‘% q‘b nvér{t]ngla Cf.cl%surteg To avoid
unne@egsapedandil, thezdeskripidn bhéts cdraafy &drmati@citr@mninaa those tkelddda the art.

Theeefing G e et RO BB e re Saonerdrdun pr Ji e A ipldlic forms

set fOrhGeRE b&n t%oﬂﬁ‘&bf dt derRe &Adoy eidatiPdilernatib®, modifications, and
descrlptlon omits certain informati on known to those

equivientsess Gam be reasogpbly inpluded withindhespiriteand iseapg off s @ppgpdpdhplaims.
is, therefore, not intended to be limted to the
specific forms set forth herein, but on the contrary,
it is intended to cover such alternatives,
nodi fications, and equival ents, as can be reasonably
included within the spirit and scope of the appended
claims. CLAIMS WHAT | S CLAIMED IS: 1. Atop drive
apparatus for a well drilling head, conprising: a sea
carrying structure configured for being fixedly
attached to an upper end portion of a bearing assenbly
and having a seal -carrying portion;
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a seal body having a nounting portion and a w per
portion extending fromthe nounting portion, wherein

wotdoev/emunt i ng portion is slideably di sposed wWPrdTUs2608/008371

groove of the seal-carrying portion of the sea
carrying structure; and a plurality of resilient
menbers within the groove_ _between the nounting portion
of the seal body and theggé%ﬂﬂéarrying structure such
that the entire seal body is resiliently displaceable

i e o the seal carrying structure. 2. The -
“”¥&iﬁ%¢#§ﬁgﬁﬁlélain11mherein a stiffness characteristic

of the seal body is such that application of force on
the wi per portion thereof results in negligible

def ormati on of the wi per portion and displ acenent of

they " e c e groove. 3.

The ?@E'ggf ﬂ%#qgﬁﬁwﬁgqngﬁgﬁgﬁh&é ﬁk ne of said

resi | i entseaearéngstiustudi cpbgedd fre beieg fixally htshedatb ah lopper end

groove and the ntin of. the seal .body.in a
a1 ol |y OB LR ks Raen) b ink 3 Sedk B pUmE PR m
1wher ei aseat86dy m&g(&fmcﬁiﬁhhﬁg b@ﬁbxh hiRd wipenieeicn ¢>&erﬂmg from the
hel i cal Iy-wound conpressi.on spring; and each one

sai d resi IMHFNERAHERvhcErinihe FruBUngRARIE! sid qab'@fé’fspa%d

the grooveyigifla bRRvABUAL sABHR%H l&fofttltbeseﬁ%}rylhg Wucture;
in a partially conpressed state. The top drive

apparatus afl claim1, further conpr|5|ng a seallng

devi ce Y g"\{%lﬁzgf 113? %\ﬁmnﬁ)terslﬁ ﬂ‘ﬁr‘i thg%?cﬁ)% g&wlfegrb 881 fj}ltmg

gr oove an I'ng porti

provi di ng mrtmaiﬂttmgealruoéy fuatthe téaEdSa‘Elb'ﬁthﬁﬂdS’tutehath uhSt the entire
resistant tqg flujid, .dirt,. debris, .contam nants, and

the Ii ke, SHEPRY s resiisnily Fﬁ@@geab\séaw FRBEFId f gl comane

seal body dusctgrech that application of force on the

wi per portion thereof results in negligible

def ormation of the wi per portion and displ acenent of

the entire seal body with respect to the groove. 6.

Thd&ht ogp diivievoé clafm ¢ méerinba stiffaessi dharacteristic 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 the groove.

3. The top drive of claim | 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.

4. The top drive of claim | 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 groove

and the mounting portion of the seal body in a partially compressed state.
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each one of said resilient nenbers is a

hel i cal | y-wound conpression spring; and each one of
\Voammdnpﬁ5|l|ent menbers i s di sposed between aptirasnoosfoos37i

the groove and the nounting portion of the seal body

sn ﬂe?&f&rh@lab%}rg?%@%&ﬁﬁe}d fSHHRE &m CPerm he top drive

apparatus of ereln sal ilient menbers

ar e uni faceating deyjecmdvidedbataea at Eastont side faax b&thogrobh@and the
seal carrying .structure, 8. Th op drive

chaim 7 PHPOHER PEGREPF e il P hORakine B BHRE ApftRee

t hrough t heroByREdnBat ROetibam to fluidDairs @dris RRamandtseatithe
one of the_ resilient nenbers. 9, The top drive

5 appar at us 18 Wherimagtifipes shandstsic ahe sl By such that
resilient dﬁ?ﬁ&%&?onr&'o%RQé@ﬁ)epﬁJr?@?ﬁe@oHe S npflegli gﬁ“)le

groove and the mounting portion o e seal body 1
partial | y defrmatesefdhewipeeportion and displacement of the entire seal body

with respect to the groove.

6. The top drive of claim 5 wherein:
10 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 groove

and the mounting portion of the seal body in a partially compressed state.

7. The top drive apparatus of claim 6 wherein said resilient members are uniformly

15 spaced around a centerline axis of the seal carrying structure.

8. The top drive apparatus of claim 7, further comprising:
a fastener extending through the mounting portion of the seal body and each

one of the resilient members.

9. The top drive apparatus of claim 8 wherein each one of said resilient members is
20 disposed between a floor of the groove and the mounting portion of the seal body in a

partially compressed state.
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