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SPRI NG PRELOADED BEARI NG ASSEMBLY AND VELL DRI LLI NG

EQUI PMENT COWPRI SI NG SAME FI ELD OF THE DI SCLOSURE The
wodioewd20848r es made herein relate generally to equiumIBiRions372

systens and apparatuses relating to drilling of wells

and, nore particularly, to rotating control heads,

E)olt gas, PRE ¥er WAS@ ]%E]RAe are
typrcally drrIIe rﬂ%? §?ﬂg nnected to a

hol | ow dri || strlng 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
sealing the interior of the well bore fromthe surface

and facilitating forced circulation 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., liquids, gases, etc). In
the forward circulation 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 e I t he annul us
defi ned by the dr‘lyﬁggﬁ¥?ﬁglﬁ§££ﬁ§ﬂﬁg@erior of the
wel | casing, or well bore, and subsequently out
ol r sl Tl el B B Py 15 5P TRG: pPaRGHE aPoratuses
relapiag tq driltingof kel lsaand ok pagicuan, tb ieatthg dohtrsit Hebdsy radtthg blowout
t he meléqﬁikng, or well bore, and then upwardly
PreYqRf ¥t dnd tebore of the hollow drill string and out of
the well. Drilling heads typically include a
stationary body, often referred to as a bow, which
carries a rotatable sp is commonly
referred to as a bearlhﬂ'@fGR > rotated by a kelly
apparatus or top drive unit. One or nore seals or

pa(‘\(glll s e{’vgtgle rgeét’heﬁ{atl llE She"he ﬁ]{(ﬁt Qrea@pléalw Mfe!’d w1t}6 a drill bit

packers or stripper er asse les; Is’carri
connértedspi hdlllcev drdll eed wtlihb ispeseitgrhigtoya v daheg &epbdnted dm a WIaHa bore. A
r4S8Y ions, of. the drill pipe, whichever
arifis Yo' 8 aMed Brbs S0 PhinkoFeflibt on R 3Eng MG HIHER preventor
equipiEng rfoasﬁae;fdbrbc)ses aﬂ éeatlhgr sheCRFoNOf EHe WElY Bbie trm tEﬁD Etface and
faclﬁ)ressgge in the we to prevent the drillin

e S PBOTEEHINg AB DU hevel by i ds s dverting drilng
fluidé é»baty'tﬂﬂn fhe e 9 | 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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As nodern wells are drilled ever deeper, or into

certain geological formations, very high tenperatures
woa0eh/pvagsures may be encountered at the dril lpicrgshes®oss72

These rigorous drilling conditions pose increased

sk [ [ I |, i ng.

cos NS Sl Dot MR BARY M BESLARTIR ho R Sl Sime B IR of e
welhel | fluids. There is a danger of serious injury to

rig workers when heavy tools are used to connect a

stripper rubber assenbly to the drilling head.

Ac donilding ftads typikally anabwie reestatiopary Hody) | aftel ee fametictocpsi acbdv\;l which

ot ati on of res
carfB e PR Rl ML 1 pop B B e PR s ab o ok by
kellymbpdratngorhiop\dﬁué uifiit. @R Aor® Eealit dtacKiyPeledénts, aiftidh kdTerred to as
contr devi.ce is facilitated through a bearlng .
S"‘&%eééﬁgP’?O'EWr'Rﬁ‘i@W hriaemeles thepried Ry the sindiep sgabde periphery of the

kelly®F @Ak UM & thige 6rt§€ct§ﬁ§(§ﬂt%ﬂVpl&%lcﬁévepﬁﬂﬁb%sé|ﬁlg #ugh the spindle
the bearing assenbly is sea Rot ating control
andibe, stsipper gulher agseibblwend thps eqndine or divar dheotdne pressppein the well to
[ f
preiiler gllte gnggl%mﬁ ﬁ){gn g%\ébﬁlg%ﬁ egnS gng?_&gtﬂ{g ﬁnd[% anll liheebddD Il?ng string.
Oring seal, or simlar seal, is dlsposed bet ween t he
str I
| npésgﬁgd’eﬂ] \ggg%fﬁ cg’ﬁféﬂ gﬁérYie ﬂ 81(::??)00?1ﬁ é %%ﬂéﬁ ﬁmaﬁoﬁs very high
tempemaiupgsend prisbires msw bcrmepuamad tah mebiidhng’lly:ads"ﬁlmsb kigorous drilling

cong{n%% St ;? m? 8 gst[s:{i %sks t§ ?{%frls%glep%%% %c&dgata{ssalii %Hgg of Cﬁ)aglmmatlon
by as&eﬂh& yaendnd hopeassd well YlueRgaTkde & DUdigert Hesefibid injury to rig
tri At | east one stripper rubber assenbl rota
wORRFISHVIER egy Q15 & PO cannSER, StEippen rubbes 45psan biy s frifing head.
AcPERIYIsMcH d efAnecti®n §l‘inl(PlR:er¥1aJe'~tEﬂ‘l‘Jy DA iedPiIHE 'tl%li’t seal.
t aper downward and i ncl ude rubber or other resiflient
substrate so that the downhole pressure pushes up on

t herdtition P Bdspdci b@ﬁﬁatﬁ? d¥mpHeRB D B ebtath cBhtkdl RBRT, rdtd R Mlowout
body against the drill string to achieve a f1 ui d- tight

preveatgr or gther pyperof rotabieg cepdrob ﬁb\rwee§ fagilitated fthyouglep begringaseembly
thr(ﬁi{gﬁWh?clh thO a6 Etrﬂlg‘?%ta% Pé{%t% tS H{%&Qaftfon%g ThoRPbt ﬁot@[ngcm Bfich the

t achnent means al so provi a sup
beayng assanhrlpistsented. (Rotdting c@tmfobhmls, motntmg‘blazmt ptﬂ:bd:mairs emlister types

of rg%bg%Mggg(]iew gr%S ulge(?al ryurg errred fﬁ%ﬁ? \é/glﬁ g ] 1?1% j}'ﬁﬁgﬁ:r &)Jically, a

rubbsr Gaciapteat] or @mﬁl}au s@mmﬁlspéseﬁ Ibetwéén tHeistrippBieaBbér@ssembly and the
establlﬁh and mai nt ai pressure control seal around
g ubichy

beafipgasgrmily todpoyg theiflu COIERFHORGF R ee B HEPRer rubberpsembly and
the BEarhB A6defbRO Ct’r@%uﬁehﬁﬁ@olﬁk béHi®Rd ib) middfs & dneldr@ord strIBper rubber

variety of neans are used to attach a stripper rub
assepaiigpsinpeqtes! ta rebearingagseabiy and ﬁgnmweémgmmpunceb@wll string.

At ?etagt%ﬁp ﬁﬁﬁ er m@rsaské?ﬁll%gﬁatmm {ig dL ] Qf;nn Eib% Od& of Q(s) r%%}gubber

fromt tom scremng the stripper-r
assable Gitel,\a stripgper tubberelopdy ptypichllyiaperatoopeast andgnctlhdee:audbe:i or other

resnPen& Sl%lﬁggte (s)(g] thatqﬁe éo%)nh%re ptrerégurg %)lﬁslhgg epronrt bbl’%pe?rsuigmo}fy, pressing
the stripper rubber body against the drill string to achieve a fluid-tight seal. Stripper rubber

assemblies often further include a metal insert that provide support for bolts or other attachment
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bottom of the equi pnment, clanps and ot her approaches.

It will be understood that, depending on the
wopandioougar equi pment being used at a drilli ngcrasdeosaoss72

stripper rubber assenbly at one well may be connected

. Jd - |

el pPUN OB S RBE L pfoh Sl o YL el Blon B Aercauseby
doweh lidlepressurefaueepaveing on ferstrippemmpbleer bady. one wel |t he

stripper rubber assenbly nmay be connected to the

beari ng assenbly while at another well the stripper

r ulbdappeabbensissempliys drecawectetdradaptal tanquipment obthe delling head to

accessor.y of the drilling head. .Thus, .the strjppe

esu R TRE 0 Byt caplrot o Bbw R i) S e oBtt PR 1
wilcerungerkiocd byothaseailled imthéurt hargemieritof Afear ardilisad toWtach a stripper

controg head, rotating blowut preventor or the |ike. i
rubpgr apsempripaitogintat ¢ ltiae bad enypmen Py apahimentinears nelige bolting
froffthel B8, H@)ﬁl’h%% 18 bWitdh, PR tHE %SE@%%@paéérﬁQ?_@imctl onto the

hammrers. The practice of using heavy tools to |ghtgn
equipmsst Yia coaperatingithptaded partionsesthe top of the stripper gittberdssrgnbly end the

e | nt . t he bolt head becone

borloio Y i Sl s SFASRRRAEER o ng | ncl ude

stri pped heads, where the bolt or screw cannot be

re i . t. Qar r iy

naa e BlcrSbid HREBepbi ARGt PPE far clpiBhiocl . fuEMdriling
headdtripipeabbler aBerebly wooms evellmayba tormectedid eqeipmentdpédifid tn ghat well

stresses cap cause bolts or rews to rk.thensel ves
whi eo%tsaen%aﬁfj Weard QB‘ER‘? r‘?l?beé ﬁ%se'@?g'rﬂﬁ rcgn?eﬁfe\fqﬂs)to d%&%ﬂﬁ'&l cguipfmgat. For
exampRuhttone avellake steippes triihiehassem B énagivielcbnritcied @ thelRaring assembly
ruined Th ntire driIIstrinP may have to tripped
Wh'iﬁﬁt angfher %5'0@? gWtPpeq ruplsr eSMELY BY] Recrognedisdtp @8 i bafeel or an
accékbbry bf the Hrillihg hdale MR thdRisHePRBLA SEBMBBIER uldrdEes&RHY Mfited to
.may be damaged and have to be repaired. Drilling head
beingcopprsicd éasa prstiquisd cerapdngnid @ dotatinglsenteil beaslsetrting Hlowout preventor
mﬁf pleace stripper rubber assenblies or other parts,
ubricate noving el enents and perform ot her
recommendednai nt enance. I n sone circunstances,
st Rp, FOW ! .
very Ry PiSee! SIMRACHe 381 B RioFrEEHE SRR with heavy
wregthes ppksledge bavemeras learhatick phusighheagrtodlh iortghteaadolt, for example,
senbl 0, perfarmrec nded nmai nt enance, or, parts .
can FERf R et B MGt TRRGRS 1 TRG° RERE PR niaom stripped.
Theaesufts gfitivad-tightenidpeihclude soiipped Meads; @tlere EHedblt BicRAM kit be removed,
heads. in the oil fjeld industry is the subject of US
or S{RPRHTeREs, WhCTg 612})9% £r WA RO BEIP 899 the camgectipn &ils. Bofl results are
undWitable@B%en wiéte, PkR13h hnd Ji& dMIidgls@8Bes iR daR@bARr screws to work
relates to drilling heads and bl owout preventors for
therpselveg lagsepnd falkqut sif apgormnre fabla dewnheleathe yesult eandbercatasttaphig. The

dril PP We rBh &Y eme%ti%odmfsﬁgng%ythla% to tripped out, and substantial portions

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

have to be repaired.

Drilling head assemblies periodically need to be disassembled to replace stripper rubber

assemblies or other parts, lubricate moving elements and perform other recommended
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wel | head or on primary bl owout preventors bolted to
the well head, to pressure-seal the interior of the

wowebdin2eagi Ng and permt forced circul ati on of pgmids203®08372
fluid through the well during drilling operations. The
n f Ay t.
e S kR s bYE lfcendlhs of GtolAhAR i very
diffiduévid not anpexmhde ¢ dbe@a'gcn theassrdgpb Fupbematsan tly dioauthie alrilling head

nder - er at e nechanlsn1for renpvabl y
ass oy A TRTo e EeeBleienfes R nERARG of P R GG g e
provi di ng ready access to the conponents of the
B(reg(?/i |8§§ nre ”J?mg B%ng?ql end ggﬁci‘t &:;#%P BF {h% 1%w1giefé/ H?eisdcssﬁtgﬁmg control heads
in thk oil field gndubtry i8 ghe sﬁbJIeEtSEﬂ“IUSGRiith NoSi ,6620180 "to I ShnQRU Wil lidhs (i.e., the

bl owout preventqr bearin ncl udi ng the t
Willa@a 1 PR e 6 oAt Bies s\ angads s Moy proventors
for b @nB QR d}{d%&@t&&whfiﬁ&' 0% r%&%ﬁ@lglowout Pre$&@dr hdlfited on the
drilling string. e device is desi such that

welliiend prea) pristasy blewient orevemwsmlé@zt@thfrwﬁb@ddp prssfiueetseaf the interior of
I I wout

e SHIRUEH B 0, RIGESLCRRAEh SPASLER AT AL iRy

operatioos. Therotaing plosssLpreveama bftpanllnagls bksx patent includes ciatisingwhich

. ta nd batto ressure seal s, e

s dESEIERRS sVt A PIOBOULTBENeTIoE Boor Bk A apl b ad by Ge e pr-operated

clamp b hah@nPfoP Yy ably S¥&Rh e &hleealtuhE‘asWH151 e hd&indPaldeéviding
i nclude the circulation of chilled mater and/ or

readyraceess de e Goppenantreott thy beasial apsgmblymndistyr! sirepen sybber assemblies

proiAelf A\ild veatid /s MR A Wedn nge}n"ﬁgpalhﬁhﬁggﬁ%?ls i c%\‘\g%bed" through
prevent or b ari ng -asse e°stafionary housi

the totoviyut preyerddr bdasnpresmblye mhding ther v basei sthmpac o&aber atssembhes

spa t stri r rubber s
ol FREEL LR Rl Bk ot IS ERLUE i e, The
devideds désigripd Gadh tba dhiliedi weel dn@/of amiftdeteaingy bapirehlashadilgl a top
e AR PR Pl e ot e ot it mroducd

mtoSthE tdpRREssird I@&@Fa&ﬁémlfbﬁﬁbﬂi(ﬁtlﬁg‘ﬁp RhOYEM PreQURNEAS, as well as

earlgg assenbly on the fixed housing to facilitate

stackegheadjaband<thrst begrings. t he stri pper rubber assenblies on
the kelly or drilling string during drilling or other
wel | operations. Still another inportant feature

| ulirineasy feaires of th potptinghlapoutisevsatar of thnWilliway mb@at@hmclude the
cnrcgfatl&? totf | cﬂﬂleWzlterpz{r@% WnEifeteKit $i 8t]:)é %E:Qspchldf(ﬁg q{c}‘)gl ahd blysmg a

i ntroduci ng the ricant under pressure i1nto
hydmléﬁalhg)pammhw to mupnm@wwtsmbntmknnmsm)bly in the stationary

hou\%ﬁ% §§ %ﬁth c%l erp%n,g&re n%lis aﬁgp omde%{;]cse?slsﬁtgih%%p%qggsgg%ﬂg%tar%%gr rubber
assmlﬂiéeiiﬁdjhtebﬁﬂfehﬁﬁg aséiﬁﬂib&()m;ﬁﬁaitg Gespéctiael Ohe cRGpYasieitilized to
a fixed l'ically-operated clanp

housi n dr |
faciliie rapfd bR ﬁ%ﬁsem?iv it E%@t%wa)s"ﬂw%m@ﬁ@'aénwaer primary
featuReSis RRARLINDof the dual stripper rubber assemblies in the blowout preventor bearing

assembly on the fixed housing to facilitate superior sealing of the stripper rubber assemblies on
the kelly or drilling string during drilling or other well operations. Still another important feature

is lubrication of the respective seals and bearings and offsetting well pressure on key shaft
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assenbly in nounted configuration, which housing is
attached to the well casing, wellhead or primry
woloeeuisspr eventor, a vertical inner barrel recat@ahog/00s372
nounted in the bearing assenbly and receiving a pair
Pre DR AR R o SRS GO B8 p pressure
seakmnhuglbmati ng with top pressure seals for circulating
chilled water and/or antifreeze through the top seals
and forcing lubricant into stacked shaft bearings and
sea(l)ls'eqtsaomwettingrulcemmlprqscMSrsimraecandarmhmthehe Wiliaohs ‘181 patent

. espe y c _drawbacks

inc i3 S0 St treelfr b Bk ARFDDisehr o) Lo PRGAELRG e rousing o

hydpiuéiv2 iyt peratddla@ip rhdtRarisnk @olritetdnukl @d Bousiigahd é@aging the bearing
bl gqwout preventor/or rotating control head in

asSEREB FHafEked fon Heyraonwhicn dipesing is atgrhied i e el caing, wslihead or

prnﬁe[r?bﬁ%uﬂ préUch®f alvBrticAidnek BAnl RiatsHly HBUIH@d lﬂ%e%%rm%%sembly and
clanmp segnents that at |east partially and joint

recqiyiag # paieofipressiiensenling swinterivelber aseerabdisearsl gpoling fuid emcyhuhrgcatmg

inteP BorlcottHuARatit AL tgﬁgggmgbkésegg o c%ﬁatfl%% 18 A A DR reeze

thragigls the gepgseals artd foronmy lnhecaheamlsmgkaasﬁﬁhtﬂayin_gscan)i séatd tyiexedt internal

on or usin dr aul cl a relying on or
presguie,og the Sr?ﬁlgﬁ[é\%?seﬁq'al ol }Fl?‘%é %%nnectl on to back-up a

hydraullc clanp for insuring safe operation; e.) poor

se ronrrenta cont var
e e A H R P BB G DD et R i pSncorandior
the hkkb(ﬁh&:ll divipseertatidg Blohvaatprevehtor/gr otatiag Kool hékdGeaiéasdance with the
ng at key heat sensitive |ocations of the inner

W”@%ﬂﬂ% el aﬁﬁl&f‘armﬁb@ﬁ buparg nop Hipitgd tq; @g| rekyingeonaerysiig curved clamp
seg&@ﬁ@%ﬁi%lﬁﬁ%hﬁn@ﬂf&dﬂé%ﬁy éﬁ%l’e%ﬂetﬂogﬁ Mﬂ%h éeHBly,b relying
(e.g., via wireless/satellite uploadi ngof 9
on artuging ¢lafnp, sggmenipihatsase fnva@ply@ttaqhgcy tdmeln ethenfos elhctwlyg engagement
Wltlf)ﬁ‘glgd Hse a%%grﬁlglgﬁg){n?ﬁg B?ﬂ%ﬁ aSs)e ?ng Al.l‘h(g‘eufsf g%t érat?llc clamp(s);
d.) redytizg om gr OSJng amieclmmdi,l bblot)@ta|cng1ebd1@multac]mu@\aem1fyuhc clamp for
t hat ovEr cones abovenenti.oned and

s PR o RSl PPl ¥ B PGB PERBLFoalRaypgR 8 vanous nterfuce

f) asfbeebAt add \Mdctplel @rippRF Eubebﬂ asbdnedl¢l ad&dhhieh@% YasK GHiRRdequate
rotating control_ he rotati ng)9 howout
b

coofifi e bt S Gl oPHENS O MRS LA B GLd S aEreal-time andior
rem@iﬁ‘:ﬁs}J rﬁ@h!o?ed%QQ b{%ﬁﬁé‘l%n @WY 9: %Pélég‘s RFuploading of data);
h gnt i'on overcone ona of

nmbodi ment's of resent
i) rﬁmﬂe de. aWoagrksedf @;husmmg)arlnarnebt assémigly c baaringl preleatling; and j.)
r.and/or the |ike. Exanples
Cu"{ob?;sgﬁgﬂ dfgct Woa’t "s‘f tlor?c %}8 utiog 3pd SQliNBot | imited to, a.)

reI ying on or using curved clanp segments that at

Eﬁl%repcﬂgté % n%?’n)ga&gltllop hpﬂtdl ¥ot§tﬂ%l l;lgwgutt &gvgrln?qlil n(rl%r %Ipe like that

bear| ng dsse usi n
ovegegreattogsementioned and other known and yet to be dnscovered drawbacks associated with

prior art oil field drilling equipment (e.g., rotating control head, rotating blowout preventor

and/or the like) would be advantageous, desirable and useful.
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that are pivotably attached to each other for allow ng

engagenent with and di sengagenent fromthe bearing
WOXBeR00i48;, C.) relying on or using hydraulic @cane)siooss72

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

cont ami nati on at varlous |nterface f.) cunbersone and

i neffective striphl YOO B\ THHE DESOL O SEIR g.)

| ack or inadequate coollng at key heat sensitive

| odznbadimgents off the presergrintzatior bvacmvi&)onebmvmoremrawlbaak lof pfior art

t I t
oA e SR RATREE L) B BR Slbigeecs
inclafle, dadtag riot limjtedstopd.) relylrig.of.or uﬁlﬁg'buﬁx%kiﬁlaﬁagjségiﬂdnﬁ@at Radakartially
assenbly beari ng prel oadi ng

andgointhe prcypie the-ouping and, bearing F?S%Pliyogh) WhdaRg LRrusHE clamp segments
that@RA} il Aibly Ahchddi 18 eBRRARE for SITRAHE BRAESH M with En&flfeﬁge{ktement from

i nvention provide an advantageous, desirable an
the (heasing| assampbilys redntebvirigoen of uﬁn@hwaMrféamwedt)srelafngwn or using a

me%l?ttng%llbggit@%g&%ﬁﬁécnm%%ac? ﬁ%ﬁam@l M%ﬂé‘e IIQSUFIR% Eaefg opé‘ﬁlon €.)

poopmadhgtfrdmwewtomntaa cbetaminagoraas eaiﬁduy ifterface; W& lcimbersome and

. ri.lling he conpri ses oute rrel an i nn

inefideive B diohet SRl St £ 108,k dnide B e ke heat

senéifivt PocSidnk RIFQKe inHeP Bhrrélt dndORMRM; B N4¢kt T rBal-tiheE aRMbCFemotely
barrel has a central bore. The inner barrel is at

monitosec dafpacqyisition, fugptiqnabide g4 Yinmiretepesagedlite P@Jpa‘b'éﬂr @f dgta); i.) static
2 HenQHt |

(o Ao 3t B0 AREL Pt TN Rlebiih HOlohding ot 7 ¥ Efcomenciecive

1Ub!li)¢atlt>lh dishiiutie sndacabliag dwtl‘ng maohat ¢l1ﬂIDdiﬂmltE@fétﬂ1weisentAnventlon
f.i ne. o n |ts red f

protlt 3 Rical oo o i gt Rl O R et agpecs ora

rotatingl céntidblead bloweut preveier Siedlicr Bge bl Held eq@ipmbatgur ed
for carrying | oads exerted | ongitudinally between the
barrels. The preload force exerting nenber is disposed
betlwesmnenttivdinamt o£ths predint inverelongabdating ssseniely foragventetiiiérg head

nt ai ns e on the | L t udi nal carryi ng
comEsH AU P TR BT PRI Wb AR RS ofaber and
strippe@ibbétGttadhimehOafhichidd. I THetGited Bard| Rs 4/6tntral bORE ThE irnkPBdrrel is at
rubber attachnent structure is integral with a | ower

leashpratig by dispesed gtithinfhe pentral bosgefitg outqr harsel oT hehearingéndts geerpoupled
bet»Oéenttﬁke bméfss%?tprdvrﬁﬁﬁgt:b&@mn@ afl én@ 9 %S&H@fsyanri %{lo@m rotatton
onpri ses outer barrel

thqu@gtwgfm Pbﬁlat qmg)f Elm hegrm@um@hd @mﬁglllred ﬁmstrenngahddsaexened radnally
[ ttach t St.r uct. he ter

e VR R ss S SRR et it o B ' Fratlc s rencd

longtmﬂfnatt)ebdt\hmheh)ef bandelshiThe bﬂaba@ foire exb@lhg lemberis ﬂlabosb@b&ween the
nne ?rrel has a shoulder extendi ng from a

ba"s ¢ dbe Bieloag fersg exerting Beypber pataiA Docrholongididinal jogd sprrying

beafddd nitahdl YaidlbsrRASIRGetY pritoslitd e RH |ﬁfd1rﬁﬁfoﬁ@$an§/ﬁ@tbﬁe§#mg unit. The
bore. The bearing units are coupled between

strippgr fubper aftaghmeplofugiurRy's e nyith aclower end portion of the inner barrel.

In another embodiment of the present invention, a bearing assembly for a well drilling

head comprises an outer barrel, an inner barrel, bearing units, a belleville washer and a stripper

6
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alignment of the barrels and allow ng rotation
t herebetween. A first one of the bearing units is
woonfdigused for carrying | oads exerted radi al lpeThebysenss72
the barrels and a second one of the bearing units is
C
b e e T Kol A EARKIE(E 0B GIchRL el from a
surfoesatheémgf within theouthr quﬂ echttadabwee th¢ meerdtacrel lthe lashoqutwe extending
bel levi.l |l e wa sed .between t houl der s
Fo iy e fior RS TRt TR AR SHg e G Pl D GERRoRe i h e outer
barieEgehirfldbot) The Bédding Bhits H@Edupled bEh»%E:ﬁ?b\\é bafrélb @R rdVadihd€oncentric
| ongi t udi nal | oad carrylng bearing unit. The stripper

a"gPEPS'E}é\f thetopeels ardhallogting fotatipe theppbetyiean. Anifirsh ope pfdbrbeagipgunits is
|

con R R s B AL b el PRI SEHACAITR b B bearing

unity ihcnspsﬁgtgechrﬁ@r eartyegy lqags &Sermdbloygltu'ﬂﬁrallhdlmwg theshagrels. The

str ucture def
on 4P S b S e R BB, syt vasher
is dbpdsé@betw&ﬁnahd sfhguldéhs tadd aﬁmtzﬁnﬂbﬁsb Gﬁﬁeﬂ@fgﬁ@dlﬁm @dadich@ying bearing
has. a_central bore and the

e The. o barre
uni aﬁab s#id patelsdherg W%J%{%hs/log@gtd@@ lRpd sArRINEIREATHIBS [t fhe stripper

rubbe® BitdchineRQBeturtNRe BN it 104 Eid SrBort YR Bferdatrueen
the barrels for providing concentric alignnent of the

barrels and allowi ng rotation therebetween. A first
ONnén eotlidh mbeRmEMS T the bEeSerit fveiinl HWEIESHIfifg he@t@ﬁdrﬂﬂr[%ﬂs ahousing
| oads exerted radially between t he barrels and

and gobegripe assembly- (Ihe housing s ausidevall srugtyrer dediningap <fe@Fra1 bore. The

beaﬁﬁé Es\éérﬂﬂ LRadRs Q%%ﬁtgre arteN AT AR Yea %Wﬁﬁpar{dhéa?reload force

batrel's.  The prel oad force exerting’ ne mai nt a
exefting owenbar. t e dtktm darrel diana benitrablobre and the mg;erblmnel tsgeruwably seated

w1tlﬁg glg%gusq rggc%rrltrreﬁ chs)rgtr jilﬁ gr]beegan? uml?%aeccl:guéﬁ be ?]eélll Frg%?%!providing
coneaiihﬁxiillg‘ﬁmélﬁ of thel Hz&t‘dlﬁ@ﬁ%llmﬂé ftatidh SHetebetivie€ A ﬁxﬁt dnB6fthe bearing

rese vention w || readi |l y apparent upon
onit e RrodIof iy B8 11T B aHybe e the kagie|sgad asccond one of the

beaBSSHils 34 QM AghRWMAIGarrARE IARPSRABEH Idnk @l TRl ly BB (HiWafels. The
it should be understood that the inventive aspects of

prelpgrbfopse exesting merpaimastainsiarasen sgongitdding load earmyingpearing unit and
| d the
oo AL et Belondh B Lotk YRl o Bt o
and i npl enentation of specific aspects of the present

| nvigRLd é?ﬁotﬁé?% 85 "B b At Qd%%@pénmqgstﬁl@ﬁons of the present

rotati ng bl owou revent ors can
qunﬁp@mll]gbngmgbteedlbsamnht apan firthenweliewdfithe Fallpwing specification,

p h [ e fun ti.,onal it toow |

oss SUAPREO el AR) P BUEE SR T Pt syl et e

invépRve hﬁe@RAWH‘dCﬁesEhtG.nvéntioﬁ can perapplirditd Yeatiigesvnabl Reads, rotating
control head in accord i flrst

rotatin nce with
blowoll okfe FFg’}ﬂ’S Gndy the Blfeese us ﬁ@e’ﬁﬁf‘%,tomﬁ%‘éf’r ipg oqafiguration and
implefietatiBfo Cpadifi@hspBRASK thdrbded e véntibRMheSkdhErotating 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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beari ng assenbly retaining apparatus in accordance
wWth the present invention. FIG 2 is a
woues®eslct i onal view taken al ong the |ine 2-2arruszo68/008372
1, showi ng the ramstyle bearing assenbly retaining
apparatus engaged with the bearing assenbly. FIG 3 is
a Cross- sectlonal V|eM/taken al ong the line 3-3 in
FIG 1, BRIEE DESCRIPLIC LEE DRAWINGS
ret ai ni ng appar at us d| sengaged and the bear| ng

sition wwth respect to
o Tfie | o ab RGBS O ot g el HeG0 o pec-GBes pl @ first
emBUdaHen? of thelfésaht iGenEiOM Wiklreil @RCrotafin@ 660l BERIS LA adram-style
second enbodi nent of t he present invention, wherein
beafipgassenbly roignios APRaFtuE Aerordrarq itk thy preamtswn@orbear i ng
assenbly retaining appar at us | n accordance with the

pres&nt i nventiaon. FIG cross-sectional vie
t akafi: 2iS3KEpst-pretipiah Kiey. t@%en ﬁ'°P$ the line 22 kiGh . shpwing the ram-style
beakiRESEBIG rd?BRIL B a@aieeezgt drvﬁth&th@béaa RRahgiyus engaged
eﬂﬁ%% th e§hear|%gﬁess f* FI G |sn§ perspective
view of a bearing assenmbly of the rotating contro
headGof isklfass-SectibidPvie thk@n alofg MR 3ins §:3%ih PIRAN, Hb& WMl ER-style
along the line 7-7 in FIG 6, show ng a seal -
bearipgaspemhly tirining 2ppgws discrgagedradhedeiring asssmblytin yremoye position
wuﬁresﬁec@tocarb%aﬁ oPAELAAY colft-Sichaken al ong the 11ne 8- 8
show ng a beari ng ubrlcatlon arr angenent
of the bearlng assenbly. FIG 9 is a detail view taken
T QIGEL @ 2 BeSHRN O GieRPES thzﬁm?%@ﬁ?&l e infaccordance with a second
spring-loaded seal unit 1nrefation to a cover plate
embpdifnent pbhedirésort. infangon, Mherein wepatatmgbcbryroek@ﬂdodeddesuaewn style
ched fromithe top
beaﬁ{?%o Ve lgp‘%ﬁ% p%mft d\gv%g ratlce\/”lvghw%s oW H mvﬁ“? Ytating
control head systemin accordance with an embodi ment
Of 1iEs REERBDLclitP Ol Wheen WBhEhe hRE S YAPPICT 4] REE AT uhd BW-styte
seal rication apparatus and a forced ow beari ng
beatlngﬁsscmltly otrinipQ apratanss. engdged with thebearipeassorblyi ve vi ew
of a rotating control head in accordance with a third
enbodi nent of the present invention, wherein the
r otfdEi dig apempactve Yiewdf & beaging asgemiply eftbaratatingtcantial ead of FIG. 5.
control head with a ram style bearing assenbly
retaining apparatus. FIG 13 is a cross-sectional view
t aldH- Alipagraspreectipa viay taken glopg dhe line, 7-F|iGFIG46, shoying a seal

lubrgct%p%%rg%gatrnlg&ﬁ%ﬁngreme%ggmgqgse%benbod| ment of an upper

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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apparatus using a bayonet style interconnection

bet ween the cani ster body thereof and cani ster body
wolJoeb/d2besgeof . FIG 15 is a cross-sectional Vi @@TiEeas 008372

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

ex d s

PR 15 PR S R R G oyl iead YRR AccbidaRE it an
embddenend bf the praseat inventios,ivhidrindyieas frasd-flow sead dubndmm @pparatus and

of the present invention. FIG 18

afqrcgdg‘ow eglﬁ'é%ebvcea%f' &S ng a kel ly driver in

accordance W th an enbodi nent of the present

in tihon SCR! PTI

gt 25 B R 055 T S oY S B P e
embveient of the prespat id@entien letel’e@thf: kataing emnmdlnm i3ta high ptehﬁlre rotating

rese nvent i The rot t| ng control head 1 is
CO"E’BﬁFFGﬁW Pé‘l"%ﬁ?’g&’eﬁ‘%“ga%ss%“? W%?l@%gﬁnae%t ating

control head. As |IIustrated in FIGS 1-3, it can be

seenthat an und nct on bhet wee
r a(r:ﬁ]gt 8 arcé‘issz‘?? %’atfl'la lféonig eal(‘:'l,‘eo1 d@ﬁ&% "% 12h the
present invention and prlor art bearing assenbly
retgini ppar at.uses i g that t e t ret ai
app@{r}atﬂgs % ?SPecelge iewi thoxitng § goed Gamest %339 ‘épﬁgrc%tﬂppeg rubber
appapaus using mbagaersoild ﬁaﬁer&ﬁné@loﬁ Bétaleéh the baﬁs’terﬂ@dﬁ&ﬁﬁﬂbbr)d canister
bod § in afflxed position with respect to an equi pnent
ody bddhesepfi4 (i.e., conmonly referred to in the art as a
bovvl) An inner barrel 15 of the bearing assenbly 12

at 140 LB oSS aheroneat ineAd bR Bao. ¥ am

assenbl i es angul arly spaced by apprOX|nater

18 egr.ees_are provi tain beari n .
2o s 15 R E TPl BRI RG ViSkof b s vriSoeBEpberathasatyghovn n
FIGetwi prent housing 14. However, a ramstyle retaining
apparatus in accordance with the present invention is
not limted to two ram assenblies. Cearly, a
r arfl€t V1 i ardddgrammatiy eippaif atdam acquisiderosppanas inkddordahee with an
e sent bnventl on having nore than two ram assenblies
em 6’|d'me bAERF PRI INVEMIA- one ram assenmbly can be

i npl enented. Each ram assenbly 10 is fixedly nmounted

22 Fg%:jlet?slgecér%&%tnyeevqgv}&}/l&vmgza g%latdggerelﬂ gtfcgg}égée \I,}ﬁ.g eirg)odiment

of tied prekeatihyentibs.posed within a bore 20 of the respective
receiver 16. Each ram assenbly 10 includes a selective
di spl acenent neans 22 coupl ed between a nounting plate
23 of the ramassenbly 10 and the ram 18. The nounti ng
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plate 23 is fixedly attached to the respective

recei ver 16. Operation of the selective displacenent
womaneozid al l ows a position of the ram 18 wi t oT/id2608/008372

bore 20 to be selectively varied. In this manner, the

sel ect w@rﬂ@ VGNP TTONOF TP DRAWINGTIGURES 0

(FIG 2) and a disengagenent position D (FIG 3). As

|| IFigS r At Skbw 6ads 8§88 bF X?otmr%%ﬁ&ﬁ%m 1 Wﬁé’d@&dggce with a first

i ncludes a hand-operated crank 24, drive axle and
embjodineant eftke pmmoémvgslon Tiﬂbe wtating centiokhad | lscmmnenlamfe'red toasa

piafe in

lowﬁ%ﬂk?%{%ﬂg E&ﬁ%o 1l\lugtrr£e[‘(e-:)c#1 (_fle[{si§1 1o rfgl ctan e scept [ tdt an underlying
dlstdllclsqni o Iai‘armﬁtytehetaldmg\a@peﬁatbemZﬁcowlahbe wiisthe ptesérdinvBrtion and

t|ng§¥la@e 23.. The hand- Oﬁ@ gted crank 24 is
priof ok et srbe UK i APRATAFSES 8 it BBRTYIE Freriipg apgarasys wilizes a
pluraf:i;ty%lEI %ulah@tspefc@d ﬁﬁahQE‘m AfsefBBesC0a ket a 9@&1‘ ?%ss%ﬁ’ﬁ)@'t 129R a fixed
drive axl . A second end 26 dri've
posném &wth gespest towntemrlelaeéaowgalgtén@mommqnﬂw mﬁared tetirthf art4s a bowl).
3 i
An gﬁrg% ﬁ{a‘}%ﬂ l%gfgxe 3%£r§1¥é ?ﬁ% fr;rlg c%§ﬁ%u§ec{ ?otr EHaO%g aV\gtltlﬂ:!ep rubber
asselmhhy mchendfto anind porioh tdtef. Ag sshowo,ttwb irmasaerdblies angllatyispaved by

the 18. Accardi.n ro on.of .
aopiimngff $RF e ot Pean B0 e e S §1F LA g posicon
witlDtespdre t6 @l quiprhéitRRYing | 14OVHEgeves| £6dnm ¥ le! fe@d"ﬁh@tabﬁdﬁatus in

of the ram 18 between the en ement position E and
accQifiieh Y 4G Elrdse dRieRtighs pot i % ¢ ¢wpgam@ssembliess Cleapy a ram-style
retafifte BIFRAIusPRURLOGardkd WilE ltlu’,dsl%?]ét GRRhGA hBGhE rr][gge ttmt two ram

is configured for receivingt beari ng asse
assemblieyiereeonigeirabdy, o8y anf ranm essprebly icambeismpdanidnged] 2 | ncI udes

a circunferential recess 34 that defines an angled ram

enment face 36. Each ram 18 incl udes an angl ed
81 segehie M isffixedly amuniad op agesgectiva eeseiyer I§fofithreequipment
I

h°“§?‘é’“ﬁe it EW'E'!;??%@%%H 3inIBAE sty PO BBk A 0re 20
of the réspedizg reseiverdpe Exchfram apremblydiOrigrhalet apdeceide displarefr@atameans 22

e en the ouyter bha e 33 and t ui grent houysi n .
cout§ RFERen o BHiE el SLELMBrAP TP e e The Mbunting
plat€2BJis PRENY atthohksith the ¢@Pédtiat rdddiv e 1320pé}(am¢lff@{e| skl¥ctRk displacement

seal -recei ving grooves 44 are EFOVI in the outer
means, ¢ allowvsyt PRsHEONRftths rapn}§ withinghe bere 3plt@\hﬁ prjectiaely yaried. In this

man(lgr fhe sel&uivk 89p l§&me§9m$éﬁs 54) QYdV@Qh&aﬁIQ% REGL deleCiive 3;/3m%vr<]aa between

d-re3|stant seal between the outer barre
an eﬂmer@@fmppwﬁm E KolGis 2 hapdiaddisepgagomentepobitidin PE(RG. 3).he
tapered inside face 40 of the equi pnent housing

central bore 32 is carried by a replaceable wear
s| dejllustrated epchyselgetivgislisplagement glears 22 inclidep @ handrapeeatederank 24,

drivé Q)HI: A &md u?térlM%%%et . ﬁx‘é%@i&hﬂﬂs i talﬂ@&o%?& 6|ﬂ§e respective
mai nt enance. | n operat i on eari ng asse

moungogpletd 23 i omatrer thqueffaceyely precisdas giprlgﬁmdlnzﬂldlsblacenent 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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32 of the equipnment housing 14 with the ranms 18 in
their respective di sengaged position D. Through

worRbadone of the respective crank 24 in a fir $lcT/us2008/008372
rotational direction, each ram 18 is noved fromits

mameﬁ %9 mg PAS ﬁseeandéa b0 rd rt{qgtﬁ)neﬁ? qg.ﬁgatpo%s i PRkt o ﬂ}e ram 18.
dl position E, arre ngggemen
Acq’oacbaglssaotaﬁore af:ﬂne rdaine 28lei2$ oamg&ge:drerbhdm@ gashagions df thennam 18,

msnt face 36 out barrel 33. Through.
the R RSB IseE i Phe L Pt Th Vet o adpestiv PPy E and a
diséhBageepEBitibAm. 18 Wi th the angl ed ram engagenent face
36 of the outer barrel 33, the outer face 42 of the
outer barrel 33 is biased against the inside face 40
of Rdfiarieg|tv Fi@NS, tholwglipthetehdusilg bBOIMeIudes a Rehtedlitafe 0F that is
he anks 24 in a.second rqotational direction causes
configared IohsEcqining e hegringsSRbLN B ATQUish BarTs! 9 &0 RgREgERgE assembly 12
.nclﬂ@@latcirannﬁremautra@gsrmrtﬁas Befel ¥ifandied W@g@g&&%&d 38N ERh ram 18
t hereby all ows the bearing assenbly to be renoved
includesangngled hard engagamprtefpge Wous"ﬂh’gSlé@ ﬁm 40 opthe eq@ipment housing
r C t {
cenI ?\ Hgg#fza?@ da% Ju‘?ef_:l %% J} féﬁé%tﬁé%ﬂeaﬁg f:i a% dé %&tl@gg?{p%ieﬁﬁe.g., a2-
degcbeparet)i fngPrbmdmgtahepamﬁmtelr&cmlg:twmehﬁ owa¢rtbafraln33t andrad eduypment

of ramstyl e retainpn .a atus in accordance th
nouing P4 M BELRE Btk oy 1R BRL b Seay i oG s b 32. A
plutafityfoPEeal-RReilmBdrpeenisasle prodakd RahCouterFRe 4 BF e 8kebdridl 33 for
an el ect ric, pneumatic or hydraulic notor arrangenent

alloie ssplf &ing- n%-rwstseﬂls)d9 prpxidle agespestiye flyfd-resigtanyispa) betywep the outer
f S

o D AT ) 4 AR O Ll 1 o
equipentiwusi@p eengiebrd 32 lef:arsqtlw aeplaceable eeari sieef o The haelaceable wear
sleeﬁggggfeb%ggrég\éeg%g& %Ii]aléF a%sen gc{ed\f‘ﬁr a%é%egﬁr%égweaé{_}%{l# I'OH?HC mamtenance

arrangenent such as a hydraulic or pneumatic ram _

ap

FEAGREn, B g BRRLAE 12 AURL, e B g or

32 @febu Equigment rhewm:M wah rtlxemai8 1i8nin ithesr res;gatg\@ounmngageu @osition D.

to. limt t otenti al r. |nt
e et ep @l 8 e Rt <Boni S b Bt sl Bt o iy igmoved
fro xta dRéragdd posicibn Bltb @E aﬂga%ﬁi posnfbﬁﬁ tIh @ ef@b&bdsaidh E the angled
epngagenent face 36 and t barrel engagenent
barie Lgagseni g5 808 pAch e | wsmg%%wﬂawé prgled rameasqesmgnt face 36 of

the GMEI\’kﬁgelfﬁC qsh}outgn SlchRh Qé@eﬁilgnttcﬁ theSABEd DirRT! érﬂgi@%ement face 38 of each

functionality when such faces are brought
ramelgigetire mgled i eogademontace 36/fdhesuitdribamelf3dr thhenter face 42 of the

outeq)i)glqglﬁ 19B1a§el'<lic af’?ilgt’ tﬁ% ‘?}1t51do I?’acer]llo ol}ef‘he ﬂltuipg}r]e%g%(%uggltg antral bore 32.

nmeans
Rotmain\w tl@lcranlsls 24 inhatcond emaittnsl d‘r&vﬁm‘ﬁiatlseﬁfhetri}ﬁs r$6Bnol8 from their

m t he aged posjtion toward the disen e
respﬁgtévletqng?,ge(g é’% %on E,ytoﬁing(/éeﬁmcﬂﬁe fisengaged pé’ﬁﬁ'/ogig thereby allows the
beaditdsbenably ‘DDtone rBth6VRIUFdIn Withi® thSdRuidlenDRSIng e kAT Bare 35S

can be seen, a ramstyle retaining apparatus in

accordance with an enbodi nent of the
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-

il
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present invention offers a nunber of advantages over
cl anp-style retai ning apparatuses for retaining a

woeeyiPmsassenbly within a housing of oil fielpdT/Us2008/008372
equi pnent . Exanpl es of such advantages include, but

ope?a%% ik 2h i geggpdﬁcgd with&n gRanAc %Bﬂﬁna?f: Blﬁ}{l)}d{}ghcerg&gr aQIangement for

genent an I sengagenent,
allomgmwupﬂxweh ectatom of H’& dhlaela;xlﬂzﬁ oﬁfnotH@eexarriplefdf alct alteratlon is for the

dth a at us 05|t|vel bi asi n
nang iRl St 2605 FacBE R Eh S i BB Bevi R i e tihateration
is fér@hd mdoperaicd Orank 04, Qriveakie N6 asElteiddk mEth 6222840 BLreplAOW with a
vari ous aspects of a rotating control head 100 in

linegrrpefinfrargeientiugh ssadyAubintspas At raoF anpR@tugStidepether example
of sheWAREiBR is f&lﬁ@dl&‘?&g H&angtal'rgﬁheﬁl@ﬁit 18 BF Pt%mdeh ot sQJunhgg ﬁ%gectwe

rotating control head I's general [y the sanme a
ramcl@nifi ity angagedprsiiod t@ pesitahd patengiabfor piatentidrat mngemmnoft_bé ram 18

o RTE, SRR phich: T e AREBIRTS RN el B0 e pted ram

engdgethehoiacal®h aidltise e’(ngleatblaﬁg éngagementaaoef38gul gatelplhﬁe(ﬁwlﬂh non-tapered
erabilit f the rotating, control head 100 he
faces ¢ ¢ ?%\gﬁdé%ﬁgﬁleﬂt Pro¥Kig tmmgglaea&ﬁﬁﬁq'%nakwm? igh fagesge brought
intol éABadRIRASWEIEcACR bikks. AGdGAN b TRkheh E3fhplSE sﬁapmﬂratfoh@n the optional
rotating control head 100 includes a plurality of
inclyfigiuermeans gk asy fog s&fmﬂplp arpilgtastuaisdivalye gitqitithat pesverithmavement
of tpegl%giﬁr\gqfﬁ)ﬁ% ?rlg%%\ ﬁo§1poi1it2£v%gaetge ﬁ’%{g%mo‘%lw ](ere§ ’!r;@ o&%ventmg
release anther applica®naf bm\du)e tolaabhmayEndetirgiuaty).i aI ly the sane
as that illustrated in FIGS. 1-3. The bearing assenbly
112 is renovably nmounted within a bore 115 of the
equissaehe sehin @sfimrgtyk:‘_rdtainkg @hamm inmccﬁir@ncﬂwitlaarmrdw_‘un@t ofthe
pre&ﬁtﬁgg?&%ﬁg oq'@en abﬁum l’rmotf vant §§% u\{%"‘fag]pogglusﬁt ﬁg\gea&)pérﬁuses for
retainsngda %Arﬁ@eaisdmﬁﬂya Ivﬁthhh athotlhﬁg Pf eH Sfisld e@Aptgént 1 Ilkaaples F such

an el ec au havi ng transducer wi th apn out put
sV ARy Bt IF POl BRuthi SUIPERE S8 R Doy EAgament and

disehaemdht@e aﬂﬁ?yt@rbeﬁ‘ngély §l!l%09éd dRe W¥Rking Bf RS Sitfi@d edMpment, and
Referring now to first lubricant

the apparatysipgpifively hﬁﬁpg Blecbearig assrinbly itscasrdted pbsitienviith respect to the

houSths Ldd/S4h 4t 28 s foI d 122 can be nobunted on a cover
°“p"% te 124tog % beari ng assenbly 112. The | ubri cant

di stribution manifolds 120, 122 are engaged with a top

POTHIGOM-9F sk PdHoRE alREE BF 2 Foh r%f cchb¥6l RE&N| P(‘f‘ Fﬁ d&?%ﬁ@gﬂith a

112. The first lubricant distribution mani
Seccmdgmbgd ‘W"G‘Fféhﬁaﬂe@pfaﬂvefﬁlpmﬂhwnﬁglar@mﬂjl dndlopérakitity of the rotating

t. nj, § 1I by 1 %) %
con?é)l ﬁ)ld |§ { Ieg nge %?el Cg’ﬁﬁ%é%t.‘ ap o&eé el%ﬁ SF th ro%al_lgg control
head 1 slmt\vnsmElGS lIJ-Br IA(cafrtiingkyut}hh adadér 20 Hrectad fd thedis@esates relating to refer
to FIGS. 1-3 for details relating to the configuration and operability of the rotating control head
100.

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

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

12



10

15

20

25

30

| ubri cant passage 120b, a first bearing |ubricant

coupl er 120c and a first bearing |ubricant passage
wokdedh291ige second | ubricant distribution mani feelrasta@s/ooss72

i ncludes a second seal |ubricant coupler 122a, a
hoﬁﬁlgqnﬁj (:%e%mh}éhf rERREd RARIREET 524wl h&%?@% IQEI?JH%QI% same as

| ubri cant coupl ér 122c and a second ‘beari ng PaBri cant
thatjHestratgd inAG§, 1-FhEhd heagng aseambly UIRYis mmvahﬂpumhmed Wwithia aibsre 115
mwﬁ nqum%§g (8 W h the first seal |ubricant passage

ViR il \%ﬂ% the flow of seal |ubricant

therebetween and the first beari ng Iubricant coupl er

120¢. | Wi I rst arin

pacsh G HETEA Y B ) e bt iR g pog 141ma
maitrieefoe bidiwisgwell glagumac bowlosieatd. ILibdiscladet hér@hhphz& thepPedgure gauge
llé E nnqnlca1|ve glth the second seal |ubricant

(F48 SR YLFIGHIRIC BBIZCHRY IBHP HENSLrRET PIBAR ByPWanierfacgioriaigyying remote
eledtldRIcORMiORRS) r@Brlidd) BnHSCHAANsiD8AthE RA1l IpkREdr&ant coupl er

122c is comunicative with the second beari ng

| ubri cant passage 122d for allow ng flow of bearing

| ulKd Referking h@\K/ &bBIUQEMB a firsefusfiadat HistriBlionR4nifold 120 and a second

necessarily, | ubri cant coupl ers 120a, 122a, 120c
lubrigagt Ml%utsﬂnénaatfpléw 23 rachsrmrunted 9p 2 £9yseplatsU Bf efthe baapiag assembly
1128 e@ile 1hfREAt GRBEbuFioN maﬁfféldél-?ﬂ)al%jzlg'ggn g@d Qith la'ﬁﬁ{romon of an outer

configuration (e.qg., Size) ari ng
barrgbl}6lod the baaring assembty 1dReThe fgetd@brctamt@mtmtgmpmmamfold 120 is angularly

spa%d é})ﬁ'f]ﬁg\‘[ﬁ hﬁe@?&)n& ?u%glgag]t §1str%ﬂ] c():narﬁ?m ng 122 éeegAsbzla 88 \gngrﬁ,% The first
lubfi¢ant tistribbtiorc mlaﬁlfcdd SQO Iulililﬁde@ @A firstdehlolubridadd coupler 120a, a first seal
conyruni ca st seal | ubricant channel 128

bRt aagn L ohuh it Batpecbricon Sapler B ard dor bGAF hbricint passage

1204 UlThé Scabid 1DBSRAOAstiBRNhanifORl 2GRNl I Qécbﬁdi&tal lubricant coupler
di stribution manifold 122 isconmunicative with a first

1223 axpecqnd peal bibreant prssrge 1 22b3@ serprdibenring lubrisanteoupie2e¢ and a second

beal:l-l%g Hb?gﬁrﬂt b%sg g é%ds E%ﬁw?ehﬂp]ﬁ:rk ?nt c%{;pl%n{]l%})g Is c8ﬁ1n1k2|ﬁ%51!1%gw1th the

firsghealtlwtirigerttipassaged 306 fulr dlvAi6g ihs floemfismal kuhmcamahwebdnw&n and the first
f.irst .beari bri cant channel 13 t he outer

veaid PR B DRt SRR BEAT IHOS frokiev gl Bt 120d or

alloh2RAflOF of bearing CebridantidrbeandendiThe fskdvati ised l@ﬁhﬁt@odpl@@@% is

comuni cative with a second bearing | ubricant

CO"{SﬁHVﬁ%Ye vith g seronpd serd lehiicant passage|123b or atiqwing thgiflow of seal
lubﬁc%ﬁi théretReW &R Rhd ﬁl@ 30RY behAfe F&BHcM@o EICF ﬁZcQ@&HnﬂEwaﬂve w1th the

| ubri cant channel 132 extenhd from a per end
secongebearing hlérlmt passaegri23l farzdloningaflovowé beaeme lpiurcantdheril%ween

Prefg ath %utorlrbtt% Mf é}éel%&'lém géjlg)hefﬁe&ﬁay IB? Or Icg%nldd'%c jage quick

outer Darre ey p
dlscanmeatlsg@pdfmm;iletshtae sdahlubticdtdomplarsdi2 04 l]M(ﬁiremﬁﬂsadonﬁgmitlon (e.g.,

BT N G N 1

firstlcdffiguraiondes for anti-rotation of the outer barrel 126
when nounted within the equi pnent housing 114 in
addition to |ubricant
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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fl ow being routed therethrough. Lubricant provided to
the first seal l|ubricant channel 128 via the first
wol 0bwi2088t mani fol d 120 serves to |ubricate omreTars2003/088372
| ower seals 142 of the bearing assenbly 112 and
I t
corhthHica50 Bk Pls UEF bl R B3O ARG G bR 56, Simitarly,as
showerinddGt 8, thellirst bmaréngolubricant paossegeupé rof steafist ubdicait disrébution

38 0 G5B Pa IoS bomne b 57 B e

126agatheStcond BRiking Gibsibdht padkdgan Y2Sérahe seebnt ARicitidRtribuBiBn manifold
outer face 147 of an I nner barrel 148 of the bearing

12245 sumppnjicative withygisgepnd dearingdehisicanshanngl k3R avihin Be outer barrel 126.
approach of the seals engaging replaceable mear

attached to the inner barrel Dre
ﬁlﬁgﬁs toFaldyReicant ghange} h2& 4d theHist b%aﬁg Babrlfm cl@rﬁln%!n'é8§xtend
frorﬁ %ﬁ |ub;5k9 A PorlI8R136 6BRS bREr baAY BIY BAQOWS] Shd p‘bnﬁ)ns‘l@ﬁ‘lo? the outer
can be vertically adjustable for allowng a

ba"@b b% thliw&h # keyepaséanned@rof theeuten harrel h26 (RAG. A4 The ke pdmdon 140 is a
ralsé(i3 %cﬁ' tijreﬁ%nteljsg’és 9 E‘r&fmt@%létﬁa‘? Iran;l‘ ?e(aclet\/ﬂ'%agcessa?#acg’ftéﬁd?ﬁtgr barrel 126.
Threlll’glu:loetaetd’etQWm ofiekdnv essymbify, thubayl pogtivih, 149 prolvidesafdr wnti-rotation of
aced t. oil del ver orts 1 can expgsed )
the GREFFT P2 Sodh oV @l 4 easipmeathanane S fnBaRieripago lubrican
flowbéifg foatbdahdrath@ugtendi ng f|UId communi cat i ng passages
can %e provided within the apart by spacers can be
provided within the seal pockets 143, 147 (e.q.
betiwbecanapjonidedio thehdsSseal ITbHahtthgineDEPSVE] thd At Rbritdiemanifold

bearin assenbl 112 is configured for,having a .
‘2°§F?VF13&93P TRAI9BF OL@SreeRershly 144 PEIbRBEIring assAmER 12 and lubricant

proWéd to &e sbddRl 6l bHBIt GRRLel PEOViA BRYedoRd lubfcahi hafifold 122 serves to
bearing | ubricant channel 132 via the first |ubricant

'ubfneéfﬂ qng|og mPROURPEF seals 1t of thediearingassemphut1al iThy seds 142, 144 reside
0] e
w101 0121010 6 B B Db e

withijapm edterifa®. 14Tb'éarbemrlbargeluns bBthd Udaripg assérdiely fl 02, whidhat inaontrast

t he i nner b 48 rel ati t he outer barrel
to B prt ot apEact & hF seels Behnd el heit SBhiER qufohEh S the inner
barreKI48N Direg cbiitadt BEthb Sdat RITh fhe rﬁrie%hn@f 1 @Qﬁhéﬂ%s@éal kKB eat transfer.
126, lubricant is first BFOVI ded bearing units 146

Adginasatshy, e e | Gnei 6o b ity adDeiabe fortlogings scal nterface
betWeth rtlf‘eI inde? 8a?d1d 4k and ﬂh¥ séa@s 1t4ael 4@%{& B réd '?Qé B JO%@%JFILt%;%%COUHt

to the upper end portion 136 of the outer
for wear ph ingerhamakseal sutfeceb@aensuge admlttam Mﬁvmpﬂshmbantovaﬂcally spaced

I of heat fro
spofl B RETRRY 0y 1 ShestERbesed P lportis Froad Selshigeers 153
with I:&dlallgantemﬂ;m@p‘lu}d cddﬁﬁﬁrﬁk‘l}tm@l;ﬁkdﬁ@esld’an eétpravitiédowithin th€apart by
The second bearing | ubricant

f h b
SPAEELT OF PIOAEd gt HE S aekF i by | VG(Clti i PEaR PRSRE As). The

innek B3ftelSRI\GT tﬁ@bé&hh@%s@ﬁ@fy‘ NG it bHrigaratfof Ravitey £ bkippdratisdr 149
back to the | ubricant
assembly attached to an end portion thereof.
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supply (e.g., for cooling and/or filtration). Thus, a
bearing lubricant circuit extends through the first

wol206a208@8t di stribution mani fold 120, through pichaishiosaigs72
bearing | ubricant channel 130, through the bearing

uni IEL&)n%aAf@ Ip (}\f‘f‘de éqﬁ& ﬁrsk? %EW]UBP&H& E'I‘gﬁgel bﬁ’&r\% tltle4§rsé‘ nj%ricant
outer bar , throu secon eari ng
matifobd 1 Mtveshﬂnmﬁatebaﬂuratm«tf bdariogi giiitst14é ratataldp disposed between the

. lybricant distributio fo 122. Re [ to. .

nnge ke Bl s e b b g b e ot R P28 I tiSne pnis 146

pro@@P Esitrdtafibn bNtie BARF bigel A28 eETRAive 13 112e Alt& BaReIMM6. ABue to the first
shown in FIGS. 5 and 6, seals 150 éﬁhq(}rlng seal s)

beagipglubtiennt ehapnahl %Zfﬁxrrnéearo e a@wqus@ oyeer baskek 126, lubricant is
ﬁrsﬁﬁwlﬁéd td g@drfn bLinigf IQK' &gtOQhec'l%@L:r dhd Ipbr?%@'i aﬁ(ﬁﬂ%e%g{e\l\ﬁa%%l 126 and

mat | ng portl ns of e outer barre
lastydoathe rlveartngtmomsl%glo:sdsﬂ,to thsuppeosad portiok |l 8 oBhe @U@Iblanq 126. In this

mannrf]:ﬁgr}e]tbegrru?%llmnp Hz% exBosgflgn%grre?/ttern%ﬁc{ulnﬁ%f heatcte E‘tgrerllI);I e., the lower
beagfiuis) 4k fitshe reeivk lubgichnt iomlbidbrvast supblil Itli@ebwaidmg in extractlon of
' ' interfaces at_an exter

respective,. bearing and seal
hea fiﬂeﬁ "f%é’e%ff"gwﬂés 'Tﬁiﬁé?wb%l’?aé'vg tuppicant ¢puple |22 3pdi e .S?r@nd bearing
lubG&¥At pdIchgdtl 23dsdivd BlaAbHAHEEn dg %rr&mPWbe' dirclafe®-badk to th@M@ricant
8, a washer-type spring 16 a Bellville spring)
suppky (2& g5 eepline anwenfiliration). eThuswbdayngkyhe@dt ¢ipsaitextends through the
ﬁrshﬁgradaﬁgg tr‘réltﬁlotl 9{/&1519’@{1 1?8 It ro tlmn ﬁlﬁ{ﬂégrq %‘Elglllc%gﬂéhg e?f30 through
the benatieg IGiR 1(46 vtal'aSpmetbeuWebmrhe @inedorel B18taa( eutexbagrelsg 26 th?rough the

2-4 de re draft ere xteri f.ace 162 . .
seefichebt¥ BB onghict J3F RGBS SEonlubhing pisphution manifold
122equi pnent housi ng 114, thereby providing a

sel f-alignnment and tight interface fit between the

outer barrel 126 and the equi pnment housing 114.

Re fRafértingtoF0@8 1508, Fhiidus avantageShs, dbichbléhnd aeailialgkcts of the bearing

%g EE%% é@%rlncludes a s rlng | oaded seal unit 166 .
asSHLYH & SV 101 5and 6-1568s ke g (opingseplyare provided
withiR Seal glaBveRQYRES thE St§ bhRSI l'2§ff(')r§)€&Uid’m€5 §e§ﬁ$§%ﬂteﬁ§cetlﬁﬁzveen mating

outer barrel 126 and the top drive 169 is fixed
portigns gt the guterbarmikel 26 andthe payipment haging I 4ersl@wnadlflﬁemcoolmg ribs

154%)?‘&% @Bﬂﬁ&i ontz;ﬂe?nt nr? X f&g 158 ?%g inhe arr%g%&( %&Zer%lﬁ)é%gtrj%gggc)essanly,

In a Clrcu renti a anne
grogfs of the coding dibs 15 at6ia- 1at&dv1th3e§pbote'd byariap tradslkd dntefaceduean exterior
t ener

ur a of threaded, fa
faoqy 58 Sk Bt baci . PPt Raolyk 361 pifiBtroacan shown i
FIGSNB17 4468, awwhshelespaspiral 16bqelg 3 Bellbdispong i$ @rféa%élgbét\k/één the
172 t hat enga ges a seal interface surface 174 o

vertica{}e ppaged;ina PsemgAé“@ swetivebnwaigwining prelopding ef wigh peasiags. As
bestshdwh f FAGS W-§.36 %xt@rfloréfaJJﬁ%g BhGE orﬁ@radarrplol‘% idthitred (B.62R2-4 degree

i ntegral conponent of the cover pla
drafty. t €he zaapwéleytenph &cs d&P enpages havaingUnpeet fat7 464 ARIMHe) f the

equ@%}phﬁ{ugﬂgqﬁ $he, ere p 0\91]ccimtg Iglesel(tso re t de trg:h? ntcHac&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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har dened insert within the cover plate 160.
Preferably, but not necessarily, the top drive 169

woi206d/02088 a seal shroud 177 that serves to precgais26d3Roes372

sealing lip 172. As best shown in FIG 9, an inner
G- r .
OGRStk ol B 00 B8R o e e
baﬂ@hl‘tS 16 6negnabadimeent,aas slkwny Gheibﬁﬂng l@adecdu;ba’lmniieédi ismgounted within a

. menber. 180 an O-rin en ed . b en a

circEar ARG R AT < R Sad P B 4R s AIRERY H el heop

drivieh 9 tvrp a?[drad&y dfGBreaddd fadmnarsrmm N&S besBshblw liklFIES] thé ﬁﬁing loaded
seal and/or contanm nantresistant seal is rOV|de

sealyintit,koringludes anerlRpdy 44 davisearsealing dip 1168 thgh angages & gspbinterface
srLOIRA A0 GREULL 185 HE AR SR LR el or
har@ﬂ@@au@)dyttmelsse aitegldwpmbmlent of thoenveeplatel 68. h&ltctrozplvely, the seal
integfrgéfvse 5‘2559;5% 4 rh H% gl}f'ffgioﬁ céﬁezspg [ iOO Ot a'Sitface of a
harddﬂécﬁﬁﬂﬁdwﬁthﬁttﬁeﬂ&’v&r ,113& mot ﬂ?ﬁ!ﬂ:rﬁlgytlh@heﬁ &gy, theitdphirise 169

nner t drive 169 is one exanple of a sea
Ariigheed b

includgs Aleservies tq otgetdh saling It ’2i n that the a

sprlng | oaded seal unit 166 can be carried by any

i 1 Py e i i e e /046y LriBD s gpasged

betwedhlayiif@r flck UTE b tBe spMheAbAdel lsedl Yini$ 1 661§ddthétopC?VB Q8BS N AN outer
that is in conmbination wth the top dive, inner barre

sealj}e mameber | §(cigs 2B Qotite is wogaasH bewsen an ayksalface 487 9f theyspring-loaded

sealSJnrltul%B Uh& thetbp QRRY BJ91 QR thid @%ﬁp ﬂwre&ﬁénﬁgé { dndfor contammant--
prel oad force on the seal body en t e seal

resiptang sgaf i podv ldddé)etswam thig sphyngilgaded seabnmititfidtand the ooco ptaaaclt68 as well

st 0500 Rl o PP IRIEL T, L1,

seal body 171 offers I|n1ted resilient (i.e.,

fle l%:' d{?‘b%} F(.E"S t9he§1td l%eﬁ Qaq bocgy il)}él %Ingo%(gte\c/llo% tﬁ %8 drive 169

sea at1 ng on thée spri
throuple a phadlity gf bompr&sﬁﬁmc&pﬁh@cl&m dFadhde¢ of thE Gﬁl@ SIGG ihas et of the

Wi, t oad fo ce exe by the sprin
e R i P Ehele it et B s 6Q i example
of ab;@ady:ar]:ﬁné st tFel CRidEEcI AR hér@nﬂtthz@ l'theQif spfnﬁ%—‘l‘&d&itqsehhﬁntf 166 can be
ormation o

ealing lip 72 results in n
ca"tq‘?é?y §'é>a'mnﬂ>§r ofidiffeseny Bmegwdée@f?@wloaff ofpyedl deifiing headgamponents that
su1t§’c9§13§er']vz ]asVH EJAI Q:S‘r?ﬁﬁéﬂstrﬁé?urte heAﬁ: gﬁﬂniﬁjﬁ s%tfélzwrdf‘sbo pgbar 'tﬁat is in

6-8, it is disclosed her at an 1 nne
Combmaa@l@ wiith ahe opwdiveh innige bagreb sethe likaveartoithen exanyple o€ b gehd carrying
strullfe. OF nore ancillary discrete conponents engaged with
an outer barrel body. Exanples of such ancillary
di screte conponents include, but are not limted to,

g 8;?2?&5 7%? %hésgngfﬁs’ 1 ﬁ%ﬁg{ a [ﬂLl@chFfothg §A the §&?§o%g'§ 7£ h8n the sealing

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

exerted by the springs 184. Accordingly, a stiffness characteristic of the seal body 171 is such
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FIG 11 is a flow chart view that shows a rotating
control head system 200 in accordance with an

woehbnstongnt of the present invention. The r ot @dng2008/008372

control head system 200 incl udes rotating control head

(oy=

thatéggléérﬂ'ggﬁgf* fg'tfggg ?ngsgal{ng li 7? r»%h?o Pig 4[&9@%%&109 of the sealing lip
and| didptaceratrit ofitha ptire atal bod’,ylﬂl witterefpectae thefdhamwieb B,

| ubrication apparatus 210 facilitates delivery of sea

| ubricant to various seals of a bearing assenbly 220

of Assbowniralf lGSg6éoiuisrdb$cldsehlmbre®ﬂlat arhiendrdacedn dcomlance with the

ubric appar a 5 facilitates

2
pre P on B8 R S R BRE B Rerlrs Gl Fagp withamouter

barleBBddyn Examblet bE suRBANEiNgry ST RO pdAEhtOInclublg bubhtnoh Umited to,
control head 205 and cooling of the circul ated bearing

COVER R E 18t COME @'aff’()]r@éémqeﬁv(ﬁ Seshacerlyd) aukthelkeappar at us
210 |ncludes a seal lubricant punp 212, a sea

ese voi.r and seal lubrication .
EFBG n‘f% Mar a“]‘\‘i%wé@é?holwﬁlF‘?t%té[‘rgtco‘b‘{mﬂeaziﬁ“@?@P%B‘tagcordance
w1tll| B EthBcttherft 0P metﬂ?@seﬁ’tqﬁ{/enltlyp r ThEfdating SEAMP hfadZyéem@D includes
provi des such extracted lubricant to one or nbre seals

rotagne (cReirldied RS aidfe insegyated Goreesk-Bowy Iseal Hubriatipn apparatus 210 and
[ C 4 t
R R 90 DAL SRR gk 81 THE O REhpy 4 pricaion

app@I@WtS 2 b0 fabidigaties HOlvesyofimeali lubrl%hl@to darious s@l,scdﬁ ahenring assembly 220 of
odi l.ubr.i pnents 2 14

the (E% %n m:"%ol @29? La],l.b EOJFFS fﬁ %J%arlgg(?lﬁ%gatll%]t %{{PF‘W&'S 26}%%acilitates

circartion of bd‘aﬂﬁ@l lubaeant\mb@gh vatiolsiBeringeof the Séarm@aksembly 220 of the
[.ubri cant cougler 120a, the second seal |ubricant
rotatipg pensiol head 205 prpbcopfipg of thegirculaigsh hearing lupricagage 120D,
the second seal |ubricant passage 122b, the first sea
| ubrj cant channel, 128 and the second seal | ubricant
char 6 ORGPPSO s Sek R Poiaf 2 aseal

lubfidaBf te6dir D 53, RWEEN 1iWRichtf doRTBR&GT] YR SAIR! Ral ltﬂBﬁéthpump 212
the respective seal |ubricant coupler (120a, 2a),

extragtp g eant figm rtfeesss@ldwbrtﬁentsr@sarvon@%. apdprovjsaswieh ext(acgeg@mbncant to
onejo?g{%}e se ?IQ{: tg%? L %%sgrﬁp%’?%gﬁﬁé%ttmgﬁqm crglg% ?rﬁ)%%r{tél 4. In

onelzgrbodingnt, tigr fording oontap peadel0dss 2rhbodietchyuitie sotatirgemniroighead 100
| ubri.cant nm servoir 22 bearin
shol i HEE 0B TRn R P e G My FABhaneAh 014 R pormpvicd by
varieuC bangaemSof tha reath@abntfliipad? 46D, whikh Acla@Oth@first seal lubricant
rad|22)tor 245. A bear. i n? | ubrication flowcircuit i
f

couplgt | acthe secprdreahlybricast sualer 12%Wierﬁgstﬁ%mbriew|pe%%&$e 120b, the

secdrRSRAMBbricariZfhsied 1078 tf?eeﬁfs{ EEQI |UBREArE RR4nnPUTDR z%%ﬁhe second seal
whi ch resides within the lubricant reservoir

lubriqaptoehganed H0.b daedrdigelyuby sushan cobrgioeatsenl 1’®®lcamh$ mngﬁhi to the
res %tg\téggdlﬁﬂﬁo% e gegggc'ilké géﬂblééricaglf cohagrﬁl?ﬁ%efzag) hlrjokflrgil &e respective
seall luﬂlrc'ami@aisagee(i;m‘w 022b),286t0 ohe opbdrasdalsithrowghahe respettl\leSeal lubricant

chaSiel {13§% By, cool ant f1owing

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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fromthe cool ant punp 240, through a coolant core
portion 229 of the bearing |ubricant heat exchanger
wO02dm/620148he cool ant radi ator 245. The | ubri catreTA®n608/008372
and cool ant core portions (227, 229) of the bearing
i W Af . |- .
239 BBl o, S LEONEL AL gL RABR AP Bheun
defmedbbearinglubkcant fovehg fromdutroantheseyooR2a6via thabearingilubgicant pump

225, iR P Ve G e op g g G bt e uprigt gomponents

- 230headugh s Gltidate ore pbRiofi Q2T 8fthe bédin@ lubFicatd Redt 8xchanger 235, and back

. preferably, but not_ necessarily, of.the_liguid-to-air .
intq; §pp gearing dubsicanti rrRgroiAZo c MOO&@K{JO‘Q sicyt iswetiesd bysaplapiflowing
froth YR é oI plfp bhe SRS DEodiste %b{é%@hio‘ﬁ%&@ﬂ{y agggol’ubricant heat
Wi th such bearing |ubricant being routed back to the
exchayigei BArio theeplagxgdiater 34fghT heHabriaatsrdoteadnd coolart qoor parigons (227,

N e e Ay e

coolandaraitfor hedtiporh ie@uglantth 8e aasifaiRt tche Coqdaitl Aocordidgy, thélbearing

one enbodj nent, _the rotating control head 205 is
b BB L PAPERTAS Y Ff.afa'gf%n?tms?eswélévda!uj@wdg%w hgpt exchanger.
ThédoSantradiafdr S¥CH pRferSBTD AR AR Hecestdify, BEAE 1iGGidLWAlIGRL | on
conponents 230 are conprised by various conponents of
the rotating control head 100, which include the first
beartert@atind fubEiadht pGRAP 28 prévifiss, bebids RBFAOIMNE td BRIMMeBbng lubricant
| ubricant coupler 122c, the first bearing | ubricant

COMPOBYHY &30 2CH Such dearingobricah being rquifdr haskiie thsalubriggat pump 225
throlcl%lg%eéﬁﬂ?@atg 'c&%tploxk?l‘aoﬂﬁk‘f‘@f tllé'l al‘iﬁ%{%ri%}?ﬂ%ﬁéxcﬂ%&eg{k@; tl"lhﬁcoolant

second bearing | ubricant chann 1 ccordin

punepizA) paevidasisoalantenthe codant iratinton 296 ithvawdh thescaobwt @ule patiom229. In

onelreu X Iﬁféﬁéalrr]lg ?I&egrg)p rti'g”%(?ntlg?g gat’l tjg%,ngg?cﬁ&g %ﬁ\éter%tgt%?gr donttol head 100

showa$ipEIGL # via shehaaniempoditient, ﬂﬁrbéarl)@&ﬂﬂ'@ﬁic(njca@iionebﬁzgo are d6Hprised
to one or nore bearings through the respective bearing.

by YefipF RPN H@roteti@ziomiglzhe?ﬂg 140, whickyinglas the i brasig lubricant

coupRAI206hRe 86t d Hebhd 168 Yant%baplet I@C,S}%rstlb%fngm&nt passage 120d,
reservoir 213, the bearlqg ﬁubrlcant punp 225, the
2]

the sesendearipg lpricantpassage 1326, he Srshbraringkibricant ¢hapuph | eand the second
' f g
s b7 SR R SO o s o
to tregespsctve bparmgstheougk tid rispeative hearing [ubeiaarit oapplan br20c,dRLc), through
heat .exchan .235 and t cppl.ant  radi ator 245.
the SR S ROBE Grenee B8 LRDe5 TRP Bt o e o e Sings rroueh tre
respeetivedsealingd lubi@niatnetxigharsggr 235 can be renotel y
| ocated fromthe rotating control head 100. Turni ng now

to a brief discussion on high pressure rotating
cont isalischeediBertin tha cloy skahidrivdnt D12 nhosbiankbtiGanO fesédeir 213, the

resent invention, such a high pressure rotatin
beaflbg b a"ma’r%_édn? GORLATLRITR tpphe agjfgpergir 24 ganihe ggunted
on tRé Efusphdnt b&dyatl i Bethe AIMAtHZlcoMeR Hea0®0C AIRER SEIRAIkNR longated
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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stripper rubber apparatus 302 nounted on the | ow

pressure rotating control head 100 of FIGS. 4- 12 in a
womeonepiggher eby the upper stripper rubber appacatusi00308s372

is mounted in place of the top drive 169. A canister

bod / '

car pheait R babridPR s Sl AR pr bR AR e ifaccordance
with pmbodjmienta d€ the peskntlinventidi§ Guchsa kinl agesird ettatingrotthd head 300 is

cani ody .304 and the cover .plate 168 in the sane
5h°ﬁ‘&dﬁ§§8$'s' i "t"\ti i 13' ﬁ‘é'F\Régé‘rPr?%retrB‘ﬁt"E% TPy 0&'6‘?3‘1 A% cergpses an upper
strippeR bubbdi@Bparitué 502 rhUNtdAORAITUH® preddund rio[wing B6HttoPheal €661of FIGS. 4-
100. The canister body 304 is attached to the outer
12 iyarpannen wherehy the wrpshEFIPRAR &bbpRapperatis Pehisdmounted in place of the top
. hste i Y .
o G B AR Epd AS AR A i
loadtidsspdl ot iremt The wpriimggloadsd sed usit bet iaengaged betyeen dheardeaidter Body 304

dri 306 (i.e.,.. d h '
o R GE GO S GhET Rlpo e

in th A pricssareI0RtinG catiof heidri@d. fTae cdhistérda 364 s geted to the outer
rubber assenbly 307 operably and fixedly. attached
ba"teﬁ ¢f 8 mapperdiceeby eatation of the sanistegibody 3Q4syitheresRsetp theputer barrel
126CQ @Bl’is@intigl@}agreég@ed' shd PR dgWeRRal AbpIRRMRGd R RB R i2RBEthntially
stri pper rubber assenblie$ (i.e.,, stripper rubber
pregludednbl i es 145, 307) attached thereto. A first one of
such spaced apart stripper rubber assenblies (i.e.,
stripper rubber_ assenbly 145) is fixedly attached to
an P BHet eayar H6 (-pealsorrbprregde herpinpag canisferabagiy dighef the upper

stri;%}l{é.? reLFB’i)erga'{ﬁP%]'gtgp 3654 ¢ u‘ed%{[lﬂoalg 51% ;e_i §8};§3@:ﬁébl?a? Egsgilgbfy%%7 operably

er rubber asse
andgfitedbyhatidchied théretot dp this imaenercthe digh3éssurthvetatiog calttiol bead 300 is
over 306 .can be engaged w t.h the canister, .bod 04 .
conﬁlf.;]l%réc)cliJ 5 r?ng\ﬂi}g Fﬁ?ﬁ%jearpag fslgwp?rfrgébgﬁ?ss?ggléeg (loﬁf.,, strlpper¥ub%er assemblies
145, B0Bratiachee clicr@s  ApfrsoaRhESucHVEabaindpaa lstrippert @BBdr ssehiblies (i.e.,
ews, m ns and the |like are an exanple of such
(8]

.as s (
SUrIpRSE gi%g?fe%?em o onisdeedyattaghpd Bsrsad portingoldhs waen bpgelpk48 and a

SidiCIhe bNdueh bt QRph& ied (18, I
i
is fixpdiy attached tgdlesstop divgricoeer3@6.at i on and verti cal

separation therebetween. A bayonet style

i nterconnection is a preferred enbodi nent for

i nt EICERHBEE $oYEr WO rcambanngiasd Wilblkecapisier bodyaff draugh any number
of dbl?éii_é’nt Ftﬁk@l%tl%bmcﬁwpﬁgcl%ggﬁlg%ﬂgﬁﬁg fQJteJeR%uHP&%Erews, pins and

stripper rubber ap ng a cani ster
the filsel pre3Bexamplearisstheposhibltyinteicdni@Etor( appeoach¢sopl'terdbjeetive of such
AR 3oL 380 AR bR RS ch ot
marinet thae preoledési relativearoiatiem atd e rtianieparatiormelsbaavar 356

and the cani ster body 354. The upperstripper rubber

apparatus 350 shown in FIGS. 14-16 and the upper

st rA ppwnet siyib énterapp@ctiinuis aj@&ferred 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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shown in FIGS. 12 and 13 are interchangeable with
respect to a given high pressure rotating contro

woheedh2ofisi | | referring to FIGS. 14-16, the camicaig?008/008372
body |lid 356 includes one or nDre bayonet i nt er connect
: [ t
g REbY s Dok 1968, B R ibbone Sy RS afflfius 302
sho860n FEa%hl 2y dAetre mmndfange{ablesmtth(ethtCEto&Sgiyen&ﬁQ\ pressure rotating
in f ges an engagenent groove 362 having a cl osed end
cong8t4eadn 364 and an open end portion 366. An el ongat ed
edge portion 368 of the engagenent groove 362 is

o SR B TS PELE Tnd B bE pih TR kS o more bavoner

mtegct‘cﬂﬁé&stﬁﬁﬂ;reso@ 58 pdBe CahdsterbodyeFsAtindhsde Oitdr aoreingfbaldiRt style
cani ster body |lid bayonet connector structures 358 Is

intescoR5 SrpeBEEASRrEah jPavQaRtcoppRetor sifuciie 3 ¥ AP Ginglpdesga gngagement
gro@@:\@m%wﬁ?Q'Eﬁ)@é@énd%ﬁ%t%ﬁpaﬁd 208peanitld goﬁeﬁ‘g% 348 el%hgated edge

| east as Tong as one of the canister ayonet
portigrh#fdcefdhe engagemant es>0866)62 is dpfinedi yed dhmgwe@ raisedjriocreerhber 370

L G

of tbé canbseer badyi 15t leayorlko dynriectdr hﬁi}ttm?&BSE ypredtal beswden Qﬁjﬁl‘:@ﬁ ones of
58 are substanti al l of th

the s | ength and aII e
the gyt oggy BagFt s%wlaﬁs%/ StRSHFRS OB AN e AP Aileashes lpaas one of the
canftép BB bai et donhEor SRR €T DprotTaEP & laljacdnP6nes of the canister
agenent groove 362 of each cani ster J bayonet

body d%rbémrtsr caypeien SHueuEs G San raferably.i byt n@trmmssasrm afof dagcganister
body#ll 'b§)toﬁ5t é:gf?%%tolr thx R?O : ahe%ﬁ@s@a%?l% thd g%n%%r% ﬁg@ 8ﬁf1$camster

j ol nt’l gure oW n
body éve}'oncfamnsetcmr stoodiyres 36D dna;ubmantlaﬂymhmtmrle@ﬂf ucture 358
to be slideably received within the engagenent groove
362 of a respective one of the canister body bayonet
corfireerdinglys tthe engaeemerg @poqviared oif qach aamsxe" lv@lvdlab'(mt connector

o A S e LR RO IR SR gl Gucnure s

are oty tordigared ﬂon albowiag el €ib inamittat 3001 of le@dh tdnister thodly Midlbayonet

er 370 each ster .bod i d_bayonet connector
Congicma"mtéf%g%ﬁ % B%Ff@%@ér TR Y %é‘lﬂa & GRFAsrIPenragerys 362 of a
respebidvene o thel@SIRBEHIIY Da bRt éﬁnn&!’ﬂ@f s@rﬁ&hl%g 860 MPshigh Ray@RSbtation

connector structures 360. Siml arg& he engagenent
betwren Mirecanigier birdy dat andihe casisterhedxclicht S6tvehen Biscbpnibtieribody 354 and the

cang% G’(glstl idGRNAEHhRY Pﬁ%r&%&%ﬁaﬁhg‘l?fﬁ%@ﬂg rblgl??/ (3)» zde(? 65@1@9 Et{er body lid

each one o e cani ster connec
bayenet cannenterstrggare 36 &jsaiigmddyzvitinhé éngegeattnf @ooval3b2uf therespeetive one
370 o cani st onet connect or

ody b
or s REREY 2t Ron iRl iRy 0, SRR RTHEEbpcepgoo e 362 of
eacb@gﬂgf&h‘ﬁ%nsw bodeliBbaondt canrice®p Sfilct & 13B&nd thetritemember 370 of
cani ster oqy lid bqgonet .. )
each one of the canisterbody bayonét 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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connector structures 358 through relative rotation
bet ween the cani ster body 354 and the cani ster body
wol Joob/@ofuswhen t he cani ster body 354 and t he ca®QTRIS2008/008372
body Iid 356 are in the mated orientation. The bayonet
i nt I
| v A iR S Eiraft SARABRFvcHieatFchleER o op grivr cover
306ciatﬂ' Blt@r OIbthdycafBIStér bdyh3dheith it nitke mismbers 370 aad dpapad®saligned

A, S PSRN Bl 150 R 08 bR e

canisteg bedyrB08 tf@Tsedupicly theQdp driver SR&1T06116 tlfeh@n&t@fbod BOE rPreferably, the
cqver_ 306 to the canister body 304. Preferably, the
d"‘iﬁ?'?'é%ft'P‘a‘r'f’go‘PtaF'%R’? theytop Siyer, cenerépmaté respeft &t the egnites\pedy 304 is
the m Mebton 8 %H?:%Fly k@atltonﬁ df\r@&ioﬁttﬁérew%rﬁl%[ihdt ﬁlett rﬁ@rr@?)ver 306
direction as the kelly rotati onal “direction,
remaiys ifr dnrigfetchenectef) erlcrmfploaj mithgesped taethe @O Gter bcrdaﬁ%durmgapﬁratlon of
r I res t
the i BTG BELTPAL SR oSS BBt reisPlipes s b enaaged
betwmtthoéanh&ado@nzﬁmy tlmhraauefer bédt lid3 53l foiymaiatadning theDirster body
ocki ng devj ces. be en bet ween the cani ster
35%@@%%@'“5%“{@@ 3336‘? & ige 9‘88‘@3 PRIEUSEENS or  mai nt ai ni ng
t he cani ster body 356 and the canister body lid 358 in
an interloc confi uraILo Tu ng .now to.data.
e Qe TEgH 16 otk Ryt salctnir et et gaws ofadata
acqpl@itfbh Qﬁﬁarﬁﬁs dardBd ﬂlt@éﬁbﬂ fitd |a%taﬁ@%)@6rﬂidll$lp'&ﬁm £Rordance with an
integrated into a rotati n% control head in accordance

emRRdirACnA Rl RIS HBHINtIGR- Syl dpiR eIty eablsrin assersing gerration of

the 36EHHeS b&HuN hbsi. vw@@ﬂ)&mcaufss%@ﬁ %l i QREHsRioh %E,pa&élg Miilitates
rotating control head. Mre specifica , suc

moxamqmg,gqapquung, appgsing and/ok treasiittiag eﬁdamnlatlog forgtating head operatlon

Exa Jastﬁrfh%& é;?eraﬂ%nhea/ ebbl}et ;arge?nsoo ﬁ tg:l% \(’)VF?” gregﬁure time in use,

max ptesdure’lgeh,emdnt[epef dtlllcst‘rmgl’mbedsdﬁstallﬁdt arabht I’cb(ﬁtdobvhﬁmé @6t a given
to, well essure, time ressure seen,

refer e, 6‘?‘% f e*’éPﬁF?f’ﬁmB'yﬁ%‘é“?'ﬁs‘t"&ﬁ E‘c‘f critical epaditigns experienced,

anddRavIikd. ”Rccft@fed Aa@li Y PRASEIS AN TR tHeRIata ieqRiSKioR hpReAld % data
assenbly rotations, nunber of critical conditions

manageReNt SYHSHH(C-GarfcEontREter hidng mRewerk aees sy Aicn Visclpssatasnerbl y
sent fromthe data ach|S|t|on apparatus to a data

managenment system a comput er havi ng network

ac gyw'e/I"aF Ié P’eﬂﬂé §§'bw%mﬁ'étr a d%é&acgwé\nﬁn aARpapatys 409 in acpgsdance

witlP iR SHERAIERIon Acld@dsBseRsd Wesicds A3, @@Qa[r%sﬁ§ceflsog>rdﬂQS, thermal

accordance with the present I nvention includes sensor
couplleyjedsa Y@BMItas. 490 a receiMerdticennl a datobapisitioneaystain 420. The data

acqgi?iggl{l %ﬁ)graﬁ}s%é) S%O%Jlm% g]r(gtgt ‘c")%t??{ hea éi'gece h\é ?ortatﬁﬁlgsbntrol Qead 100

cqul si stem acC UIStlon
dlscécpp@heid:lu)sthlfb@@h ihs smmmieeﬂestém)S aObaﬁta‘driahgfo&ﬁﬂtoh of thBeading control

head 5150 PR e SR ot i e OBl a4 15 i acauision systém 420

via the traisifBidrano fd thé@cdi@drall §.MChe@@AAEAiREr 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.
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head is gathered by the sensor devices 405 and is
transmtted to the data acquisition system 420 via the
wotzeneoift er 410 and the receiver 415. The tr 2a30s2008/008372
410 and the receiver 4 15 can be any type of units
sui f&hhg n6976 b Qe &dichYr rélfit@@gcg] é\oérﬁ sl \glﬂ?l'OtERxﬁg rconW'rJl %eads in
wi rel essly, over a conputer Via satel
accerdance Thigh thet presautginiveitionpa kSl)bSUBVﬂr4Q©lllf8‘:ld: eqfiprgent ehiatff@cnhtates

aprfia O80T Bt Bl el Bl Pigd 0 TGS S ardmbodimentofa
kenlyraifnoérrmt)n@ Bccoriandesv s &1 @lbodifdit bothe Breadilifvent@dha | The &dlly driver
renote location fromthe rotating contro

50%lésladeﬁdwﬁeﬁ gPlfoRbskigen>¢f ador sne Al Gand &priteeidorerjns phnthe split
busHﬁgéjSO’B‘ dabh fnefudd épﬁged%%’gltt gmﬁg P‘Ef/}l%grr s'550. &Pl';eosrpg@eﬁ%?ary\? E;]Ee members

he present I nvent | iver 1s oll
520@mn0pﬁﬁmd fonand cframateidtf@tbemgabgiey arugntarlwktemvntbmhectlon pins 512.

In {h?:sr rﬂzﬂ%ert 3‘!66}1 n_b%g'n sO§2f0dcral1| l fisélalrl}a I r§?18§§6gagﬁd wltﬁ and removed

ﬁmad&ﬂsdmmmadmminmmm@nbodlnent of the pr esent
i nvention. The kelly driver 500 includes hinged split
bushi ngs 505, a top ring 510, and connection pins 515.
Thdnghd precddirghdetagled So&ripaiath refacheedieas bperc Bﬂida patht ab¢amgpanying

cralTBRT TR PO PSP e Fon aC e i TBU Y 4P GhADSappn speciic

embodiméntia k@ith\whd fresepiinemtibOmaPbe Fradviteld. ﬁh@séehib‘édfﬁbﬂﬁez{nd certain
t he hlnge nenbers 520 can be readily and rap

varigply SrEePTyiavh besideserihsd de syifigient #éalla@seaelplaﬁlwe alf YPq in the art to
practick iefifhoBinRAts Afﬂthé Lb?es%qg%lngﬂeqﬂsaﬂol l?eduﬁiﬁﬁfd'ogﬂhéto&her suitable

reference has acconpanyi ng dr aw
embodimentsgnay ke uplazqd and thablogicalnul e¢haniklj thma:raéarsiltdﬁmwblwha@ps may
r eci fic.enbod
be BPd LR Bk i AT i 3R T 3b el sl o avois
unnae‘edsaC)eddIal the\d&ﬁdrtpﬂbls oihhe canin infoameatididaowies ﬂfobélﬂcdl]ddl’ln the art.

suffiCi to. enabl.e those illed in the ar
The picegfige Pt oEhSarivgise Soakos net ‘B‘P%@Eﬁ? b ket iodhe spraific forms
set fobth hereREbutrde ﬂ’fe&bﬁ@ﬂytlh@‘intéﬂda@ fo C%Uértsﬁm BreBlFREA] AB&ESations, and

be utilized and that i cal, mechanical, chem ca

equaﬁén@i BeR b Epsopply g@éudﬁwltg@ thexepiritvand eswe ofithg aprendel claims.

fromthe spirit or scope of such inventive

di scl osures. To avoid unnecessary detail, the

description omts certain informati on known to those

skilled in the art. The precedi ng detail ed description

is, therefore, not intended to be limted to the

specific forns set forth herein, but on the contrary,

it is intended to cover such alternatlves

nodi fi cations, and equival ents, as can be reasonably

i ncl uded mﬁthin the spirit and scope of the appended

claims. CLAIMS WHAT | S CLAIMED I S: 1. A bearing

assenbly for a well drilling head, conprising:
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an outer barrel having a central bore; an inner barre

at least partially disposed within the central bore of
wotdae/nuigr barrel; bearing units coupl ed between/s2i0d/008372

barrels for providing concentric alignnment of said

barrels and allow ng rotation therebetween, wherein a

first one of said bearing units is configured for

carrying | oads exerted rdELéﬂﬂ§ bet ween said barrels

and a second one of said bearing units is configured

LY oads exerted | ongitudinally between said

\NééﬁJiﬁgéﬁﬂggﬂé1oad force exerting nenber disposed

bet ween said barrels, wherein the preload force

exerting nmenber maintains force on said |ongitudina

| oad carrying bearing unit and said barrels thereby

A’ €A @&fin st%ﬁa'bﬁy, foPDk H@gﬁlg'heédo Rigy! N9 bearing

unit; and a stripper rubber atfac mENt structure

i nt egr alanwutehbarel baving ®emitrpldroré;on of the inner barrel.

2. The hearing assenb f. cl.aim1 wherein: i d

| ongi t udi"Malc ﬁ zfz a@%ﬁ éﬁrﬁﬂly b(lé%ﬂp Pt ViER [heicﬁ%tfaz g%rg of the outer
spaced apabdrret;aces with a plurality of roller nenbers
dispose%@therebetme n; and said force urges said races

agai nst PSHINg Unys Fupledeishywsien said barrglfop providing coaesatis 3jignment

of cl ai m lomhRais ahd'A1oWhEfotdtBh kiktkebBARe R wHARLH &8st one of
extending froma surface thereof wthin the outer

barrel centaibleating enitstiheoniigwed fasgameng loads exenérbralliddy between
ext endi ng j r [
Jafcprfﬁlggg aﬁzfta %doﬂ% or?)é"&ff s?f;qg)e%rﬂll u%:ﬂé iss%ogfri) %u Sreéd dfor

| ongi t udi na carryin ear
bet ween sadadrymigdeddd exested $aigitudioailyi Hetvebien adid barels;

carrying beari unit. is engaged wi.ith a first one of .
sai 0 shORrREHLoRs SEerting mEmBetaloredetveey st Peree rafhgisin the
i's di sposeglelogd Rp@ex8ing nlefibgf Mbidliala!forc® a8l sdi@lohYinnal load
bearing unit and a_ second one of said shoul ders.
carrying bearing unit and said barrels thereby preloading said longitudinal
load carrying bearing unit; and
a stripper rubber attachment structure integral with a lower end portion of the

inner barrel.

2. The bearing assembly 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 bearing assembly of claim 1 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
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4. The bearing assenbly of claim1 wherein the prel oad
force exerting nenber is one of a force exerting

wowmmeh®pi4and a spring. 5. The bearing assenbl y pafr/ushaismss372
1 wherein the preload force exerting nenber is a

Bel | evi | gﬂ 18\%%’1]&%1 lgad d&iﬁ&n@%@{r Qmﬁ?é(ﬂ%l &ftw&:'n%h.@“ S

wher ei n: 'ongitu Ioa carr earing unit

i ncl udes sﬂau@dwapart races with a pIurallty of roller
menber s dJ ose orce ur.ges_said .
aces. agait R Gy 5o Y INE BRisisednt 2 HehgaUR SO of said
assenbl y oﬂumk@mnmﬁ wherei n: said | ongitudinal Ioad
carryin ring unit is engaged with a first one

ea
3 sai d shg'ﬂﬁ preload fosgepxemias grea) 'él'é disppsed betwsen 3! Oﬁé'%’éﬂa' load
is di Spose&an@ﬂg%%gsiﬁ'ndanhQggdohalgh@@\‘{sa#dcﬁﬁgulﬂ:ég rying

bearing unit "and a second one of saild shoul ders.

4. The bearing assembly of claim 1 wherein the preload force exerting member is one of a

force exerting washer and a spring.

5. The bearing assembly of claim 1 wherein the preload force exerting member is a

10 Belleville washer.

6. The bearing assembly 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.

15 7. The bearing assembly 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.
20
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