RI NG SHEAVE CROSS- REFERENCE TO RELATED APPLI CATI ONS

[0001] This application clains the benefit of United
wWGL@BM3408% ovi si onal Application No. 60/ 825, 650PCT/UBmA7/078553

Sept enber 14, 2006, which application is incorporated

herei n by reference BACKGRQUND CF THE | NVENTI ON

[ 0002] A sheave, gRJNﬁ@HEé&a | s used i n many

CROS} ﬁ#ﬁ%ﬁ%ﬁzﬁ%@%&éﬂw&i@% [ connecti on w th

[00012’EI s a%gﬁpati%ﬁ Bf5s YR ﬂeﬁefltodfl UM&E'S@ate@ﬁ%vaﬁf Apguaﬁon No.

heaves "‘are also used in cable stringing operat
60/82Wob 0 ilod Sbptedberhigt, P04, owkiictoppplisatiomss orwowiordted kdrein Hyoeference.
the oil and gas well industry, it will be appreciated
that the invention disclosed herein may be used in a
BACI\%@F{P%ND@F AR INGAIN that use sheaves. [0003]
, such as gas wells, oil wells, and water wells
[0002] hatA dieaves begioededyhell ik hsealgnanail@eppha'aabnmmi@hlrequme support of
t he g“/und and then cenenting or otherw se securing_ a
runnigFaolR O 1Bl HCALASTHE PR AsEhia aeppestion idtheels. Hisads gas
[ t S
wello 1 $EIR, B b0 Bl S A LB S BANR foARRl S PRRURY e
much o6 tiedbllowingtdiufdianmidf refdrd cheail gaszab wemitdistryeit ill be
[0004] It is frequ entl desired to run various types
appregjpted gt thegnunkien (i ergin naRiche ¥seBin fyarisd of srpligegéons that
use sSIGRVIES as, Vi br at or s, eprOS|ves vari ous sound
generators, and equipnent for cleaning the interior of
[0003] he veaBi si@h al @ad welld, bl atetls| Maardergvafs thiterd @ehtedBy drilling a
within the casing, a wireline is used. The wreline
deep, ysew helegpthe greulwl %ﬂds&leh@ﬁmeméma o Athgrvgise sasgrigga hollow, tubular
camn%xgz\rgtvlélnﬁc::"goﬁtm ITH Ecl:(g ?FH%(? igh 8€u Fc]:cﬁsrlggm)%otsec% %\)ove the ground
surfacel MEpUMS off e i@ettacbl{eﬁlt@ uerWélyh@H t® BehtEdD thd fdvs banGidtdr@as from
tensile force placed on the wireline when the tooling
the w¢lg Iomered hundreds and even thousands of feet within
ition, the type.of wreli e used
10004} "2 G s kauh e 50 O R i O e et e IR ISR Sten
toolin@ %A HcRide $MBrak 0QbialE$ ek BIALiIVEE vhi&ls solifd Eérfe?dtd)ﬂ@ ean‘él%rqﬁif)ment
an electrical current for powering or sehding signals
for clazaoig the omeridyef thg:ojaslng Tp dodkqteDowerting ofhtbe tdpdwe within the casing,
. require S,.the wir can_b xt renel y expensi ve,
awird G G55y ShS bipelity Mhisieabl: & Menfund (LB R aRPREC Pyt fonment
that 1M6ﬁ%gn&i‘lm§§éﬂ @itﬁﬁ%oﬁ&e@ﬁbnﬂ%a@ﬁrﬁ?&ﬂ Qens. Cpllrﬁfé%héﬁ% the
met al anpl es of conventional” wireline include
wireligo anisale wﬁhxtlmtlyEstﬂomgeo withgthnd ghe aensae foee gladddeonthe wighee when
e lines on t

the togmgglg rh?e\gf(::rgg E SI z}nﬁé:ven thousangs o% Ezet w1th1naﬂe casmgC lin adcﬂtlon the
type of wireline used is also dependent upon the type of tooling used. For example, some
toolings require that the wireline carry an electrical current for powering or sending signals
back from the tooling.

[0005] Due to the above requirements, the wireline can be extremely expensive, even up
to several dollars a foot. Most wireline is comprised of stainless steel or other non-corrosive
metal. Examples of conventional wireline include coaxial cable, E-line which is an armor
cable with one or more conductive lines on the inside, and slick line which is a solid line

often made of carbon steel.



often made of carbon steel.[0006] During operation, a
| arge continuous spool of wireline is brought to the
w@edoB/0siope. Al though the wireline is rel ativel BCT/US2007/078553
flexible, the wireline nust be fed into the casing in
uch a fashign as to avoid kinking the wireline. ,
(0006 UGS ORFFAPOR- ARiSaICPYHIHA SRO% P wireine e hEpught @il site

Altho{ef%g {1/1@ ﬁ&if@i‘hg 1S &ﬁﬁvwl}'rffclxiﬂﬂte, tﬁg’l%h’ﬁﬁ&%{l%t_tb@tf&i ﬁlﬂp@ﬁt Iaaﬁlggin such a

owering and raising of the tooling wthint

fashionas itegvoifl RBBHg tha waretiygikiakingictiepotatiadlyeinainpoos bieliethe

. .cable is deployed froma w.nch cable reel through a . .
wirelipe. Faytheinapse e BEeilem My datid ROt 2o Fasy ilowerggnd raising of

: - Th ave is called the floor sheave, and the

theto{)]ill@g\xﬂg%lggh%ﬁa\%gl%d fromit to a second sheave suspended
[00071 r oA & typlicat wiehin®spaniin, theeablent éplefedtfien b opnddfcableaeel

drilling derrick. This second sheave is called the to

, 10 sh : p
throughhaHiperigging shesse lqcaed gadbedidlsing Figioor. Ebnheavaiscallad ghe floor
0 th .t fil t 0

ek B4R 0L sbORPPA5 8 B SUSRAE, A 1ol
near ti¥ Qe of een®pl ofithe Winidlind@eratl. CTHTE egcend shdahefsaafled the@op sheave,

groove is configured to receive and retain the
and thgjling|desrendstisemvil desynvrsdiydnigrbaporghdend t he wheel of

he 4 r. sheave and then drawn agver th e of. t .

10008} o> RO RAEURTP SRERMAAGUFL by MG e s LRavine o
groov@ fe1eed aeduntihige vhe@ifsreh€ RERVEMThd 180w ik @bhflgiréd @feceive and

sliding off the wheels. The free end of the wreline

retainjtie wirelaiech elchetvoiraling it digwinragoundi thh wheel oy €he lpwalesheavegangrthen

drawnis%n\;eeg\t/}}eegw e%ggﬁl tglg to&I%lg%\geggs%eequgg:T g ngrfe{iﬁeg}s igilevYoll rﬁ% the groove of

the wHRENB Prd@hede wiRtine FrofAlREhg dFf MeatheelsOPROTre BRI HHTROLABIINe is

associ ated with sheaves relates to their size.
attachgyh e ihe iteading ywhighpisttherhlewered dema igtertbe edsing. hieaigal exranples of both

ifficult t It to. A.typical, sh hayi
foor geates iy gt hatovet sty pioimsnyirayte BiedRoegREalR seReg Gon
[0009Y Y PICHR|prsHI&R S0l RWIING tiRs ik A ERles @F th3f siAaCRpscinBdIgN fost
about 180 pounds. Such wei ght of the sheaves neans

sheavesdat goondiyereawh anchdisficudiap myoviehswmepaheavgscabfhaame having a

. xperjence injuries to their backs or. other bod arts
diamefet o 20 g lals BT PP PPt AIKEH Wekol het e didmeter of 36
inchesu)vgi%m out @%ﬁ&ﬁﬁst BEISHEBNES (R ?nela%\ﬁ{ean\é\@{ajf &/oskMéd Who must
often drop or m shandl e the sheave during transport.

carry Gashsheinah atdh exgeriehcd ingirehk ¢athes bods aatse bedy potssharage caused
b cast IE#{ gamage toth .Ehe.av itself, to the workers 1
Y CATRHBE of's £EVY ﬂ‘éleﬁ%S[é FRise. (bgerH6Y thersbrayes Al hepwg avpkers wi

often 8OPYr MEM:GE1e tHe WA GDATE ¢R2RbdP ISV ARSI BRPbalHh&Rkes can
caught or nonentarily stop as it travels down the

cause casousgnd Abstlyliasmgt tanhs shailvadtkelf, 3o freodaked, and/drhte other property.
ireline. This slack can cause the wireline to "junp"
100105, ThprerireEBLRE BT IRNBER b opliee SR oyt gaught or
' . 0. ol '
mom R 85 BELAELE D0y RUBLRE ARASs sl 108 eplastiit
wireliheinPhin glaok cdhenuwd thelwiredinotd “jampt’ bet sithay@ow eethecalieel of the
result i

n
sheave assembly. Should the tooling then drop, the wireline and sheave assembly can be both
badly damaged. On occasion, jumping of the wireline off of the sheave wheel can result in
wireline breaking, thereby causing the tooling to freely fall to the bottom of the well. Not only

is it extremely expensive to repair broken wireline, but there is extensive down time and

expense in fishing the tooling from the bottom of the well. Furthermore, jumping and/or

2



wi rel i ne breaking, thereby causing the tooling to
freely fall to the bottomof the well. Not only is it
W@a0808bey expensi ve to repair broken w reli nePCHUs$2007/078553
there is extensive down tine and expense in fishing
thetooIJ romthe bottogmof the well rthernore,
breakj n&ﬁ)ﬁ%w dﬁrweéa{\ﬁ%@r dip TrarapGng Riorisrotubat sowers the
toolinpa@zard to the surrounding workers that are |owering
he tooling [0011] Accordingly, there is a need in the
[0011&r t Alcosrdmghe whelry e ekd én theeafer 4 hat tgeddif ashes e oine addresses one

nore of the above-referenced Er obl ens. SpeC| fically
1

or mofiyh (b ROV TREEACThPRRETY ©SPPBTICHllh B HAdFE (B ajtdor a new

L er r t Is
sheavé Hgth ng{gél?é’ll %rl](g g%'lelg rt]o El% é‘h%iecra% rl{. aﬁgﬁggé eth%ljﬁ éé(g }%eﬁiﬁn the art for a
sheavf) ey eill p@vergerissr’ Hhads, cl@tlhﬁighhfm@s, franrbentadtingrand/or being injured

cont act i ng and/ or being_ injured by the cable. Further
by thetq@éke Fugthgr, fheerisiaesth 1 the rtifera sheayrassembly sharpyill prevsat the
i BRSNSl LRTEAPIRND O U el T nd
other @ddmatagaﬁaraﬂtsa@eé‘d By thersehtentddhyerithe present
enbodi nents. BRI EF SUMWARY OF THE | NVENTI ON [ 0012] The
present invention is designed to address one or nore
f [ ations associated with known
BRIEﬁr%}ah@lglsAqgﬁgﬁ:sﬁggvﬁg%%&g@oﬁl es. The present invention
[0012] S TheewséntRevedtios DaRvignas ertidless bAF olunerewf e Abte&cited
and wirelines. It may be used to raise/lower a
llmltavwweasswt%wﬁhukﬁ@wné Haeetsl hieaxe aspramblics rfhﬁ gregfprttenventlon isa
newtuse shd V%%E)Slee 96 e CR§E aatlnldonl‘?ehnesi a eys aise/lower
%Pppq i'cations requi re ssneav assenplies, 1{6%)&(131]
a wirelin@ dSWRaM8 amm a (e drilNBg Pike B8 inicANIE Ririr@ih LCoPFRItiRESr in
aring wth no center axle and is contrasted with
other gpiHigatierisoritth sqohg sheass assbinblies. t hat use a solid
0013} /=R MR EmPIrE bl Rt Sleeiaf M e R Wkenter axte
and 1src@h§£s@e(fi\'i}ﬂh SHRRAlIbnaR shMak € hdsBRAbAEs Badls a sdhdl hebl PG heave wheel
wei ghs significantly | ess than other known sheave
with aa@swm’eklﬁegd aeatingtagsenabyl gs This ailnigys d@@mégucthiéamn@mrot@tfe and

suppel O A AR B g TR PORdr s R RODP AL

assem'bh@s W' tBhd m%stfz:raug; aduBes M@%@pgpﬂh& skalvb Msseinlaﬁeg&my Bresent
is designed such that if the wireline or cable is

embodligrded T@lﬁtrmgtmﬂ istledvegmesetiat seceiyéreandi re@ins nﬂ&e wrrelmaetxbre:able

wll.fjt into the ooV t he 0014
More gpcificglinaberyve s EgReT red b Tobe fiistby ofbingigaded g te
sheave® HQB&BI ﬁr%%@i?élin)é o%é(blé Qs E@'ﬁlté\ﬂ{é RoVEInGhE ther S tWO

or rmre "bearings, or it may include a Iowfrlctlon

[0014}t affThenag wilk lgpmmaliy Ishoppoift&Didysd sufpent asehibdy. STlar @ippeedssembly
upport thei ng, each of the rollers wll .

may 1@@ O S RYFEPH L THA CRRIE BigNah ObHitetY BEAGR W ftion

statloﬁ"a?ﬂr guwohlshgg.f ine an axis or rotation for the rollers.

[0015]  When rollers are used to support the ring, each of the rollers will generally

comprise an axle and an outer surface. The axle will define an axis or rotation for the rollers.

The outer surface is positioned along the peripheral edge of the rollers. The outer surface of

the rollers will mate with and support an inner surface of the ring. The rollers are, of course,

designed such that the outer surface of each of the rollers will rotate about the axle. More



The outer surface is positioned along the periphera
edge of the rollers. The outer surface of the rollers
wawaos/osspe with and support an inner surface oPCT/H82007/078553
ring. The rollers are, of course, designed such that
ter surface of each of the rollers will rota

.ih
speciigifittie Fuledre. CHNBIELP IS 19 e TOHUCSBICPRIPS TG yith movement
of thedEi1BRSH e r Ot at e as the ring rotates in connection
w th novenent of the wireline or cable. [0016] Wen
[0016ﬂ)eaWhmglsbeanﬁgslmedsddao sugpotthe tihg, aacinbearmgohillibearthetgd to and

be attached to and supported by a glate The

SuPPOHé% PV A& Tralhpleangymaele Pipvissii’ PR Hch Hipt tyglearings on the
adj acé?l‘? fa'tég %?e ﬂ%n:e? ﬁn(@%@ gﬁ%ﬁrntﬁfééraltuzg macf Iglsﬁ%eg ggﬁgalr 25‘ sfPﬂgie roller,
dlscusrsedl hlﬁfvr: tHosewsis &Ié tehongs. doHmmaeet to Hefpeolidad inngérs, dﬁlt iBtead may

need to be provided in pairs, but instead nay be
be staggeagrhalpagthairbaes- t Hie yse af besringnmsizag OB follsep hrggicave assembly
I Y
provA SRR Sk Bt AQSANE, RPN PEOYIES, e
ehmuamt MMtheuBe@Bammlﬂﬁehlﬁherm nated, and the sheave
enbly is thinner. 0017L A Iom;frlctlon stationary
[0017£ up@otow fsigen ﬁtaswrwéy HRErt oRopBRY bhEwdapipelished aluminum,

stalnlgs% gtee or ?ﬁl}lgtl %?tehalo uft?cilgﬁﬁaﬁnt%hg Bl Cn(}g(%{flf ktcrtts% ngﬂt%flgﬁ I 8 &ated

with d‘tbwqhk:@dsn €&z N@ich am:éﬂcasOrTsatlﬂmo@ﬁngl m | ar coating.
50018 The ring sheave assenbly includes neans for
[0018] oadihaginanbeayn peambhgineldesineasisifpicloading apd enlogting theeyireline or

cable. gﬁl/acca%g el algcfsohn%% 3%? Irl%a%bVO 1t8|% %g‘}‘? ést}autrcr:1 Startglgétynr egﬁt}e structure, or
other iAtar éthﬁ&ﬁﬁfé th? 11 Wathe NGaddiardni ki 0o fGhe WheliMd 6redablee

or cable. [0019] In one version of the pivoting plate
[0019¢ rrbbdpmfewsm@ pethefpivatiag pbitd embodinent, bunef the nolkess will function as

o pivh RGPS e e BT oG e Y s b rauer” Borh e
suppoftqjohﬁ’é and i ﬂlm Ol Qe EMnb&Ed & £picOINRAE! qllistRatd idposfioned
plate. This plate is positioned generally on the front

genergly dretbe fioht surkace phigie singatienvassenthllyarahid des gebelgd gnear both the
) cover poth . t rln and the roller An ad on

ring G ISR Ahafiaten S Bboh SRk e el ant TedRd ke Wil be added (o

the ba@fl @Fdle sﬁeatV@ &sRably 8ld H1IEi2NeAY 6. assarElly p ﬁ‘ﬁéi‘t me rng/rollers.
simlarly be deS|gned to protect the rlng/ro ers.

[0020] 0020 PMePhtmay pldiienatipygomgddse cvrmtmilnhgre slotgrlh genayalethe slots
or mpre slots eneral, the ots a ooves

are groQes i %tpltﬂtataée thaGe e&F%%f‘éis%u@@a st e ke tipgom gplers may

engag@ n&/BPﬁ?MRPéBE tslortsOI (l}éteﬁtlfya%egéqgﬁg %vtﬁ %Q /l&ratefd'otn th@ tn@ertd? Side of

. Cenerally, these'slots w | | ocated on th
the plircbttpéztte oThsslde podfetahly il Met grpd ek en tHehmt@ioobﬁthp p&foe |phiné sather

wi ||, bhe grooyes on the interior of the pivot plate
than hro}ﬂs i it PREY: BOWENCT HESEPYSEe Brlat @, th%stmgt/@ﬁ@f agyofegused.

[00215|,E ‘;‘tThE]1 (RealOh&8mb ﬁtgfalpé a(f}{ﬂ%tﬁ)geaat lgtcfml)[at be tﬁ%ﬁ to [tﬁ)@&_u)t plate.

eave asse 'y “may conprise al
The 1adH s hadnpaet pesifibr aid pHaeegagdd poditire hrﬂealstchms @amgag@ duch that
position and a di sengaged position. The latch is
when &@slﬁ‘ﬁh egindhe engaged position, the latch prevents the plate from pivoting about the
axle of the pivot roller.
[0022]  Once the latch has been disengaged, the user may pivot the pivot plate about the
axle of the pivot roller. As noted above, the axles of the support rollers are designed such that

they will engage and/or fit into the slots in the pivot plate. Accordingly, when the pivot plate

4-



when the latch is in the engaged position, the latch
prevents the plate from pivoting about the axle of the

W@Raosn34004 | er. [ 0022] Once the | atch has been PCT/US2007/078553
di sengaged, the user may pivot the pivot plate about

. . the axle of. the pivot roll ) n d above, the
is PlV%rﬁi? abous the; pEotaxlp Hiersuppeit a?%r affés wﬁ@ %elw&sl 19, i 1948t When the
suppo%ﬂeﬁ’ﬂxhés r@z[&gqg@erﬁpéy tHé slt)is th'e @E}%})Jf%lléll agctlé \Jvﬂ‘l Johf%lct the top

pi vot plate. Accordingly, he pivot plateis

edge ¢fithotled aab owill ptdvenqahwptvoapllae frctm@l\smngdtdo fB.]Of | er axles
wll slide wwthin the slots. Wien the support roller

[0023}, | Jhandhe pivehelagriypiyptednbowy the glVOf wde-dippng #ng B jgegove
I L. I
becong%(%){?%%étﬂ tk) ﬁ}éec'gﬁ g?ﬁch l?)?eﬁl?g o(?fnqg? \s/l%{alvén gﬁgrﬁtg/ a?lg?z!’s] ?hé’\ﬁsjef to load
the w1[rélﬁﬁ3ﬂ1to\bh@glrobh@wﬂ1hmhe phgt Bikes/isel thid tgpe alb@pﬂahlﬂgl'té tlpsi shetive
axle, the ring and the roove becone exposed to
assemﬁ?&ve%ﬂo“sdbw*rsgmowg re%ﬁl tHBOYHEEYR thsdent %ﬁsmblawepmc task
1sanﬂﬁ& qto load the wireline into the groove within the
g. Likewi se, this type of opening of the sheave
[0024%s s enflel yheal k@@ o beblwhiichden@odded batorteagiobye/riggmauedivot plate

fromthe sheave assenbly when the task is conpleted.
may bepomagd ek dpto e alpsed| porétisy: Attbiseroysthp daseh may feglaced in the
engaggg %ﬁsi{i(ﬂ}e t(())q{o%g S arlxlfor% % da.té Hlethg ]iogénd }%&ﬁ o% I@I}ée hﬁ? tl‘?: CY? %g gosmon

the pil @&tpldte pﬂﬂed@ﬁthﬁ afegigle/ring Wh@le engagen r@t@.ﬁhg hlﬂi’lpﬂ:@edﬁ@ihd user from
t he 0 late in the closed position. Once in the
acmde@lltaib/wttpmsfp nge@nclotmleg bpdbparrﬂ aicecayebi @cths wifgéine, the rmg, etc.

reline/rin the.ri tati reven
10025, B s e bt PPl P B B T M e ana
share REEMNIYANKfe wIER furféﬁﬂﬁkhis Ot 1M T}QI IbﬂlﬁlnlﬂgT&ahh@Qare
etc. [0025] In another version of the pivoting plate

independsnicindameonieatsd ibe bedrngs lagried @nltmmpoam@plgmr egivot plate is

: h f ti
pivoTRT: REhE ol R rahRat Sl endls Bl milfugrng or
wireliR€af ¢ap@s | ocated on the opposite plate. The pivot

plate is pivoted relative to the other plate to expose
[0026{ he I hagianting gnisieodpaditrthe aoltruat semiraugodfonaand back plates,

reline or cab 0026 t he at e.
whichle PR g o fedpQerhr bicath Do E B PTRsPR Siscp vty
conne@!eﬁtt@ Sne YHeCLUCH Qs BRLErdHe poke. | The' gt@fs'n%ﬁnﬁl@y fobked i@lal ‘@IcRed”
Instead,” a smal|l pivoting gate Ts pivotally connected

positiomg b@hmap batelockadcindgsvdtékinte antopeh’apesitidthie ajlatvethé svireline to be

loaded pgcReln %ﬁéedpr?%t%ednvgiél%ﬁ%ﬁa%%a A AP ERAG BB gt may

be usddGitivh §dak 8 gSSE&b%J 19 aﬁﬁ‘%somﬁggi sbpaded fromthe
ring sheave assenbly pivoting gate enbodi nent may

be used with a sheave assenbly utilizing bearings

' : F P T ERAL
BRIEEE e TR RN P ROBNTETS G BRE A NING Sranner
[0027!] n WN)I%Qr tthQ@th@ %Ylﬁélr iff %lﬁ&pth@ ngx%t—lt%@ﬁed‘ ﬁﬁtdfﬁe@“ctezﬁlﬂgs and

advantages of the invention are obtained will be readily understood, a more particular

description of the invention briefly described above will be rendered by reference to specific
embodiments thereof which are illustrated in the appended drawings. Understanding that
these drawings depict only typical embodiments of the invention and are not therefore to be
considered to be limiting of its scope, the invention will be described and explained with

additional specificity and detail through the use of the accompanying drawings in which:
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advant ages of the invention are obtained will be
readi |y understood, a nore particul ar description of
w0 b@sioswent i on briefly described above wi || bePCEOSMOBOISSS3
by reference to specific enmbodi ments thereof mhich are
strated jn the appended draw ngs, Under st andi
[0028{1 hat§Fes & %fra%vraa& 85 pheare BHFgP g1 KON RSt the
t g Af Q8L ¢fJpd are not therefore to be considered
SCOPEy ogkeﬂ%%n% ti ng of its scope, the invention will be
[0029¢ e s Tigubed isandcroesxgpkaonmsd aliew dfithaslehat ¢ mambszpﬁ(ﬂlgure il twhich shows

and det a|I t hrough the use of the acconpany
the engagepaeat ef 915 Qfhe wp[p% sefererglneomplanentiny 6Fﬂ°V9 Péweéheaave ring;

hegy, e
10030F (BB ES PRk AOE R bl RO DA RSk Fidly! Thich shows
theengﬁgm&nseﬁﬂhecpnaultroﬂeew of the sheave assenbly of Figure

1 which shows the engagenent of one of the support

[003li ol Feguse i %frentceﬁmt vetrthe pfiesiy essemblyla ag RpefvRosition that
allowg%l]wgrellgggaooéng@e% %E%he sfhggvjeca\r/\gsfﬁtgﬁem i onal view of the

eave asse shows the engagenent
[00321)f thelrdos ys()at% rgJeJceve V1EQQ>3L]shEaVe WsRntbly Bavind & PVbtiNg EMe within
that shows the sheave assenbly in an open position
the SCP]PFan th¢ prswgnt anvghtien imhich thregateoiadied “dpendl” tPheitishieave
003 ure IS.a

100335 SRR b PeruHG T SRR SeEY oY Fiath Y hientnows the

plvotlﬁggggngﬁnt‘@@npbgﬁgm invention in which the gate is in
a "closed" position; [0033] Figure 6 is a perspective

[0034Y eWigvie 7 hen gheaseetionss el of thé sheiagaiasseBblynif digwh 6 whowing the
.ot gj voting gate in an "open" position; [0034] Figure

PIvoUBE gUCH ¢y oss-sectional view of the sheave assenbly of

[00355:' 9 Riro3 ROV ctifeyiPh R hh Sl 9RESe dsQ] hEVlH%E%_i\%tihé gate

a perspective view of anot her sheave assenbly having a
w1thupl|hv otopegf glat mewint hivantidveinsdogethefgatehei npzr é:é@wti position;

ntiopn.in which the gate iis in position;
[0036ﬁ 00 aurftg g&ﬁ%@r@oeﬁgveawﬁwr@ HectEde %??eéwlasp?? %@&JQV@ shows the

inOtlﬁ%%gtg%Xn 6f e Ei’?bglgo@ whi ch shows the pivoting gate in
a open 66 on; [0037] Figure 10 is a

[0037¢r o¥pusetd 1smrrabssvsieetw>mt vielveofslesheevassantlly wf G‘Eguh?é gur e
X 003811 gure 11 is another cross-sectional view of
[00381 he Fiféa ]elsé]élg@ﬁb?fysﬁecm)% VEEveolshewiaRye prremplygtigure 8

Figure 12 is a perspective view of the
Shomﬁg 1L%%§§%’rbl y of Figure 9 with the ring renoved to

[0039pet ngrure/l$l$aﬂ pezgpetine ew of iRGhgalkasiombanof Bigai'9 with the ring
posi tion; 004% Figure 13 is another per spect ive view
removgfl t¢ hettegwesa\aléz eemgrlyg gite [} Hurepen” wpiticthe ring

[00405 e }gu e i? 18 a%%gh%r %ers S’elc'%gl d Gigw ol}%heo shegxtfeI zpsgen%al &f LFlgu?en9 with the

positi
ring removed to better Vlsuahze the pivoting gate in an “open” position; and

[0041]  Figure 14 is a front view of the sheave assembly of Figure 9 with the pivoting plate

removed to better visualize the relative position of the bearings in an “open” position.

DETAILED DESCRIPTION OF THE INVENTION

[0042]  The presently preferred embodiments of the present invention will be best
understood by reference to the drawings, wherein like parts are designated by like numerals
throughout. It will be readily understood that the components of the present invention, as

generally described and illustrated in the figures herein, could be arranged and designed in a

-6-



[0041] Figure 14 is a front view of the sheave
assenbly of Figure 9 with the pivoting plate renoved

W@ 2008084086 Vi suaI i ze the rel ative position of PEEUS2007/078553
bearings in an "open" position DETAI LED DESCRIPTICN

wide RSB AL HEEN GO P B L) 4 VU A1 U8 eription of the

embodiRfFsr Qﬁ)éj RY¥enk ﬁfv@ﬁt%hc %s rés@ﬁe&jf QS 1 (MBEEY Dig ﬂolf ftended
parts are deS|gnated by |ike numeral’s throughout.

to hmw the sdope bEediihyentionlers $ta]mdd thinats rhdrelyceprpeneiitvs oﬁpretdfm’ly
resent .invenfion, as generally described and
mt&ﬁﬁ@?ﬂﬁ%%@@@SP thepavepfigiir es herein, could be arranged

rdréts

[00432 ﬁguér g{ﬂlﬁfggg@s %ﬁflgq?w\éﬁedf o?{f%f\f\n agégeHrrgi i 1th1n tlhe §eope of the

show1dg3@ﬁ¢cp1h1g @iat®©émbbdiment Cilienvhad e adfenitie 10 I[ﬁib@fghed such that it may
i nvention, as represented in Figures 1 through 14 is

be usqqlgp ﬂiqu@lbmf’e&PStdéﬂlmaﬁlﬂu%tWeC@é%ﬁenaﬂg RSty ee pthes appligation
requlrg[llgaﬂf %ﬁr%gvee d\p g/lo'i@ %&c}ﬁ %ﬁf [%lzec' Iﬁﬁ:%zén %slggnﬁﬁ)lgr lg é% gfs[fgﬁlleé SlrlCeh that it

may [dweéd d wisElirgt 1e13doav1f 4 boreRole af tha dslllﬁ@vseteasx%eﬁnlby deCeribed in
within the scope of the showing a pivoting plate
greateg Apfadl ﬂlﬁ@iﬂ’ theryhgasrnssarebly 49 dansignifigant adyadasgm eyersigels previously

knowh Ié‘% We\% 5P g %ef‘aﬁ]b;t&%ro%lgld o?r%gmg ¥ t}%rc.Jh llqlehp}gknown sheaves

Yy, cab rin
and sﬁaﬁé mahbm thegedder gy aoﬁ?dﬂﬁiﬂl 8. thaﬁ|6 109930, U.S. Patent No.
specifically, the sheave assenbly 10 is desi gned such

3,645 t2ﬁ8{ UiSt Patgt N@\,ﬁe?‘maz% 3 |Pr4@n1h10d@\%5 1o GVRichhpatens pie expressly

|II| As will be described in greater
Hmoq%&?éﬁﬁaﬁ 9?% sheave assenbly 10 has significant

[00447dV ﬁﬂ&cﬂﬁﬁércih\ﬂ@'ravﬁﬂ)iﬂﬂe §He@VdsOthS |dyvike epi5dee an aﬁegral sheave wheel
However, for general background on sone of the

whichgigy ps@ﬁplnyO%ﬁWIrgmfavlé@wm th prgyant gebedipientsglifferfgom these

Pre“‘?kiégq%“oé’ﬁ%%ﬁs ”Ulh%t t ﬁ‘gf"etﬁrﬁ%s%gat % %P lg‘th%g %3“6 (E"avﬁﬁ%o ﬁt disk-
shaped@heale Fhoell §3kd MhEiCihtepAl SiaSe MhBelRik B %'20 is designed such that it
i ncorporated herein by reference). [0044]

may rct@mmﬂ@uaiel aywmlalel Mml@elsmewe@t of mborgbelec & et dhpfacstbst this
i nt.e el s used.to,nD h
structfyd i R 20 R BT MR LRt e oSy Fil Mo
assembl}eREmRY BY hgmal % U8 Qﬂmtrahea\f @san! dIhdrpRtviS RBYkfoW N8R s8 Such a
ring 20 rat her than a (heavy) solid, dlskshaped sheave
reducumeell weigltpwoati¢rerigrificang ndvantigeninghatiewilsbe edsios to usefrapy and
i s desi gned sugch .t hat rotate and guid
will ng o gy BEE b Vel et ingres) 6 aresR & Fodupst moyg the
sheavésaqiurﬁl@f"tthé fabShatthel el e a§s§mﬁlyr1'0r19 hgﬁ)tef ﬁ%ﬂ%rthathﬁé"w@rkers are
solid wheel structure neans that the overall sheave

less hhels ecvmilghamﬂlenhyp kpag, |eg:htlershta:yewsmraﬂyj 16 danmmmﬂeftrzmhm
pre o y known sheaves. h reduction in
(0045 Jhe rlﬁﬁé@ i RIPAI $TRUAP e s (& el ol VEIHGHS THCefigl,
inclu @Lﬂsﬂo?flmtltgd %Q'I%/e&ﬁr bttt Qﬁio féllastﬁ“@ Larf a%%c ASmPBEs PALKn
injuries (and/or other |nJ rkers 0 nust
embodimeat, tlhﬁerl@ﬁhmeﬁade@flaﬂhimqatddhﬁashac Astukat hdréia, thh éawme lubricated
assenbly 10 is |ighter_ neans tha{ the workers are
plastic” means any type of durable, self lubricating polymeric material. Because these
materials are “self lubricating,” these materials will generally have an additive to improve or
lower the coefficient of friction. (The coefficient of friction is preferably less than 0.5 and
more preferably in the range from 0.15 to 0.35.) Molybdenum disulfide is one useful additive

in the polymeric material. Another useful additive is oil.

-



less likely to m shandl e, drop, drag, etc. the sheave
assenbly 10 during use/transport. [0045] The ring 20
wW@Rooslaops esent enbodi ments nay be nade of varPOUES2007/078553
materials, including but not limted to netals, netal
Il gys, plastics, and plastic conposites. In on . |
(0046, Shithisnthe clag0h ﬂfpﬁ@ab@g BRI} P DF IR Bpngineering
lasti®, AR afso bASseBRANORIbBcted pRASHL SNdhy bHHAELCALRE bk
P e an aaﬁyetﬁpe o? gﬂraﬂfe? sg%f u%r#@afin p%’lmll r%cS
contaimatyémi @&lwel Becahs additiesetomaipsrveglrspeaties ofskd olymeric material,
. |ubricating," these materials will generally have an .
includipgybpt 9R¢ 1gtadiinr s reipiqrermesnt ppe Webe Pritaeritginsering plastics may
el ‘ FEici g . o ‘
be obialechAherey Pt A% e Ve B el A e p BB lchs of
engin€brihg plaatits Bblujle Maktyddemilnndied uMillalehbsg, @ltie; Nglafast, Leicester,
additive in the palyneric material. Another usefu

| !
Englagérdialyner Gapeafion.diisbiant Mesiaehusetis agd diacqy Pedskidh, Hew York.

o073 S5y R TR 2 50 A SOBLGES 8 i e

(16) ifdhey. Af uiddasecienbe eearishgvedasicdas deaMoaidlemyltadhsal diameter
wel |l as other additives to inprove properties of the
of thepiizyiPe R agheasethe fara “sheave (dipgmatyy, refets téie affeatiyegjamgter of the

e 82058 UGN 08 %1 SHE S DS s e

diameve1of eeyringdf 2suppl i ers. A few possible suppliers of
engineerin% | astics include Cast Nylons Limted,

[0048Yy | Thogsys! il%ﬁit]@c} arlyilh segegnize Biatdisteare a Eagdta afidifferent sized

sheav%jlgl)%%%%{iﬁg%étg r%rlf fwlwcf):rléébvrvoR 9 Orrahgaen?fbs&%/a?\]%s 1%&%%%}3%%% e)?arr]lgple,

embo&RAE ABNbSconkieetéd MIvIAGh FRhEBANQsR Y BasH ¥RV EdiaMbter of
at |east sixteen (16) inches. As used herein, the term

about tw¢rgn (20) dichesttirty (dogchest orrasiiassize gusthmariytused in the industry.

di ter of the ring 20. ther, the term "sheave
Otergnitap ey BF g Kiich RCRer o gl Y T and hosa
sheavs BR@Erlof Al Qix0icN inched fanoRaASHIBE s GthdRERs RRtaRGdssible.

the center of the wireline across the dianmeter of the
Genena],ly],gis i@knc[vﬂoizmglle Jihghesedtifferkmtt dizadninghevibbe comstiucted using a lathe

recogni ze .t.hat ther re a variety of different sized
or othg s RELHRE rapatieion b isadhe Do ey O sausr-dfigeonpdint dnd
requireMEAY 8f HHeRBHEY St m&Ninc@ 1R Bic afIBOATIRMHE X MRYiBEof the rings

constructed’in which the sSheave assenbly 10 has a
that acheraNablgwethet the saipe abthetpresapninyer(t®@) i nches, thirty

36)._ i nches, .Qr ot r. size custonari l used.i n_t he
[00495 ndﬁé? Fpg 3&%@@% ?en%mogrt?é Y HEHpg @S?e.mqami The tupgort

assemgﬂﬁﬁéffin%ﬁﬁg Wb Yor ddrd SIME ¥vd A1HEFRGiNARS ot RIAG R Gude a low

I"anet er of about sixty (60) inches or” nore.
frictionctat®earystipgnt sioze$n e endlodmngno 8histrhted ir(Bigereal, Ithe, ri@s20 is
is.known in the art, ese different- sized rings wll
suppopigd B fee PLRCETOUSG- Yhesm o1 PBEhdre B aloridam metal
plasti&, P3BL siﬁfilaf AR GRLIR Gorhd @rn[)b(ﬂ%eng the Y326 B‘P? be made of a
constraints and requirenents of these types o
durabkedabiiicaes] ptasyicl Tk rolndimay aé be atade loé a dovabict®inzesenddl, such as

..the rings that are availabhle within the scope of the
pohshﬁgi &t of mead spategy with a low friction coating, such as Teflon. In some

embodiments, the rollers may have a diameter of about four (4) inches. Of course, other sizes
and/or diameters of rollers may also be used depending on the size of the ring 20 that is

supported by the rollers 26.



[0049] The ring 20 will generally be supported by a
support assenbly. The support assenbly may include two
W@Rr008108499¢ ol | ers, two or nore bearings, or it PEBUS2007/078553
i nclude a Iom1fr|ct|on stationary support shoe. In the

di.ne us in Figure 1, ering 20 is
[0050§ %a?lt %{}LB l%%wﬂ nerally|cogpeiso @ a’aﬁ 84 énf? B Ppsswigce 38.
The aﬂ%ﬁél%llrﬁéﬁﬁe )?lls Hm&é{mn fUPEh@lrc)llé}L Qét Tﬁe mﬁtér Q @5 38 is
simlar materi a I'n sone enbodi nents, e rollers 26

positiomeyl dbengnthel eirafmfarentinladolge of therrbliat 26, fﬂhaeﬁter:surfﬁhe% of the rollers
rollers may al so be nmade of a low friction materj al,

26 will mate with 3pil Fwinost andpaar sEiaseoAT tagyrpgd0-wil hhrodlersgf are, of
coursé Qi'eﬁ%ﬁﬂnsugﬁ’ a{a't ﬁl%’ou%ll%ﬂr %% 3-§edcfle%}1 tﬂ ?cﬁfy?s %@ﬁ?@ﬁ@&ﬁout the

ers may have a di aneter of four
axle 3|4n M@s spédifiedlyy the rolHrh e aﬁldzﬁgne&i’tdlbb thad ﬂ&lj‘rmbtefeSas olfie ring 20
rollers may al so be used depending on the size of the
rotatep apghaspthe ngln«? &4 aopposithesl Hb(gr qupef thebpeshgleps. [ 0050]
ac r.
1005155 InholehCad Honil 5 iRty she ARARLSN 1Yo SATRILSGufRy B0

Conflg'ilxatﬁ)no IThioed éft Jkilinf the aitt eIl r€lolgiz6 thb othEn&raigk@EntS WF fiRGEllers 26

38 is positioned alon% the circunferential edge of the
are alyogpqsgipls. dpwerke itigtrthgioting ghat gge off the Fellerp |r<|>1};f-'nr§6% attached to

i || 0

the Sh%%lvﬁgas%b%i’\fflgg$ a ﬁag?é}qﬁ%q% Erhg,%recl)# faG t}rles(éﬁli:% ﬁer% 96 (Tﬁ
attachifeat addRneidnest (B iblage63&i0be G@@:ﬁb&f int éieatéICdeltzﬁl l&r&ﬁ).

wll rotate about the axle 34. Mre specifically, the
Howeyey, fasrparprgessofeclyits paghBseyfedn, thgtollen2ga wik ba isfearpditg as the
p“@{mﬂgrﬁg,rotates and as the wireline 14 noves either in

or out of the borehol e. [0051] The rollers 26 shown in

[0052Fi g lI'h@ rdile?d 26,068 hicd QRBELtdd o ;ﬁ&&%ﬂﬁk by e de@igh@dllov%fover and
conf |ﬁurat|on Those of skill in the art wll

proteqt éh?dfg er3 @6t Pt M@wespecaﬁwé}ygéw@ﬂﬁtg 501s pdssioned peths si& of the ring

20 an iR B o L S e o PGB! LB eing o
her c1SMARY BodSs@bdey. chlgttRvithimBRNNert PBL2daS 18lhfah fERBbdikRAR, the
the other rollers % (The attachnent and function of

plate $(hisgnadgldf exetd 6aichiab hlubremde soriuding '2 mcgrtblak é07 delnmiinum plates),

. herein). d

staind TS GHE Ve ikl Pt PERERuRh o) ethef P qfgnegels and

metal a18ys’ Iﬁam&o bOhdeA" FafRer, tﬂo@@@fzs]kﬂ-rﬁlethé thvﬁﬁ%ee%@mza @it 8h @ddition
connected to a pivot pfate 50 that is designéd

to me@b\ogrer gypas pf oiecinlst(hneludolg @agicatc. Play alvbbe used to construct the
1 %fecifically, the plate 50 is positioned on the side
Platt 5t the ring 20 and is designed to cover the rollers

0S5 TS ALY ST L pRSERL e Suoon

the roHers 26ér $n gffherzﬂ Ghis shpporastyucent 66 indutes platch&0, pnhzmib of Bidtdl smetal
i ncludi ng A inch

de of net ch as alunmin
aloy, ARinaRo RO T Ry pHiapexsT OB A rutgs thal Gt capable of
R A e e R T

suppousstitictufu§d segenerttipsie thefsidekiflthe fimg 2henaaistoppbdite the pivot plate 50.
recogni ze that, in addition

[0054] e pivot plate 50 and the rest of support structure 56 may be attached together

through one or more retractable pins 64. The retractable holding pins are designed to hold the

plate 50 and the support structure 56 in the proper position during use. However, as the pins

64 are retractable, they (as will be described in greater detail below) may be removed so that

the wireline 14 may be loaded onto the sheave assembly 10.

9.



to netal, other types of materials (including

pl astics, etc.) may al so be used to construct the
w@k@se3®d [ 0053] The sheave assenbly nay addi BCDO8200Y078553

conprise a support structure 56 to support the rollers

[0055& atAé i eo%gngthggrtné? él’lllje%e?és:sgqﬁ) |u]|%t01¥)2r1§? laeFS %ﬁcﬁ%%daeﬁevis 70 that
will h8fd@nfls }?ﬁ)rts'tth@ SheavEhen &Ir (Hsge[’retféﬁrgﬁﬁ T’% shown in F1 ure 1,
structures that are capable of supportlng the ring 2

the clawid7@ bexttacdiddao a t@ﬁpmyn af ge sbpparsedicase fhe support
structure 56. The support structure 56 is %enerall on

[0056] he Aad eyprck Hempy ﬁ@tlozleﬂr h%\titlta}clge%ﬁ?ptag pivet plae 3§) Yigpene or more
attachglegt @n?gé. hgl%s glllar 4;?4 Q{Je\figgwﬁ nﬁh%caﬁtoaéﬁ%s gﬁ‘ﬁde ﬁw@é fllﬁ'ther

upport struct e atta t ogé&t rou
proteciog add shivldéng' t@atr \al(]:ltl:&bd'eat hensebghandhe ] stRingacit taddly arts from being
holdlng pins are deS|$ned to hold the plate 50 and the

drawnsiggnibe hesre awembly Bb A yatiehg opflibisesnt 56’§F pf pndypids g4 are known

oo ey B B S AT e 5
describedVES. Batehd 186, 3,645, 299r (@lhidhepaleht iRYs Rted Ardedinoiporatddeherein

sheave assenbly 10.[0055] As is known in the art, the
by refelisaen) e Agsdinglyy fqranﬂfﬁynﬁs»?én@&qnar@a@dmgéhfah@dawgi o theriger

shouchC(LIlsuE?llu? ggtnxgtl Y E&% %wggc%meﬁgat\fl% h%ﬁc? %559{1¥4 l%g [tg%d to the

secondl pladd (S(a(ilha.d)allClo@k plﬂp HovelvbQ Bthef tyﬁ)hﬁoﬁdﬂﬁplﬂﬁ&nt&‘rﬁdch@ﬁlbmﬁ and/or
56. [0056] A hand guard 74 may optionally be attached
nwan&%wpwgwsanﬁwémad@w3¢76muW@#@t@nww%re attachnent plns
desi.g

74 d
0057] o A5 Gors TG 17 pSRF R S GHRbaRRS LR or more
slots §U. EMRMott BE ni4g®e g%d%@@ﬁ}sthe olvot Plakds0 @at LOdysigRitsEcH Manthe
bei ng drawn into the sheave assenbly 10. A variety of

axle 3¢iof ther epport ypkess Uf mhn peagedrior7iat intogthk ploterBO. An ﬁ@i@e

rt. howeyer, one of the esent | referred h
embofiispizc B2 5q RO G, e e ALY ST 0BT WA ¥ GG shapes and
confidtddtRAt olNhe srtOIPmAdA1s6 WG, Patseme ehﬁ)odﬁﬁenﬁotﬁ%kﬁb 8 Qiill only

I ncorporated herein by reference). Accordingly, for

be locatgd enithd mitarmr sioln of §gan ditpdpte he—han dhegliets §0 w1 belgeoaysepartially

houl [t thi t ' t the ..
through e e RO g s e e he i R EnS IR g e gstiments,
these Vb@ 88 Wl He-doBfpfer® bﬁemr’@\’iﬁ\’ﬁerplat@tSb%ﬁcH HRede Akles 34 will be visible
attachnment mechani snms and/ or neans for connecting the

from tﬂlandtsgi@a]f dhersheavyasadrsldy B6. tvedver, (087 §lods0iage stropinteiholes in

o YRS ot E e RO RSB
withir éﬂ@semo\f&t AlBtEngad hbale & rsﬁc}ij Zﬂ%%ofe@ &R tHehdte 50%s not

axl e 34 of the support rollers engaged and/ or
presetftlyt prefietrod.t Rethst, dttis p&@ent]yrprsf@rred Eh:rbdldlshﬁms& aretgneovshk ot she

im0 o30S, A Yo SRR B e B o

shawH%&meaﬁuﬁone enbodlnents the slots 80 will only be
| ocated on the interior side of the pivot plate
[005850- Reerring hew $d Bigare8D) thd drigaganagit bowesn gaerdotadOlapd the axle 34 is

illustrated in greater detail. Figure 2 is a cross-sectional view of the sheave assembly 10
taken along one of the support rollers 26. As shown in Figure 2, the slot 80 is a groove that
has been added to the interior surface 82 of the pivot plate 50. A first end 84 of the axle 34 of

the roller 26 is designed to fit into this slot 80 and provide engagement between the roller 26

-10-



t hrough the plate 50 rather than slots conpletely
through the plate 50. In sone enbodi nents, these slots
w@2008/084090e conpl et e openings in the plate 50 BCEYOS100H078553
the axles 34 will be visible fronrthe out si de of t he
sheave. as 10. Fb he slots 80 a
and th&ﬂ]ﬁﬂt olate g(g ngéé/ quagq::@ené %‘fee]& |t}§t stse@ld §4 angd;thg a)g% 34 may be viaa
dovetzﬂpérgj?elﬁeﬂth@ff st 'Eﬁgag%h{éﬁte bP othPOGMiIRAEfe3 eefiBY, DECONE
cau w thin thes ol es. Accordi ngl the use of
[0059% uc The engigementiekweseni the fitve epd 84 of ho akR daind phicedetrid yay
referred Rather, it is presently preferred that the

providg pgrifigt arien&g%v%g APt BF Phyneagenngis Will adequaisly retain
and sr.galxbggrﬂitr%]?'é 53) och«% %&gﬁgéﬁ‘éﬁ@ gllgq FM ggfdde{ O\g]gcg]]rg \txfﬂghne 14 is
addedRefﬂ&rmmgw@ nAw\tht: Qarhe gureethzs typdref @pggaedne ntill bﬂdswrmrwﬂllhﬁ

0 and the axle is illustrated in greate
explalaeqi ar greatfﬂi @ﬁﬁ%lbbeéowhs Per% pRues Ao Rt |ang .al%wv @f:cetswto the ring 20
al ong one of the support
andﬂéq §§g§§@§ﬁ%§%3%%%% |ﬁ%F|gure 2, the slot 80 is a
[00609 r ocA\sehbhﬂﬁn Pigards @it Ddkel84nia0 alsb®deiafthehied @6 t}fétals[lf)@c&em&%ber 56.
of the pivot plate 50. A first end 84 of the axle 34
One opmorpbeariges 89 Mg ajse bgesedineagnpestioppvifhihe reller 36 siTae bggings 90
are usuﬂgy l?allo ﬁerg)ggra%e] gﬁ%tnarg (%esﬁl%? t%p-: uge tlhI t%?raangq(cgated with the
rotatlcﬁﬂof&l’i@ rdll&ﬁ 26xXBecadde @f&helb ﬁlg%bﬂd}&laﬂ@d/ &ipatlheﬁ RgRELRITBNEr bedrings
T-sl ot engagenent, or other sinilar'enﬁegenent [ 0059]
and sphgecd ngliey deaimestyetlgsaeraliy be pieds Spegiticaly. speted dearxigs hauing
sizes %23?))(22}22 50 or %7?8‘%/8 R jfas Slgé%@%?rel at(fl%\%ts Pi?vqr\é%‘zg tmﬁzg eg 1'35x73x23
may be@b&d 4h rayﬁ@@rt the pl ate 50 when the sheave
assenbly 10 is in use-i.e., when a wireline 14 is
[00613d d &ulsanee @rheochrnngts,ztbe pmltlmheg ghile beanmgs 90hha:§ is sheavngh Figure 2
. en | .ow, [ ater
s des G ST olip e af i e Bt M resnige Brlbeian i
positiGC &ifFor AP géhients biGie BBardfpd 9DREayl AMFHd Rkd. Of the sheave
assenbl y 10 [ 0060] As shown in Figure 2, the axle 34
[0062hay RafegsinpgilhtotEigired, th@ ringe’ Osaf sisopriesame ainbodiEEntsOndlustrated in

re..bearings 90 0, be d in connectign wth.
greate] EHl o 67 BRSO FIRAAT Fr1lS 56 20 e GIeh AT b g receives and
reta1n§ Eﬂelv@&elfiﬁ% ui NSre fsﬂ:%ji fl(%.'ﬂﬁ e %fcgﬁf@ @45§’d€sﬁ%ﬁ@@ §ucthrlﬁat 1f the wireline
friction associated with thé rotation of the rol

14 is I26dedBet@ theshedvetahe@imblni @ ke wdyhaend £wdbbeinid the groove 94 on the
. apered roll er bearings and spherical roller bearings
"ME-Wi 11 generally be used. Specifically, tapered bearings

[006351 av 'F[bglrec‘ﬁ ZR8 i1fsu 3 Mﬁr 1?137&1}9& &%4%1@3%)357 ?13)&33 WREA b§‘§he rollers 26.

Spherical bearings havi sl ze o may
The rmg et inddigned pmcéfthatrleﬁhll @r[gaga]helormta cnacerfidadi |t]nmm131; 26 hia
itioning o he beari ngs that, is shown in Figure,
generd] laégqqx%lsﬁrfia%@:aérng thp5ag %gfcogrrerlﬁfr an gneiHIriaeg b af will

mate With %Bu%& shﬂ@ée §8t ﬁqﬁ%f'\&f&f bg uft@sto'r&r&nbo%%é tk QH1§ ’t}a&%/n?c{tmg

arrangenent s of eari ngs 90 may al € use
connection is accomplished by having a portion of the inner surface 96 comprises an

extending tongue that protrudes into a groove 100 in the outer surface 38 of the roller 26. Of
course, other types of mating connections between the inner surface 96 and the outer surface
38 of the roller 26 may also be used.

[0064] A retaining pin or bar 104 may also be added to the sheave assembly 10. The

retaining pin 104 is positioned above the ring 20. The retaining pin 104 may be secured in
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[0062] Referring still to Figure 2, the ring 20 of the

present enbodinents is illustrated in greater detail.
WO2008a840b€ seen in Figure 2, the ring 20 incl uRPEBUS2007/078553

groove 94 that receives and retains the wireline 14.

.. ec fically, oove 94 | esj . ed such tha
Posm?l? C QCP%L?V%I?& ]105 %ugéaeaseﬁwr ?’Hg \Pessﬁ%@é%:ﬂﬁ}tle
securiillg me‘rﬁb%r rehd Rgaidih :fﬁrl Lo inhy &Mt&tta'wp g&%l‘{ Bf & (213 Johs

rfng 20. [0063] Flg% 2a50| [ustrates the wayin
secura/ineld Ichet tivez 20 mgthE@oliless 6pPbconesk, ifytht Ipen 103 ik exrsoved, thémmg 20

ring 20 is d ed_such that it will engage the oute
may bgaﬁl?aa@ed ggmy ef E@ popthabggy qeﬁeS@aefﬁéﬁwémen%Fgo the rolfers 26

d/oPhE i1 ].ﬁ)a%;‘ §9 the ring 20 conprise an inner
an Osur;aac 32%@%( mate with the outer surface 38 of
[0065] he Refdrtieg n@6 to Figusire ceovoditionnl sicwtilisrategpiee why in which the

mat i ng connection is acconplished by having a portion
pivot gilley Rea ¢ngagss thapivatplageOc dightr §é§aawseﬁceﬁaalﬂgew Bngiresimilar to

the cré%astesf‘t% o (/llégl o{)vﬂgxg F?ga?é' ? OMSWE'\QGQ Fl%ultehfdlﬁ{éfsq{'?jﬁ n_ﬂ%u?&? in that

rol cour se, er t

Flgureco mteobmmuofea wRenthhoivd ml&rplswlﬁaaezéaaraﬁmﬂ thdhex 1oUEET6).
urface 38 of the roller 26 may al so be used. [0064] A
[0066il et Aishogn i Higgre bane dolerengy bafwesn the Rivietad kfre%fi lsad the support

rollers 5‘69 %Yfgu@ds ?}%ﬂ%gt}/acﬁ?)ﬁe Ar}ﬁ}rll% &ﬁgé J]x.].{:gélep torlhel' %tle nSOl More

I one ove retail

spec1ﬁtﬁ1/1 henlike ehe eter THO@BOWH BNFiR)redd), @t hiale3ar ﬂbesd{ﬁit lefgngt Qbd/or fit
suc?; as a screw or bolt, which passes through the

into aglat §Pimtherpers Prtes). Rafber Eeaixi 1y ipronneoed/iatiyched e Betpivot

plate g%t lgﬁwg oerétz{rsgn eiesetxh mCI&b%lCogvg rt}tug cgnenf%gttrloe,'n/ l;]e \l)vgentl 9 axle%gfa and the

pivot gleme a “phetihg’ nﬁta%ﬂmerﬁmbletﬂep@dl@mdofftn@ bh@)lléﬁfuh@tﬁcﬁls as a
6 so that any necessary maintenance to the rollers 26

pivot an?@/tbért thehpivelxitlate 20 mayypibet apevtitbe aeld 344 ob@spl\méff@hr 20

ure 3,.a Cro ectional viewillustr
10067 o Rifiy e Rcl A OUE ol Tpe oA el (e Thostratea
As sh&WN &t Fi%'uf%téﬁ tl%osheExl'&déﬁ&n@ I8 Py doRPpPise @qiitd:}{) DA) thid i8\Wtached to
that is simlar to the cross sectional view shown in

the supperimentber %mﬁhﬁe}atchmlgdmaealgem,gagfxépgltﬁmndﬁi gsangagediposition.

The 40 bo s 8Fyigedsh BEbRER reairn 306 bt i eoifeea Sogip. e fareh
preve§t|§ %blv& G&Fate E) @ro%l plcaaengiwoﬁ@&e%e ﬁ%tdf@erblmemmr\%ta However,

| er 26a and the support rollers 26 is found in the
as shoamladfhgmmﬂr dﬁ&latﬁelm won thexdigeng4gedtpositioe. pi vot pl ate

o R R B w5
about 'tl‘ﬂsI 1838 &}tthgg ivoProllBe2 (. VAL nAERE8vE Ohe B@lteg@i of @h@ Qupdrrollers

4a is connected/attached to the pivot plate .
26 ard-&mgned suchsthaMt]hdy ol emgpdeaindént fiéhtowhe tldis SO omtlmqmot@itate 50 (as

between the a 4a ndth |vot
111ustralﬁf1\1,1b ﬁgﬁbos aﬁnﬁgg h%@ rdingly, g f}ﬁ:é)l (gqpiat% g(g lsdflv?tﬁ% about the axle
34a, tﬁ)é[ %k :IAP\';V 1R4idk WA RIASSR W ttheséi&‘& §4hf3%] cHdie eﬁ’d Ythe slots

O may pivot about the a e 34a of the pivot

80, the aklheBéL 2olhcontact the top edge 116 of the slots 80 and will prevent the pivot plate
50 from any further pivoting. Thus, in this manner, the slots 80 provide an automatic “stop”
that prevents the pivot plate 50 from being pivoted “too far.”
[0069]  Further, as shown in Figure 4, when the pivot plate 50 is pivoted about the axle

34a, the ring 20 and the groove 94 become exposed to the user. Such “opening” of the sheave

assembly 10 allows the user to load the wireline 14 into the groove 94 so that the wireline 14
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[0067] Referring nowto Figure 4, a front view of the
sheave assenbly 10 is illustrated. As shown in Figure

wal2o0slat0sheave assenbly 10 rmay conprise a | at cPCT/US2007/078553
that is attached to the support nenber 56. The | atch

10 has an ion.and.a di senga posi ti on.
may thifebq lqperrd qﬁ‘gb%@ﬁ@ ni«&eweht iHype gwé)f Ithet g vergsembly
10 allbv%s {3 vglp&n% n44¢ %Q ré&gﬁ%r I’én%\»edtffb%l Rt ﬁ% .5 \?P{e%rﬁlé tdsR s completed.
pivot plate 50 from pivoting about the axle 34a of th
[0070ﬂ)| v it shoold|be moR@ahathio weeanbodaraers Bhown imFilghugul, ﬁle4p1V<th“reller 26ais

atch 110 is in the di sengaged position, [0068]
one Oi 'ﬁe en%.élcqqOliti?earﬁbgoﬂs@ethat&r%@rf@a@@ave pyremplyel0. e &C%ﬁlguratwn

is one Ji* Ft‘l?egér\é%%l 9'13% rr]egft)eenglpdgfggsllgpﬁl é %}gflé@s@f)mﬁ? gllﬁllé’ &k greatest

accesssmp:b@flhg POmhen shedbvarptatel88iigpieskesuch that they wl |

engage and/or fit into the slots 80 in_the pivot {)I at e
1007150 Famirg | illpstratgs g sheaveiagismbdy 10 m@nzyfter/&h%ﬁwat Pgley0 has been

plvote\ﬁﬂ)ggléi (g g@sﬁpotse? ! ﬁaots 10 gl\:/llm&teﬁiaé/c?liuga?lyé@%{étthé ﬁre%?eﬁél lf'zﬁg)een

loaded@¥ht@$hdSgrobeash tlﬁdw}eivsmatefsotdi@ t5d it Gte@Backlin® tBX biesedpbsition.
will contact the top edge 116 of the slots 80 and w |

At thip peib the lated Id0weRy sl pideed 5o theregafged positipp reholgitheopiv pigplate S0 in

the closlg?i)bmtlont Rs ?hémlp {}ﬁﬁl?ullelrlg Slzéeﬁ}slg tslﬁeglvg ES%XJPQI‘S/' lms 1%616 f&:losed

positi®githgpiPbiMlhe G0’ ptr@@ctﬁ e erélﬁﬁagf}n@ﬂ(l WRile th€$1n§ oW rdtiting and
Figure 4, when the pivot Pl ate 50 is pivoted about the

preve@tﬁ [thee @%fromwéaﬂmﬁgﬂyaetan@ 1BERSS, Grabug. oy pads etc. exyeds e the

use uch "openi ng" of the sheave assenbly 10
erehn'f Ilﬁnﬁe{lﬂ%ﬁc&segr to load the wireline 14 into the

[00729" OPMBoIM 2@ Hehked the, Whrig hs8 @f UfEA¥aenR iRy | OWRE Bt that the
into the borehole. Likewise, this type of openi ng of

sheave hgsemhballbofdBe preidng im@nepn bwntﬂhele\mp &b 2he20p4nayopriggide

mgmfgg%pqdé%{rétégego ed flczﬁgl tgﬁee?f th g]ééz\%b{\é\lgg efﬁgziessqtcﬁasf?%gﬁh currently
desigrRialaekvee ﬁtthﬁhHW’cdnﬁbrFsb QHE Earde whére tHidic YSthte§ Oh h 8fngRER1d. SThis
one of the end (i.e. outboard) rollers that are in the

large whedveusgd ¢@ mWrtllme wielete @ cgblef |Pblweat:n, @ﬁihlsssntg%mwdé failsgor is
nt referred enbod rrents int
otmer g AT ear fUodra e e B SAEESIACRERE (3t EReor g sage
wheelV\'fI@aﬂletr ha Rk VRbacidhaihe skQvk Svh@él"x@i‘ll‘%ﬁ)t bé Q1 rdrhed wo%eﬂly even
| ustrates the sheave assenb O system after
thougb wmlcctllnp batablé@nhiasesde @IDVplavaEdleb’dwkl | Figoificie damlagts@da
osition. res ecificall once.the wireli ha
wirelige BRY PEGHe %8 Pﬁ”&‘? PHEY FES%%“’@‘&CE‘“?W@ ﬂﬂﬁ Vel %{idéﬁ‘?s 6“%39‘1
equlpﬁ’l@nﬂb\bmrﬁﬁ%em(iﬁe bdtldh bhde BbREEM. pPosi tion. At this
point, the latch 110 may be placed in the engaged
[0073pos iHommeIt, thehsbbabetakeenylily 60 hptiag ewltiple rollehe2c 268 et multiple
sition. As shown in Figure 1, onc sheave .
axles 3‘@53&&5?@6%9 this Hrﬁﬁfﬂwe IR PHeReE: BisHEid ﬁn“q&llﬂs rﬂf%?xlﬁﬂf ipfrgduces
“redufinPy OhRFHE sﬁé&% \%SEﬁllbhnﬁ) 1AL ok A1Ho19 i Wi &%B%%f&h{%ﬂ%& 26, 26a
is rotating and prevents the User from acci
and/ogeti¢d g 3fa fufletsingakatthiragre sotidyhqraoliss 2€t26a (majﬁg’rmlas 134, 34a)

the wireline 14, the ring 20, etc
that will support the sheave wheel and will prevent the wireline 14 from being damaged or
broken.
[0074]  An alternative embodiment having a pivoting gate mechanism for loading and

unloading the wireline is shown in Figs. 5-7. This embodiment is similar in many respects to

the embodiment discussed above. A description of the common features and advantages will

13-



[0072] It should al so be noted that, during use of the
sheave assenbly 10, the fact that the sheave assenbly

waosf34obe present invention has multiple rol |l BEBEUEBNT/078553
26a may provide significant advantages. Specifically,

one of the kno bI ens CI ated with current
not befgRealik by shihe dftaly ‘Eﬂ'i’ﬂzlj%? WH Y iABRYY S Ehe cplodi fﬂ%ﬁ@f Figs.
1-4. that rotates on a single axle. This |arge wheel is

used to support the wireline or cable. However, if
[0075ﬂ hi Figira§isen peckpechiad Visw(odi sheavetabembily 80iavagedpivoting gate 302

duri ng use there is no |onger any structure fhat
withingfhs seFnecof theepretrak ipeniradn Wikeh the gatejip in 4 doseft pesitigzh, The

sheavé Q&e&%ﬁaﬁg]h &&eaeﬂl (M mA& o éﬁeluﬁgéa%ecf lﬂagt&trﬂﬁtgruﬁr QRA{": ls Yescribed

even t W re ne or cabl e continues to nobve across
abovet I’Iele\mlgemél nSlygntlhde seifotangpfiiéert, Gueh i fiiledr ighes, M@ ympoeel the
he wireline my even break causing the wireline and

Strengﬁheldafittréahad Tbaung) Aghts suBptedrhyet Pltnasﬂlfmf pbere gRP srchthquing an
axel 369 Iﬁﬁl |b5’g‘q?°ﬂ}j V‘%l\r()gern Ig%égﬁgﬁgf n%? {EPJSX% XlPove %1 outer

surfacaéatﬁe&ﬂﬂéhs 866 hityDepieb |aﬁ<ﬂrboﬂffguﬁéﬂ8te e Wﬁthlaiid @ﬁl@oﬂf an inner
mul tiple rollers/axles introduces "redundancy” into
Surfac?h”@@ﬁ@&\)‘@ga@é’fenbl y 10. Accor dingly, if one or rmr e of

[0076Lheﬂl 2)64 gl%wx? qllalfl {! %/'P * er%lf' 6t§4%8%§? sho nnlgigs. 2 and

are sther® Yol9 ers

3. To&?éhﬁﬁlaiﬁéaln Brbppr dpading \whdl hliGinkp@of tHeltgSoaay plulf‘d’lﬁfibf jpadid 314 are
w Il prevent the wireline 14 from bei ng danaged or

securdsh e jeninneIoOTEAFes A tae ﬁfetrtrpé%tﬁ: 30 e memslaamﬁgslat are preferably
fabrlcgtegoﬂ r\]ngr%%tog é:rpai su masf r%g:%d (g;radlql% Ie g?ﬁ)y 0 Im% aﬂlglffterent than

wrelirneis s Sodien

the m&bHalhaRgd { torraﬂmzaye fhe mg@ba For &enaredpdae Bl 4 g Fattated of
above. A description of the common features and

ultra highy melesglas wisight plostidele @p@alt lefdp kepribe ohg Bhe pﬁ@@éy pesitioned

bed b nmh
withing 85 oG SupReRSE VSRR Y6 Bl fEoefa o Bl of Pl g rear
plate 3 eSHbYs316 nﬁ@ﬁeﬁﬁbﬁ’ca@d\/@th@@n&afh@teﬁﬁl&s%é Pddd 3UBen one
scope of the present invention in which the gate is in

embodimegt, trrediroysis g ﬁabncatathef alediaod alasyeyrhl SF hc ﬂlu‘pu@e%l Gaare secured

near t%espog é)g % m%v%aag%% ly %ﬁ(@ ?ﬁ%gr%%k%ﬁeﬁvﬁ 1dnaI¢'H1nctlon of

helpine&b RE Gﬁb@\geﬁ'né RIperly UGS Wikthe thedidS304. tourt ¥&ion of th
= gﬁe s‘%;engtrh 1ang é’ﬁfr%g |(t)y Tlhe ri ng@§04 |srsﬂl?p%ﬁ§rtlggo ©

sheavbyssamplmﬁ(&)l, theye mfy b@momestssﬂ@reﬁlc hwikeding iggesasiacioeald c@0gome out

t | a 0 d
o SBRE 0 e8P 30, S 4 e
down@gﬁl (BRYrdABe fihg 804 ANENEANhE GUERSE e MR tv&hth"i’tpf-ing/ 304. This

support an inner surface 313 of the ring 304
featur§freshoivmepe0a Fshdwn in Figs. 5-7, is narrower than the

[0077‘!; %eli?lgglgg&m glec‘glﬁgl % t}le@%ﬂl@teo}lz:%%g Ei bliml apgeper %El A clevis 322
is conREHER B1¥cKOT20RBES 13 kA s@pfort the sheave assembly 300 during use. One or
more locking pins 324, shown in Fig. 7, engage holes 325 in the pivoting gate 302 to lock the
gate 302 into the “closed” position, shown in Fig. 5. One or more springs 326 bias the
locking pins 324 in position to engage the gate 302. The locking pins 324 are coupled to a
ball knob 328 which allows the user to control movement of the locking pins 324, whether to
engage and lock the gate 302 or to disengage and unlock the gate 302. The ball knob 328
follows an “L” shaped channel 330 in block 320. Fig. 6 shows the ball knob 328 positioned
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secured to the inner surfaces of the front plate 310

and rear plate 312. Pads 314 are preferably fabricated
W@R00BOMODGE | ction material, such as netal or a PUF/EKI087/078553

plastic material different than the material used to

bricate th i.ng 304. For npl e, ds 31
50 thabﬁwflaﬁﬁll?gc@%%%ﬁw%}aa%awr Oﬁbﬁﬁséatﬁép%é gjﬁ WEF‘hé}%n% the gate
302 is Vg?vcgtk‘(ﬁ hbehwhial i afSSR Wilk8ink itd Be RAePEARBSAdd PRSI tthb QRede
hin the sheave assenbly 300, shrouds 316 may be

assembbci0e Fig. thioevsfgn@rdi02ph ab Eoi@h0 pasidom.ear pl ate 312

Shrouds 316 may be fabricated of the sane materija
[0078] 1, Quickgelsase Plvsn 3 ¥nzasptaifiehplate HE agd rr%ﬁwéat%\?le? to help retain

o wEANE A5 RN RIRPL R L U T IO SEQUE o SS08 ot
Kmnn&ﬁmﬁddsuﬂ&ﬁt@EWMekmﬁﬁ@aﬂdmhkmdﬁ@(ﬁﬂﬂﬂ@ﬁﬂnwof hel pi ng

to keep the wireline proper]| p05|t|oned within the
[0079} i n§igyeom7 isBusPHigsespeta ime@w edvgasignebly ef Bigse fpwing o,

plvotlégggtg elib¥d en@ﬁ?ﬁ%%f {Né%[rﬁct{lg dﬂﬁﬁsr%%d}] g§%v%%?§ slqi)éxﬁlqh F@£d7 In

cone ou roove w
additishmeadSn@ifal fraueedie WA, Bhiy piactng3dade 30D Sikots Sbaurgliesd 336

~ downward toward the ring 304 to funnel the wreline
whichyip sesurgdevigh ByPenyi3BRi M VahgT %hsepmﬁref§ theepivefing gage 3Polipm the

front ﬁgt%t?)lbné[tﬁ glérfﬂds il%oarz % t&hg %1%% bl%?iﬁ%%ng gear %13&{,‘5122 with

ear fener Cl evi
smfwgs4zonnected to block 320 to hoId and support the

sheave assenbly 300 during use. One or nore | ocking
[0080b| né\s3hawn srhEth the F?ﬂg 30§ Is sepgrag en pesitean \3215 aadﬂ Htlﬁé44 The

bearm%I VOt 'b2§ f(%gfé? 3660 1|1|1810 iés sh(rilfgs %ft:rg ?&%1%& P%cer 348. A

bean@ﬂﬁhdigﬁe%@ 1bﬂﬁ§o§33 Betwek iHkidy §ﬂ)§c§2§46 PndPQsiter ispatef 8. A
engage the gate 302. The | ocking pins 324 are coupl ed

bearinguger yade] 35Rns poB2Bedid ergage wbsaringinpserace 35¢ ohherigller bearing

venment I ockin |ns 24 whet her to engage
a“emﬁﬁHmP%g?hgﬂﬁmaiygiﬁg%“g; "sengage and unl ock t he
[0081pat %n@@t%rnaﬁb@ e@%c’lln{éﬁ%v%?éa ﬁldel@‘%at@ﬁlec}Lams?@ ?cﬁ*qgadlng and
channel 330 in block 320 ows the ball knob

unloa®pg tiposirelinerie dyovit indtig. el 1. oTikss ergb@diment32 4ingflas @ngagerespects

o 0 S S el S e
will nl)pl?edi%ﬁea%d %nﬂ@&qge ﬁét@ﬂ@ @é@@nl%@l%‘i’(ﬁv Ay %B?B)C‘)O? g%q?grfgg%g

shows gate 302 in an "open" position
enbo@ake&&bownmsFB£21éngage the front plate 310 and rear

late 312.to help.retain MArelln eH
[00825 haua%éaf wqrmeﬁtlweww.qﬁ @ e o gpuf@ Véwgeaaglgowaqglaw
402 wiBn @k §cc§id3%’f kne O;%r@s'@ﬁi’ﬁ@elﬁ% ih %ﬁ@ﬂ {he gn’;o@mgh B0 RYclosed”

and unl i ng he wreline. re 71s a
positia. Oflse sheatd spahblyiiindel ashngaied miselﬁalhyomfateﬂlpgastﬁ material, such

show ng the pi.voting ga enbo i ment . he
a5 desgRpeiAty o T GG 40L Gl R ir BB Fiog s bl gass. to

90l Qo n WA AL BHAY. N IR IE R BORROMBhurdifiF of b 406,
1mprop|9v(§:tsl ng gate %6@ @; Vot 's gbout pl'vot e(g X@m Cc §|Os carings
408. Thrcbdaeidgwil@darp Iatmxthed td thePBvotibg\wiad 202, 340 tindpariag L8t die

pi voting gate 302 fromthe
attached to a rear plate 410. A plurality of bearing supports 412, 414 are used to support the
bearings 408, 406 to their respective plate. In contrast to the embodiments described above
which use a plurality of rollers to support the ring, the embodiment shown in Figs. 8-14 uses a
plurality of bearings to support the ring. The bearings 406, 408 may be sized and configured

to mate with and support an inner surface of the ring 404.
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front plate 310. The shrouds 316 are attached to the
front plate 310 and rear plate 312 with screws 342.

WO 0®8034086 shown in Fig. 7, the axle 308 is seRCF/ERMNTIO78553
position with axle nuts 344. The bearing assenbly for

he roller 306 incl spacers 346 .and center
(0083} paddf riagg0 of AR %nﬁﬁéﬂs haaaves g the Hv%g%éléwn in Figs. 2 and
. T £ R AR O SO 49,
416 rria@dbelserglred)m&he reacpla@500 wiktea slobl@fasteeard 189 Tasstentate/is shown
be lLubricated via a grease fitting 354. [0081] An
best i et had highd é%a@w@mm@awa 3 Jow gt gatgglesuch as metal or a

[ r
durabmﬁg%m%@ Iﬁﬂ%__rﬁa@ dlfkegé}% {l'fk&rcﬁé‘ nigg | rdrg% {atb?lgatgﬂﬁn@l{l%%?ﬁ?éih SFor
examplaytiie slaspe Gl@mtagb bt fibrented df nienthigh siolessladwaighvplasti. In one
description of the comon features and advantaqes Wi

embogigienp dhg dyseut is dabrisated of pnedigedpdymminpa). dhschi B 1pds @ﬁﬁured near
the to gth%QB%aérﬁiags&hﬁ)m E(% KR 's&gwqﬂ%oq'lhg@ﬁ]}oﬁd i@@ g@?’éﬂhg h@(ﬁtlonal

e 8 1S a perspective vie

functias s£hdping 46 Redpatié W@eﬁn@bl\/@bleﬁg‘opﬁrm @s#iddedvirithinnthé iag 404.
scope of the present invention in which the pivoting
During|ogeratiamof the Sﬁwva assemeLedf0, 5@5«1 RYp he MpREngyghsyethe wireline or

cable g?e;s:?;%k%nh QQA dhseS oﬂ of tlﬂ:g%r desc s 1§ erglf 4@4' %r If.ﬁ@{lg Igf}]% has a

materi a abo ve.

surfacé QvhictRig ahglel lddﬁfnﬁvﬁtdl’tf)%ﬁl thg rihz 0L Esfungelahe asrefihdi@fo the groove
glass, to inprove the strength and durability. The
Wﬂhﬂrﬂﬁgﬁkb4 is supported by a plurality of bearings 406,

[0084£I a tAel;ligglE r I A e(f' %Gthg & 8 Ef:%glla)evgltﬁ zg P{ Igeps aﬁ\ﬁgghﬂg A clevis

earil ng are a rear

422 istdoah&ct<Hlo. bldkkpiz@rta hbldyan@fsupgst the gh&avB Y10 didikd use. One
are used to support the bearings 408, 406 to their

or morfe@plél@g pue 4gHhathewn|in FexodPr glgtaget olesr Seintlepivermsplate 402,

above whi ‘ urﬁllt of
showit i3k % 1B P 08 TR R el Mg E Tk Oneor
more biﬁﬁfgs 326 blik Ad Toykifé pheanh Mﬁos‘itﬂnﬁt@ﬁ:ﬁ@ﬁ%&: th@ﬁlvbtlﬁ‘gplaﬂéhﬁn The
bearings 406, 408 nmay be sized and configured to mate

lockingi rtifs 4d4icare pmﬁ@alply saupledhtera kall kr@bét%fwhlﬁealiqwﬁgthe user to control

.Th 4 -14, | .
mOVeWS‘Ptr‘gé&ﬁf‘r "bﬁ% %Ht? 43%] WE“E%@ \r%@%ﬁ'%g aﬂd l%?s‘:&ége é‘a%?n‘iéﬁé’f tqgisengage
and uRIBEIPHE QAR 40ne Thi a1l 484 PIPRAY kl1dRPSi 1 0fkaFedNiHaRhdl 4BD&n block

sheave ‘assenbly 400, a shroud 416 nay be secured to

420. Fige9 skeaws the bl kadlp42s pdvitionstiso that fhadodneg piad 824 disergage and

at h b ig. 10, Shroyd 416
nlock fiugabd 3F SHWD e Lo ninupi Dy anoud Bupserd o
auowgrw@elﬂhert@taé ﬁaaﬂécﬁ@ﬂmﬁodai% %hﬁdhe‘éhéafvs%@s@hlblm €. 9. 12, and 13

material used to fabricate the ring 404. For exanpie,
showphme@hkmu@fﬁnﬁfhnyume fabricated of ultra high

I cular Wei astic., In one enbodjment, the
(0085}, EeK glef I afheors troten P%%%ﬁ?%mﬁ] redfRJaiS @ fryhelp
retainémﬂfiﬁﬁi@hﬁee&@aﬁg p?(fﬁ%glygﬁ?itlbﬁéﬂ Pthih e ﬁ ﬂéle%l@@pms

screw 418. hroud 416 serves t e add t1onal
432 are easily removed and installed to allow loading and unloading of the wireline or cable.
[0086]  Figure 10 is a cross-sectional view of sheave assembly of Fig. 8 showing the
locking feature of the pivoting plate embodiment. Many of the structures discussed above are
shown in Fig. 10. In addition, some internal features are shown. Each bearing 406, 408 is

maintained in proper spacing and alignment by a respective side spacer 446 and center spacer

448.
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function of helping to keep the wireline or cable
properly positioned within the ring 404. During
wop@sasd0ohn of the sheave assenbly 400, there nRBgI/B82007/078553
nonents where the wireline or cable goes slack and can
t of the groove within rj 40 The shroud 41
(0087} g As SEOWP it BIZnh{. e t)%aﬂaﬁ@f@g 498 R et Qla ohemenaxle f,
bearirfh406 Lo HdBREk ¢oRld 162 i) thol D BuLSARYE ahbt i WilH ik
earm%m. F%OSE']% Aog{ég)cw %20 IS se%:uroed tlo t he ra}ei\% rF : arings
408 cdi@cted tditha batloplatef At didy is Hadsible Becisvorse pﬂaﬂQofltﬁvot bearlngs 450
connected to block 420 to hold . and su(gprt the sheave

share g PRk RTlg 428hanpimgigadb. TenivetngBiaks 1Yy U sivesaxle 452
I
iSO o e ROGRIE HOERALT o SO B0y prover
Spacnigh,&ld atibosedt"byposkpectng sids spmbaws 6i and leceger Sac&ié8or nor e
i ngs 426 bi as the | ocking pins 424 in position to
[0088bng§§e b@wggﬁ%ﬁ(ﬁg Ye @02182 nedip @ geByRlngEprpisulap 4
cont S AEOL SPIRLLAL APT KIGR AR LA -

circle Widtadeckih® pesi 460 & dfsbsedstkantdp@ogitedind of G s@fmicﬁcle The locking
di sengage and unl ock the R%late 402. The ball knob 428

post 4@flys Jestica P tis PiYotingphpie wi Ha%@ Papg Ut 492p T Rockp post nut 462
has a f: tsgﬁ c? 4(?’4‘!1 Wﬁ\%h Zlgj egfagsnléi ﬁ:%ﬂﬁgu e u%ﬁ%t %{&nﬁ%é@ r%h(? ﬁ]otbh%:ar plate

410. Poe eﬁg@g&m&;m bEtv@a-en the ﬁiﬂ@eeﬂﬂl A6t And Ghdodl o 4?6649%/ besviRla\Got&dil
downward to allow a wireline to be | oaded or unl oaded
engagemenh & Heslatiraggemens onpther gigolar pngggemont. hhis engagensens akly
adequgé 1& egfgtgz%nd npgl}/igtlngt Iﬁgt%glio\% g‘oﬁ? %I}é:l rgipr a&lzgte gg@ n allg?épf(ﬁ:rgsggcghegli?f
ahgnrﬂét@ wihen e hesiet Rbdinbilh aoa\tsrlﬁlulseez or whaRh &viflliapef Eable is added to
positioned within the ring 404. The gui ck rel ease pins

the ring34a rAe tbeeamwtlmeﬁbvéwwfwngmem wdl alpvatheaw ativgdilaig 402 to

pivor T % A28 oGhe g At S0 bl PR @0 EnsadRSiy b PB0Sn

mannér semil& 5 Ve RigbdiMent REived abeat ireg0f -4 he pivoting
pl ate enbodi ment. Many of the structures discussed

[0089%boVepractices iassrn usar disgngagdd. the lockiogi pumso4i4 fsmmbolentt2d imathe
Eac

pivotifE BhHL S Ao RA0 Ine FRERIEEE b <47 e ARG platp 402 may be

plvotcrd%ﬁﬁ% tthﬁe %ag ﬁla?@%boﬂéﬁv%l&m €r'hi$ PA®EAg action is shown in
8.[0087] shown in Fig. 10, the bearings 406, 408

Figs. blbambB wtthwte ragdoto hlogk ke, vidhof deachangfspmm@rth‘ebetaemgs

i v.ot late 402, ma ve out of axi al nnen
406, 438, g el sboudeS abRaneviir T L daipdhelasomoved
show t'ﬂé' relaliSe PRSP OBEAMEE 10N Q0B Hen Ple (HeXRL aspé?%lk 9P an “open”
450 share a pivot axle 452, shown in Fig. 11

pomﬁ@lvotlng pl ate 402 pivots about pivot axle 452 mhlch
' red with pivot v.ot rlngs

S x| e The pj
1009045 0 Firtherrgy AR g stlgfélrtﬂ% Blaetlﬁsgplgt?af G ip aw REEADBY the
pivot &1k a5p&fil h}{§ 484 g@coﬁ%@%%os@éﬁ) AR GERLER “GRafe” of 8fd-sheave

assembly 400 allows the user to load the wireline or cable into the ring 404. Likewise, this
type of opening of the sheave assembly 400 allows the wireline or cable to be readily
removed from the ring 404 when the task is completed.

[0091] It should also be noted that, during use of the sheave assembly 400, the fact that the
sheave assembly 400 of the present invention has multiple bearings 406, 408, 450 may
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[0088] The bearings 406, 408, 450 are positioned in a
generally sem -circular configuration on plates 402,

WA 1@8/034086 pi vot axl e 452 is disposed at one enRCDUS100B078553
sem circle, and a | ocking post 460 i s di sposed at an

te end of the sem-cir The | oc ost 460
proviqec gy %Eﬁné adyagtaeie Hgﬁhefﬁtlg Hg " ﬁqﬁaﬁéﬂw W“F%ﬁg wFﬁ&P delatiofo
fmhnggﬁalIﬁ@bggﬁggng post nut 462 has a first end 464

is sized and configured to engage a sl ot 466
[00921 or fTad forngdihg diseasioplaat €igditd haél’ehbcmg&g@mmrhmﬁmhnh utilize

the first end 464 and the sl ot 466 may be via
rollergep hepLngs t@rﬂjﬂfféh@ REINg4 Itts shin bp @‘éﬂj)@r?é Ithe 1n6qntlgp ke feplace the
roller§6meaﬁﬁ%ﬁ\gﬂlg?§{§??(trll éhogﬁesfenqglg gg&{ﬁggtsﬁé\ﬁ %%dad?glg%gtﬁgqg %@port the
inner kurf4oe opete ripaciihe g‘ln@mﬂezazlelcgmbemmpl\ﬂﬁﬁd by leEmsiueiay ehe bearlngs or

assenbly 400 is in use-j. awireline or ca
rollers &Ll ACQ0BTPEREINg PHgS wsuroling bftahl@g %ﬁ‘?’élbll%elv[ofq(?lV%r ffypvwght of
the I‘lf%lf %1%{1‘&%‘;}%%“2{%1 #1%%%%' ré(%l’xﬁ%l 29 e félYI%‘ﬁhg %fgjgﬁ&%‘ da%((?% éLI(Pd bearing

assemblit€r A giiitadle dlreedsiheaveprapaeditby Ao, frictio@ miagniak rsuch as polished
simlar to the enbodi nent descri bed above in Fig

aluminury or pERTT stel. piibmaebe brber patpderithiz anbiicyes Cpiing. such as
Teﬂoél ggﬁéa%g) aﬁgoe%%ﬁfl{]edqm}{k% ﬁé gesag Bla}ég %n g g%%h%l{]]sgrnﬁgrat% She
embo@imeatsi igupledtabo &) 2T Hmylobﬁasﬂal M@fl&dhﬁtﬁb abmpErrIeﬁtatht@ th€profile of

plate 410 about pivot axle 452. This pivoting action
GW1HW§S§ﬁ@%hﬁﬁh3F$@s 12 and 13 without ring 404 to bl ock
R T R R R A R
parts dsR&cifby Gﬁitlhﬂﬂe RllgEsepro @ aRVLEghific S AihtBRant€ hdd Edk@advantage for the

osition of the bearings 4%6 408 when the sheave
ring shesgeniyloyedver,ithe fipnt apg eenr pbﬂé@u neednot '{m@@]d Fsd apart; whish
Ri votin

enabl 5 G s G g FRR i Tk CORaR T HefbBergmuces e
weighe¥P@e efhglsBedvB@sdenfdly. Such “opening” of the sheave

assenbly 400 alloms ‘the user to load the wireline or
[0094¢ ab ltewillitteppresiatddriyy thosk, of lordivmiy skill inthesart shpeth@frmg sheave

assenBR it g eEis AL TS R RO P LSAIoRs oo 04 R well
1ndusttr1|3§ Hu@ﬁﬁy ib8 uSQNR| BB Fields QAR 1alde ﬁh%&@ @lsg»\% \pﬁeeﬁoi@ Qequlred

, dufing use of the sheave assenbly 400, the f
suduﬁhmtthgnghéawwmdssenbky 400 of the present |nvent|on

as | t e beari ngs 406 0 ma vi de
1009 e piesi Sughodne gade ePhefga atifweﬁla&ﬂ%%whout departing
from i@é SAMESE RBRVS, drdbtie b deh@ ch@ab@lildis Qs Bfoa@RYdeQRbed herein and

bearing. [0092] The foregoing discussion and figures
claim¢rbivazeihaftars ke dnsceitrbd dmhedltrﬁtnt&mr&:tm hfbtqolnsuzlered @ hlerespats only as

beari ngs to support the rin I S t he .scope

illustrgve, AT ROVEHETOR: (5 EpIedt e s b STy the
appen\g%&n Iaiglas? gef e?ghag{}%ﬁt @?ﬁt@%geﬂlé/ dé!gahﬁthoﬂ. SAk 'cﬁzﬁ%e?ﬁl% come within the
meaning and range of equivalency of the claims are to be embraced within their scope.
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i nner surface of the ring. The ring sheave can be
sinplified by elimnating the bearings or rollers and
w0 b@Bso3@econpanyi ng axl es and roller bearing PCT/US2007/078553
assenbl i es. Moreover, the weight of the ring sheave
be significantly reduced by elimnating the
CLA]:%%{Iers axl es, and bearing assenblies. A suitable
cqrvedp§gggwgéwaﬁﬁ>@Bgﬁngﬁgn1a low friction material,
such as polished a um or stainless steel, which
mayinigenddgrof héniceedpedtiovithdiriag baing f;llp'pott'BdJ hy e eeyponigassembly
. such as Teflon. The shoe may be att? %d to the front
having  qURROE, SUBAEE: é@er%n therfigieriar 2B el s1ace haviae assseionel

.- di i
o USSR THE S PARGE BESHELT, DTSy oo
onanbh&rmkﬁgeﬂkﬁﬂﬁS&uﬂn addition to the wei ght advantages

nment i oned above, i mnating the noving parts

addB@earigh siRPRIts H@ 18PPIE aeelalalcmnéé&hl%h %ﬂr@msrs? BiyRting means for
opemtﬁ%ﬁtﬂf ﬁgﬁﬂt«f&h %H?av% %g'stenﬁ)g)y@)gﬁeﬂgﬁ I&Qﬁ sgt ;91% i 155911 Wireline or

reover ront an I'at es” need not “be space

cable.as far apart, which enables the sheave assenbly to be

assenbled in a nore conpact formand further reduces

the weight of the ring sheave assenbly. [0094] It will

bg app [ ry

CRat { B P ge Shenb D EEa e SRR wRt b Budplf Aihpery
conqﬂﬂemaqadah@wﬁuﬁmxmnrellne appllcatlons in the oil and

gas well industries, but may be used in other fields

where large and heavy sheave wheels are required, such

as the | ine;c I 0

oesentTt At s bhltESkirla GRARY, Kol Shppisssembly
com@ﬁgﬁmgﬂmmﬁhqmbegﬁggrt|ng fromits structures, nethods,

or other essential characteristics as broadly

descri bed herein and clained herei nafter. The

?g:ggg?‘gg 8}2 rgl‘gg gsssgzﬁﬂfy ac or gSto c?almgns hdreeings su %:rév aessembly
Com@ﬁhga&gggﬁsﬁéethe |nvent|on is, therefore, |nd|cated by

t he appended clalns rather than by the foregoing

descri ption. changes that conme within the neaning

and range of e ency of the.clai are to b .

eftbr acdd WEHT %SSFW@M%%%%BI& Ry ek g slipad shoe s
fabr1c§‘t%§%ffpd)li/sh6@ffﬁ[d15| ng: a ring nmade of [ubricated
plastic, the ring being supported by a support

assenbly having a support surface, wherein the ring
has an inner surface having a cross-sectional profile
that is conplenentary to the support surface, and
wherein the ring conprises a groove on an outer
surface thereof; and a frame which supports the
support assenbly and which conprises pivoting neans
for opening and closing the sheave assenbly to permt
| oadi ng and unl oading of a wireline or
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cable. 2. The sheave assenbly according to claiml1,
wherein the support assenbly conprises a plurality of
WO 200803996 3. The sheave assenbly accordi ng to BCEHUS007/078553
wherein the support assenbly conprises a plurality of
beari ngs. The sh ave assenbly according tq claiml,
erei %lﬁer‘sfliBf‘ﬁB‘?W APEFIOY veeﬁapwrg]é%e SOTRHYBY shoe.
@§H§Q§§M§éassenbly according to claim3, wherein
rved shoe is fabricated of polished netal.6. A
sh@aMEphmﬂmﬂMgmtkw operation with a mnrellne

conprising: a suppor ructure; a_pivot pI e havi ng
adGlegtt twgfol} eésaannf%é oot B! EBlen PR 16 o1 S GRTEse:

gg &Mf{ dthe rollers conprise: an outer surface;
an axl e about which the outer surface rotates and
V\,hn ahle dedutnddclathemxies saffacdeadates and fwdh[chtdeﬁnes)ziﬂ ze<r1$of rotation for
ein at |east one of the rollers is a sup
the rotleqSt whereinipg leagfynsof thegellgs ichimpgiireldrrsthe ﬁURH%t rotltteconflgured
such tﬁ%tl tfte Q)Ele BE ﬁless ttol gloflm%’lsec‘trflllg@élth!ltl e?@&%@ﬁ?e ﬁtl a&nd whereln one of
engages t erein one e rollers
the ropm (ixt a pebt mﬂler tl’(teplpd)t\'fOIleIfd@hfigllired eudhi thaurteelage ohtttelpatot roller
the axle of the pivot roller functions as_a pivot such
functipppgs & pigotsugh @aﬁﬁry B 812y Rt abaus éheaylieoighe phet fllgstand
rQl . -' Cy
Ry LT chBH oIRAE B b BEhE BBl B7 by Witace of he
Hﬂbﬁf&ﬂkﬁﬂ@ﬂwwh@kﬁhﬂmkaﬁ ring conprises: a groove for
retaining the wireline; an inner surface for mating
WAEFPOVR&OIogtaErng thervwieadingt the rol lers. 7. The sheave
a?u? %{H%t élurpace ?(Lr%%ﬂt% \W']l? {hgloﬂtetr I'slgrffcle %tf ?hef rldp&lg er
nprises avi ng ositron and a
dlsengaged position, the Iatch deS|gned such that when
the latch is engaged, the |latch prevents the plate
f fom p iThe shaage apembIn qfetlaalsm Gwheremnrbe plateofiurthey) qogtprises a latch
havtn% ﬁr? er\t?g%%&/ gos Sdc’negltgifzy dlgenlg posglon t%F zzét% Eie%ggnlre:d_]g chhtﬁg’tg\ghen the
latch ikRagsbeavel %etaéms ok cdt@frth%n&cttﬁtgmebumwﬂb 9 €12 Avot roller.
securing pin that is attached to the second plate, the
securing pin being deS|gned to ensure engagenent
bgt Weeg‘hgghetaﬁeg ngslrjgtgg{{t% a(HnI Qrglnrthg ﬂnga ﬂas a Ql%axgeuélarrneter of at

I fac
least of at least 16 inches.

9. The sheave assembly of claim 8 further comprising a securing pin that is
attached to the second plate, the securing pin being designed to ensure engagement between

the inner surface of the ring and the outer surface of the support roller.

10. The sheave assembly of claim 6 further comprising:

one or more additional support rollers; and

one or more additional slots that correspond to the additional support rollers, wherein
each of the additional support rollers comprise an axle having a first end that engages one of

the additional slots.
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10. The sheave assenbly of claim6 further conprising:
one or nore additional support rollers; and one or

WOrRr08/03ue t i onal sl ots that correspond to the PCT/US2007/078553
additi onal support rollers, wherein each of the

iti | su ort rollers ri.s x| e havi a
Fifst ieprie @&g@@% o IERe Daala Penspenerpbarupte
shapeA sheave assenbly as in claim6 wherein the slot has a
general ly arcuate shape. 12. A sheave assenbly as in

claim®6 vvhereln the axle of the support roIIer wi ||

engage into the slot in the plate.
aégenb Ve sty & 61 SRS @ Phered) The%lefqi rﬂ@eherpport roller will

engagg?ﬂmﬁéﬁotﬁﬁ rslngé that operate to facilitate rotation

r ol 14. A sheave assenbly as in claimé6
wherein the slot in the platels not V|S|blefroman
exterlor surface of the plate. A sheave assenb

addin & deaverspnklyar “b‘éﬁlﬁr b &hﬁelrarq%l%cf@%?rcfoa@eé%?aylngs that
operattehgtfaolﬂ tgﬂé?&%ﬁoﬁ QFt(lj;H‘T@ﬁersc‘ hands, clothing, or body

rom rawn i nto the sheave assenbly.

14. A sheave assembly as in claim 6 wherein the slot in the plate is not visible

from an exterior surface of the plate.

15. A sheave assembly as in claim 6 further comprising a handguard assembly that

prevents the user’s hands, clothing, or body parts from being drawn into the sheave assembly.
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