RI NG SHEAVE CROSS- REFERENCE TO RELATED APPLI CATI ONS
[0001] This application clains the benefit of United
St ates Provisional Application No. 60/825,650, filed
Sept enber 14, 2006, which application is incorporated
herein by reference. BACKGROUND OF THE | NVENTI ON
[ 0002] A sheave, or grooved wheel, is used in nmany
app:ications whi ch require support of running cabl es
or lines. Sheaves are in connection wth
wel I's, such as gas meﬂiﬁgggﬁgﬁ%gsﬁg, and water wells.
Sheaves are al so used in cable stringing operations.
Wil e nuch of the follow ng discussion will refer to
CROSSREBERENOE TR REMATED ABBEICATIONS Wi | | be appreci at ed

that the invention disclgsed herein may be used in a
[0001], a1 Thisyppitcatignslpisa the henefihek United Siptepkioyisional Application No.

s 005453 04 RBHS B i

in the ground and then cenenting or otherw se securing
ollow, tubular casing within the hole. The well

a_h
BACK{aRgUND pﬁJ%MW@Nt he casi ng exposed above the
ro r : Al i iBeNGRk

10002 PR cri el AP js oo @ by ppia PARHICh Rl support of
runningelables prif4] Sheaves dre eomonlyyseibmi coguiection mith wedls, sugls as gas wells,

) pes of toqli down the casing. Such tooli .
oit wefif, Gl et e oreayrte ot wsed gk pbls oBgme OReriths” fsgruch of
the foldRRRE lsBisSion INA &SRB arddas _eﬁqmﬁﬁ?,t ih®ill B fpkRiate that the

] the casing. To facilitate lowering of the tooling
inventigintdigctosed bereingnayche usedinr aevaristy ofaipplicationsithet uap sldavese

mu e ahle to wi.thstand the highl rrosive e
10003 o el ek S8 s Rl b Rt b aoting a decp
narrove RI¥ @fhk @Find @A® thef derférting®k bthervrivé §daarinpd Rollow) @ubular casing

wireline nmust be suffici entll%,/q strong to withstand the

withinttbewole-e Theywelb hesidde the perfiannd thy Gasing gapesRd AbavE dhe Gepd gyriace. A
s | r vV it
pom A ISE oy M 5eLRP7 0 B8 SO
[0004]al Sl isfiﬁﬂ&&d@fﬁesw rtu @arions &ype$ of wolingdpvasthd cadhty. Such tooling
. exanple, sonme toolings require that th ireli )
can inglplectamnei 4, B HIRLQrB R BBV VAR RSP IHLEOFTAEET AR GHLHFAL e Cleaning

the intQ5t'or ftﬁe%iBE.GTB oLkt lowering of the tooling within the casing, a wireline is

used. The wireline must be able to withstand the highly corrosive environment that is commonly

encountered within conventional gas and oil wells. Furthermore, the wireline must be
sufficiently strong to withstand the tensile force placed on the wireline when the tooling is
lowered hundreds and even thousands of feet within the casing. In addition, 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.



[ 0005] Due to the above requirenents, the wireline can
be extrenely expensive, even up to several dollars a
foot. Most wireline is conprised of stainless steel or
ot her non-corrosive netal. Exanples of conventiona
wireline include coaxial cable, E-line which is an
arnor cable with one or nore conductive lines on the
inside, and slick line which is a solid |ine often
waqgng{
100061C {Furle SREfHER, athp bontiru T PLUAEIARH Robtl o he vl dfe
Although the. wistlink @uglatwblg fiekibdd, theevirdine eluat bw@d ynto Iﬂ@aa&hg jnsucha

. th i to th ch .
o B3 S Ko TS b S i) e e i
FurtheRr8thé frtintanR &R i18htcRd8Hh dnhRad 15@&@&%&@ oF tHeftGoling

the wireline nust facilitate smoth an easy | owering

wumndnummag3|ng of the tooling MAthIn the casing. [0007]In
i ne

[0007]]c ; gﬁ,}g%% gvhre é%eb?peré%g)g‘ t%? ﬁe?o% 18 glo?l ?m ra%xélgglﬁ J:a%}/%r%el through a

first ridg@ipAdhesleQbcatddontthe tkilling rigifibof. | Dhik she'Ehct B calvabdie flosr sheave, and
called the floor sheave, and the line %ﬂes upwar d from

the ling goes ypwardedeasmil tapaeeprd shssprsnspended SRims Hpeleqn efneay the center of

the top[ﬁi]“ ﬁ{se ‘éﬂ@ %Extxﬁé a’@%s Igcjggré&a e\g is %«Jgf‘etdg%é !Soh esg%gg Gl él’fchhne descends

ﬁnnlumbﬁeﬂdﬂﬂ masithe borhvlet downwardly into the borehole

08] Both the fl oor sheave and the top she ude
[0008] f%%aﬂv flogr sheayn adhetop SAeAYE iiglude a&?%xf‘eﬂi‘%?f E
groovefOfidd drGuHat é £ SRS edE eecﬁéreofTﬁ?le %f&)@¥ & do?nﬁ F&@& 't(glléﬁﬁ% 5191 retain

recel ve an retain the wreline” The wirefine 1s drawn
the wiralimgu rthetwieeling ésadrawih atoloed t}mwdreebdfehc/bmn shetheeanddhendrawn over

0 t he eel of the_1op.sheav ssembl y. The
the whig] BEtie o TERYaAT I THE PHENGS UL VIR L ERAUEy Kb heels t
preven%@ Wafdlind ﬁ@mvéﬂﬂfﬁb lofané (BBRIS MhdifRe efd bf thd ¢ irehif®issittachlg to the
free end of the wireline is attached to the tooling

toolingwhliiethisitkent lnweretl dowen dato themasingt Sypipal esamplagof bojipfleerisheaves and

f .both fl QL sheave t aves are
top Sheg‘éffsgﬁ) %Vﬁq th\‘?\%hé?l Ié%%?%? OcatF??Hl ﬁ{q ocated in
[0009] Ut &he ﬂr&lﬁ@ﬂhﬁ%@xa&ﬂ%ﬂﬁéﬁbﬁ astatad dhoik §ive. S$RaNRSlly, most sheaves
relates to their size. Specifically, nost sheaves are

are gengeaHy heavyyand diffigulbiecmeneftranspart. A &ymigsl shoayahaying 3 diameter of 20
inches %fé{hg Qﬁ 1 é?sg gﬁé&ﬁg\/&nﬁ t%ngdl @ﬁ%’abg b \glfl gglainré 8§3Wcﬂ£3\velghs
at easte ounds, an ? s‘%eav

about 1@0@6’&1&(&( Sath #eighhefiRs sheaveg hﬁeaﬁbmat wd&ﬁleﬂmhmdﬁust Smt)hthese
ght of the sheaves neans that_ worknen who nust

sheaveg, gﬁ«’rrgﬁ)@ﬁlé@@e whwss 4Q thejrchapksear oter Badepartsjthat precapsgd by spprying
t

i eSSy 1Bt B S B 5c8 504 RN o

mishandleghégeaye dusmgk@anspord. ISIuch)frnsimndimgp)fcbhe shegteanall eaushgerious and

heave durjng traps Such shandl i ng of the
costly Qs i he aheat el EEPE ot AndBSior e s ®Y- o 't he
[0010]Sh %\ﬁ% ard ﬁ&gfent JRur O eV RIAREIS the UG mdyhcliBRAlly get caught or

propert There are frequent “occurrences
momenfarily ktop Iaeltttm@d:ls dgwnrety: casing.déhthgsd tyn@esladmg g;hqdungd 1n the wireline.

. nentari | s.it tra own
This s1 38 e MERReRd riutpr SR TR PRV (e SERFNE dppeaye
assembly. SHoufBfc ERUAE tHeh Ardl, BRI Wikdink @nd sheaPe asféthblgicad BEboth badly
groove on the wheel of the sheave assenbly. Shoul d the

damagedo dPnt ergatib dumpiog of theevivdline pffnd therrlicayiseres] epageswlsiy wireline
can be both badly damaged. On occasion, junping of the
wireline off of the sheave wheel can result in
wireline

2-°



breaki ng, thereby causing the tooling to freely fal

to the bottomof the well. Not only is it extrenely

expensive to repair broken wireline, but there is

extensi ve down tinme and expense in fishing the tooling

fromthe bottomof the well. Furthernore, junping

and/ or breaking of the wireline creates a hazard to

the surroundi ng workers that are lowering the tooling

yefa I To| MVAE ' o

ek A1 B Kol PRl TR Kol b Bl X oprin s
extrembwc@emsevfeetb ecpaedrekenlwisme, l&b terd is catlehzyye ddver temc anchexpense in

. for neM/s e that is i r _and
fshing)B€ foating SOGuB¢ bt RGN Forthmiars dumping i p Sredkieeef the
w1rehﬂerbréd% aabari 96 the sﬁﬂ&ﬁl‘dﬁlgt Wétkeithdt aRI16VW &g e toBhg S

hands, clothing, linbs, Tromcontacting and/or belng
[0011]i nj Awoedhngly,tthee tsabhesd iFthetalidor a ndvetype bta shqaefe@lali gddtdsges one or
or a hea preven
more et He P BT PO R e Al LS RTEUCIORS B g sheave
that is AhteNghdsdasiame uas aRIdn¥port. NEIkEwRE Ghét RS nerd Yddhe a8 F6r BéhRave that
di scl osed by the present embodi ments. BRI EF SUMVARY OF
will preyqmt p NeAEIThREN, Flothing iimbs e eprtagting and/opbeing injised bnthg cable.
ruroc Sy 380 A0 B L el ARG AE vieti rom
“jumpidg’s euddfitlesgrodentheaed] of theahédve Asdembly. IMEhssd atideotitdr advantages
.Sheave assenbly for use with cables and wirelines. It
are disglggeddy the pgsenbemhpdimenisner a wirel i ne down into a
borehole at the drilling site, used in cable stringing
operations or in other applications which require
BRﬂﬁgﬁémmekaydﬁhwHEdB“H@GU@%] The sheave assenbly of the
ent invention. c ri ring with np center axle
10012153, eqpress il iPyeotiaR is AepRneDinASAIS Lk or Sits pbihs abeyienFrisd
hmltatfolﬂ§5ssH§1§teé withlknBwh BRAVYY arkiNBEKR 24alicdV THE Reehih®dntion is a
axl e and bearing assenbly. This ring is designed such
new typhaf shieavermagenrbdy for escawith sahpescand veirehinese| It mey be u@dkﬁb euse/lower a

. .. This ring.weighs. significantly les an .ot her
wirlingidoSpd 33 i e e A0 ke o7 G el e S ot
applicat®hgWhicAfreduive sBéa0¥RembR&D! i es of the present

enbodi ments. The ring will include a groove that
[0013]r ecHie\sbeava agpemblyifike mrh%;enwrwemtm@ompné%sm 1&g With ro center axle and
call [ |
is contwg{r%é Wi r111 ecogxr/éﬁ(‘lélg%%i gh%gg osg é?esdtﬁ?t Lg? E gol% xé})] gléeg{efé Fx@e? with a
center &X1€ atid b&kihf @ssembBaldihgs g ik dédignddRuch ﬂhblat B etste and 5111@011 a
ring. [0014] The ring wll %enerall be supported by _a
wireling o5 Gehle. s ERS wlghsrﬁémé”l&gﬁb' essdbapentbrknguy shagee awempligs and
thus dr%tlc xeed{l&lls \?61 t 4P t&rsthfe%s&ﬁﬁ)ﬁi%QQisﬂle Pfesér{% efBY¥diments. The
I'n rrction stationary suppoft shoe.
ring willGﬁdlﬁ(]ldMgbchDﬂhhta‘eeelms end setaing the seifpfioe br cabke. Niowg spexdiidally, the

of .the rollers ner al C
groove 1s designed such t[lat 1%1\/1 the w1re ne or cak)}/e is ?onBeci onto the sheave assembly, the

wireline or cable will fit into the groove on the ring.
[0014] The ring will generally be supported by a support assembly. The support assembly
may include two or more rollers, two or more bearings, or it may include a low friction stationary

support shoe.



an axle and an outer surface. The axle will define an
axis or rotation for the rollers. The outer surface is
positioned al ong 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. Mre
speghfl cad.ly [ .
001528 b o 48,6 A1 5y 5, U8 AU L Bl comprse

an axlenaridednl aueer gurfacab The akle OB Hyverantmdy drrgiation for ieadllére The outer
support the ripng, each bearing wll be attached tg an )

surfac%ﬁrj)ﬁgpp%qgi ag@géﬂi)pg}pgl_era | ek grel r\é%grs.nggf.: Qper, cfddbs Wﬂers will

mate wif dnd sB dfher Wi ReA M. Ahelrbiferdate 2618 BhrsB) dbiBRed such that
are aligned and wll support  the ring in a manner

the outst sirfage of @ach ofihagbliers will mtate ahoutths seld. Mare specHiwakby dhe rollers
t he .bearings_.do. not need to be pr.ovided i irs,..but

are deq g SR PGS WE NP AaRH BeFounenign g evarsel ot Mok cable

[0016]0€ ahBDBeakinsd £8 sl to sBpoiftRe R, lchéh KARAY RilBBSAHER to and
provi des substantial weight savings because the.

supportesi Hyex plateaXbé beariaggimenbé plesideg ircpaies suehethat twieibeaningg on the

. nd the sheave assenbly i.s thi.nner. [0017 l.Q
adjecef{igey G At A 1T b i B2 Sy Eam ke "Gt roter,
discusfdlabsWte Hekdvet, My Beatih@i ddl RS Seckitt6 BE prodided il pairs(Biitafistédd may be

sufficiently strong and snooth. It may optionally be . :
staggered alang the rlafen Thatise of bearipes welsad pigollers dnths shepxe pispmply provides

substaliiaﬁrue tgaQ/fH | B&au eotﬁg’%dleﬂq gxé’lg 84 ¥ § a%gﬁ%@élﬂnipated, and the
i ncludes neans T or oalngandunloaln%tevmrelne
sheavetissetetldy B.thiférs nmay be acconpl i shed using a pivoting
plate structure, a pivoting gate structu at her

| .€, .0 .
[0017]sj rf fog rictipp stationary FpPOR FhesRay bﬁemﬁwipﬁéslgﬁ&{ummn» stainless
sl SR AL LRI B8 Sk gy LPRI B 00 it o
frictionr cdatieg,such 4s Tdflonot sionlaasoatingi vot rol | er whereas the

remgining.rollers will be designated as .su It o
ootsiy o) ThsrtatSpe apsso b ippunts s B oading TraTBRgBE teoyirgine or
cable. hs rﬁ%n&eé‘c‘é&qpltiéﬁei@}lﬁhg’ letvﬁ{elﬁ’% Blate SuStuRd, Qbﬁfo%iﬁ% %ate structure, or

posi ti‘oned generally on ront surface of e ring
other sghidmstructarsdhds lallows theileadingsind nothading o6 therwitsbing or ¢abla: i ng

and the raollers. An._.addjtional, support .strugctur such
10019122 g ox e B B o VARE Pl bR Helng Ry by o as o
pivot rI@ aMRreas BRFBh¥inM3GoNdrt Wilbbdildsaibiéd B suiPSi GRS, tBoth the support
protect the ring/rollers. [0020] The pivot plate may

rollers gaditheipivearaller arsieprmnested o a poiot pletee Thiscnlate iy ppsiioned ggnerally on

h | o [ r oQV, ' ey t .
e sl L0 B B PP B S b P e
rollers € Agagéitiafdl sappokt struttite) sudheas alsedond plaee) evilibk yddedhe s back of the
slots will be located on the interjor side of the

sheavegssegblyyang will sipyidarky by desigped toapiest the 1mg/wlletsr ooves on

thepyeng e idhl } NERh&S1, kR slot
om0 P e sy MRS Bl et Bk ABY b, s
groovep invihe pploaiplaterthyt abedasipaed such that the axle of the support rollers may engage
and/or fit into the slots. Generally, these slots will be located on the interior side of the pivot
plate. The slots preferably will be grooves on the interior of the pivot plate rather than holes in

the pivot plate; however, slots that are holes in the pivot plate may be used.



[ 0021] The sheave assenbly may al so conprise a latch
that is attached to the pivot plate. The |atch has an
engaged position and a di sengaged position. The latch
i s designed such that when the latch is in the engaged
position, the latch prevents the plate from pivoting
about the axle of the pivot roller. [0022] Once the

| at ch has been di sengaged, the user may pivot the

[0021]pl s'ﬂ ﬂe%s&ﬁ%y ?glgéé(#xﬁ?r%; alli6h ﬂiavfgtattF?Jeh % the ?ﬁrot plate. The

note ove support ers ar
latch hdsaa;n grgagecbpusmoh land atisengaged posétivga g‘éle datch srdefignedisntiothat when
e.slots in_the.pivot ate. Acco Iy, when_ t
the latta} 1§ ('ﬂ ﬂ]ﬁpgga&geﬁi go%iil lt}golatgh Blgvents the [?ﬁ lg)gnéotmg Bmﬂ?he axle of

the pivoHRIMEE. t roller axles will slide mnthln the slots. Wen
the support roller axles reach the end of the slots,
[0022]t heOmaggholatchihes bean daschgagedyithd ussomianpivot the pived platkgrboutfthe axle

e W e R PR LG i e
will edghgéoitﬁﬂ)r F S tHeRPtPInBS piddi Rate! A8cdriglydRted the p%ﬂ?l\iﬁé is

econme exposed to the user. Such "openjing" of the

pivoteds oy thezpivns asleythe Surpas relies axles will glideguichin e sigts. Ve the
supp01jt ¥oll%r gxl'igs 1%50%?%? F]I)M (gt:;{ d sll')lg ethé ' L'rl@f)rt lrbl:fef?\%cl%g will Q&ﬁactt th%ec%pe edge of

eave asse the v

the slotstb ewn Eﬂﬁ'bﬂlt)/ché pioMsiate fﬂoﬁﬂibﬁz&t&lgsm »assenbl y V\/n en
i's co | eted. [0024] After the wireline or

[0023]c abWéelh% phwkpla edaa@ateé@b@lt lgﬁat@eﬂﬁerheurﬁ@ ang fhe %W&tbecome
sl 8 Sy PGS PRt By AT PRI i
into the gﬁ)ptle withindhétihgl ]leew;se \thik t}ﬂieaif epéning d)feihc klmae&'jassembly allows the

. .. pos Once i n ¢l osed ition ivot plate
WIrehrﬁrt%F%eqa ily Franayed @mnrf ¢ SheRYe ATy phgn i ?ﬁ corBplgfern g
[0024] an %ﬂr?ﬂ@\ﬂfr he c&ﬁg B%sr P AE& SgotRl érbfoxg:ﬁ{ﬂg' g r[1)1evot plate may

fingers, |ng, parts, etc. caught oOn
be p1v<w|:d dck iatp thm‘é:lqsedi’qqosemu At @02p¢int, thedatoh ey be ehséd)in the¢ engaged

oti.n Iate e nent WO be |
positiogy ARt S ERRATeioPe Ol BYIOF BRG] BrGioRslhgpivot plate
protectB theOkirdnkRing Wil e BB s RetathS2drdHasveatfsthd MEREMIREHeRA,
unconnect ed to bearlngs | ocated on the opposite plate.
gettingTingersi dlothing, bedy nastsysity gaught prfhgtwitading.ghe Hag.®lcher pl ate

[0025]t 0 e?@(ﬁﬁe tergs?on(r:(ggﬁe 1vdw%gpg% m{bﬂ@lg{eﬁ b 6wo ﬁealillrl]ll o%d af} gne%fand

share a&iashmbmm which €urdcbhsisS pive? ag8lRC The eerﬁaamhg @ednng@ drelifddpendent
pl ates, which do not pivot in relation to the rollers.

and ungqpseetedito beasnga Ipcasd e the gprpsite plate. Jihg pivet platecis pivetedaefative to
T
the othglgglg‘t'g?? Qalq%tsgﬂle “%I?inaﬁngbﬁbelogéﬁg L.nﬂx?&a%‘u’lg X t\gl?%{;le t?g cable.

ose

[0026]uniIn a{eqﬂvc&m@ chievenibadindiit, hatvllepaisecied ikd fromt ahd badkl phates,
the wireline to be | oaded onto and_unl caded fraomthe

which do pef RiYRs A Eslation dprBeyolless. pingisad, AgMgH P&V oLing 8afe it otaty connected
to one Pﬁs ? eag aﬁ\?ﬁ gfr&geé‘vﬁle%%é%%ﬁhaﬂ!&z 'I(Lc'ké(!l {a ‘kb?@s%& n&%mon, but may

be unlocked and pivoted mto an “open” position to allow the wireline to be loaded onto and

unloaded from the ring sheave assembly. A pivoting gate embodiment may be used with a

sheave assembly utilizing bearings instead of rollers.



BRI EF DESCRI PTI ON OF THE SEVERAL VI EWs OF THE DRAW NGS
[0027] I n order that the manner in which the
above-recited and other features and advantages of the
invention are obtained will be readily understood, a
nore particular description of the invention briefly
descri bed above wll be rendered by reference to

speci fic enbodi ments thereof which are illustrated in

i : [ f e
s PESRAMERCLA Y Aover D SAESI 0 i gt e
[0027]i NViatded thatithd nidm@erriatwhidhethe blsove-reditell and othsr fietusd ahdadantages

limting of its scope, the invention wil| be describ

of the Eventiorgrestiaacduvihbergetity ‘B‘Hﬁ‘lsm%véc‘i“?’ieaaft}?“g‘ﬁ desepagn Stthe
inventipl SUIaL AR HEBO0E il RESOUPRMIAChHOCTRE chibalitichl thereof
which haillaggratedpn thetappendpd dtasvingst hinderstanding tp thefe drawings depict only

. _present inventjon;.[0029]Figyre.2 is a cross-sectijonal ..
typicalgnent 1R GBS on SRR AT HErEg 1 B SR 1 R S of i
scope, HEnPEHGRA Y BE dQLriPOFanAfexblAfed WRIAQMHtLRAI sBEE{idMytaRd etail

conpl ementary groove of the sheave ring; 10030]Fi gure

througB thesuse of the secogmpanyiog dawingsvin sfiichhe sheave assenbly of
ooz e S 018 RO R P oo
of the SreQAY fivaftfoANDl y in an open position that allows a

[0029]WI rFeilglllrgg i; .'S crzss-éegggnea? Vilfa\EVOonf tltlehsel'legvheeaasl:e%mb?? (S>fe Fnigllr%’l which shows the
engagement of one of the support rollers with a complementary groove of the sheave ring;
[0030] Figure 3 is a cross-sectional view of the sheave assembly of Figure 1 which shows the
engagement of the pivot roller; '

[0031]  Figure 4 is a front view that shows the sheave assembly in an open position that allows
a wireline to be loaded upon the sheave assembly;

[0032] Figure 5 is a perspective view of a sheave assembly having a pivoting gate within the
scope of the present invention in which the gate is in a “closed” position;

[0033] Figure 6 is a perspective view of the sheave assembly of Figure 5 which shows the
pivoting gate in an “open” position;

[0034] Figure 7 is a cross-sectional view of the sheave assembly of Figure 5 showing the
pivoting gate;

[0035] Figure 8 is a perspective view of another sheave assembly having a pivoting gate
within the scope of the present invention in which the gate is in a “closed” position;

[0036] Figure 9 is a perspective view of the sheave assembly of Figure 8 which shows the
pivoting gate in an “open” position;

[0037]  Figure 10 is a cross-sectional view of the sheave assembly of Figure 8;

[0038] Figure 11 is another cross-sectional view of the sheave assembly of Figure 8 showing

the pivot axle;



[0032] Figure 5 is a perspective view of a sheave
assembly having a pivoting gate within the scope of
the present invention in which the gate is in a

"cl osed" position; [0033] Figure 6 is a perspective
vi ew of the sheave assenbly of Figure 5 which shows
the pivoting gate in an "open" position; [0034]Figure
7 is a cross-sectional view of the sheave assenbly of

[0039];i gléi?%eﬁ 2%&9 ﬁé %e‘glg\;v\ﬁﬂm r&ﬂe%tagserrlbggs g ng.}.rg Y rvsﬁth8£hé ﬁng

ectiv anot sheave havi ng a
removpd sodtiettagvigialiee ﬂmetpivatmg gate Sic apdopeh” pdseuqn: esent
invention.in which the gate is in a "clo 03|t|o&
100401[ ookagwredd dy gnothyr parspechiy wsWfithesheaveas %fmf @ﬁ@a\?ém the ring
\Y ng gate in
removBE AR yiclalzy B pRroHp B S R B Bid
[0041]cr d?igulsdéus ofvaht vigveof the shdase azksembly od &' tpmnd)® withfthd:pigmirg plate
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axl e;
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 wide variety of different
configurations. Thus, the following more detailed description of the embodiments of the present
invention, as represented in Figures 1 through 14 is not intended to limit the scope of the
invention, as claimed, but is merely representative of presently preferred embodiments of the
invention.
[0043]  Figure 1 illustrates a front view of a sheave assembly 10 within the scope of the
showing a pivoting plate embodiment. The sheave assembly 10 is designed such that it may be
used in the oil and gas drilling industry, cable stringing industry, or other application requiring a
sheave wheel. More specifically, the sheave assembly 10 is designed such that it may lower a
wireline 14 down into a borehole at the drilling site. As will be described in greater detail herein,
the sheave assembly 10 has significant advantages over some previously known sheaves.
However, for general background on some of the currently known sheaves and sheave
assemblies, the reader may consult U.S. Patent 6,105,939, U.S. Patent No. 5,645,269, U.S. Patent
No. 6,340,271, U.S. Patent No. 6,375,163 (which patents are expressly incorporated herein by
reference).
[0044] In commercially available sheaves, the device comprises an integral sheave wheel
which is used to move the wireline. However, the present embodiments differ from these
previously known sheaves in that they comprise a ring 20 rather than a (heavy) solid, disk-shaped
sheave wheel. Like other integral sheave wheels, this ring 20 is designed such that it may rotate



[0039] Figure 12 is a perspective view of the sheave
assenbly of Figure 9 with the ring renoved to better
vi sualize the pivoting gate in an "open" position;
[0040] Figure 13 is another perspective view of the
sheave assenbly of Figure 9 with the ring renoved to
better visualize the pivoting gate in an "open"
position; and [0041] Figure 14 is a front view of the
and gu‘?&ee?xl ﬁ‘e ﬁ’% T 18{0 & quy tea 1901' Otlé~I {’%}ethg lf%? {Ha{]@usl Htl ﬁEt%*e 1sa rmg
eane er V|sua i ze e relative position
20 ratlich éhah@ablidh g&e&l Rtracture@peans thaothi oivemll s}[éEiFé\:hsls&ﬁbly 10 may be lighter to
DESCRI PT] ON OF THE | NVENTI [ 0042] The present| )
use ang trapspoptdbpnathis sl oevprbesyre sémi aitrAHER B gt pregides
ifi Ed%‘cia ESThARH Wil G5iEN6 % é/@ary Wd Wi Wol Gise WL Hack
signifl I ke par s are éegignatéd > nunérals tﬁ?ougﬁgttc
injuriek {andidr lothee mutemﬂ) foywarkete M&DMt tosi¢ thelskeayesypomtant, thedhct that the

t he ne t I b
sheave pspilly 40 ighfFrcifans i P8 wOPERLATh b BERE T BR R gung. are, e
the sh@R€ ad8mbENeUuking @séMrQﬁ{)di@“ ety of different

configurations. Thus he follow ng nore detail ed

[0045]desEhe rptg Wrofdhe prh@nemwilmmts maybe niade pf m‘s materials, including
as [ e res 1 t
but not]lnlpﬁ?cil Oéﬂea%la, 1{1%’[a F CS Erb(gpelgsglfc Cf)]ﬁlgOSfl ve Ino«=:rr]n4bodi3ment the
ring 26 1s MM &f a Ribirichtsd B’ﬁﬁtﬁJ YAJ &ﬂ a&eiH, deitsrth Glibrivafd@Mstiy’ means any
referred enbodi nents of the invention. [0043]F|gure 1
type of durahde, self dubrigatinecpolynyrisinaerial. Beeavethgsesaprrials arg ~self
[ \4
lubnca\f\fn éﬂesg H}%teﬁﬁﬁ%ll g%%rgl?ya@%g:% ggdlﬁﬁcpfo i éc&g gog e(%&e? th%coefﬁment
of fnctﬁdlﬁt(Thé coafficiatt off Sidion s lbrh&rzﬂul)l' lees1¢ialga§ addi niolre prgferably in the
dustry, cable stringinhg industry,

range fggm()r 104P 039y M?ll}fbfiprﬁﬁn disa gyseoqywé%fpl aqqg}vg 1n the polymeric material.
AnothdRESHh] AfiVeYs ofihe sheave assenbly 10 is designed such

that 1t may fomer a wreline 14 down into a borehole
[0046]at Runthed thel dlass gf spietial hidk peiférinabee plegics,iknewnian elgumneg plastics,

e S D e T Lt

well aﬁﬁl’l‘@r\éﬁﬂl’tlvg% 1&‘131:1)@/% Propeafek 8F fid Halydieris Aiierfi, 1ﬁd1ﬁ’d1n but not limited
currently known sheaves and sheave assenbli es,

to, glasseald‘éqrcmmpt ashea. t Suitable epgmmngaﬂasggs ©93pbe thﬁne@mr@n@mlaﬂy

from al%lde gér%%)gb Sglgplﬁ%% IS% Iji"ep% gi)sgml% sugpgéré )?g? & 1&=1'er11L1Jg aasucs 1ncﬁ]ude Cast

Nylond DigfedOWall @Ghbe I0Hi6) NjNacasf E&ides) Eng{l&@"r]?‘dl&llﬁer Corporation,
comercially dvai | abl’e sheaves, the device conpri ses

Rocklagd, Massegftusetiss prchlimophBeskskilli New Yorlysed to move t he
[0047]WI rlgls&gg emtg Sts thg ggg E 'illavee Qg}%g{'c{@%ételd&f Jt ?erastf sﬁ;&ggn (16)

t hesé previous known s

inches AR @isetlherdéih, lthe tehh &sheavd me@me)” (ﬁﬁh hot, reftt ﬁkths b@tﬁ:ﬂdhameter of the
) sheave wheel . Like other_integral sheave wheels, this
ring 20 | Rpgher othe terp'shegme diageter” tefeat (o the giigetive fligmeter of the sheave ring 20

which is the measured distance between the center of the wireline across the diameter of the ring

20.
[0048] Those of skill in the art will recognize that there are a variety of different sized sheave

assemblies that may have a broad range of sheave diameters. For example, embodiments may be

constructed in which the sheave assembly 10 has a sheave diameter of about twenty (20) inches,



and guide a wireline 14 either into or out of a
borehole. Yet, the fact that this structure is a ring
20 rather than a solid wheel structure neans that the
overal | sheave assenbly 10 nay be lighter to use and
transport than other previously known sheaves. Such a
reduction in weight provides significant advantages in
that it will be easier to use/carry and will not cause
i J
iy ) K. Bl R0 L Bl Sl may b
made inheliich the sbdwwauscmbBeltik yerylargs and Igis tasheave divnetdraf alidue sixty (60)

. workers are less likely to mshandle, drop, drag, etc.
inchesop goge, e@g@“é%es olbey sjzet ATt H?dSIE@e%lﬁ“‘é'ﬁﬂb@Fﬂs knppygjs he at, these
differehfl§iz&d 2219k cBﬁ’sQru@feﬁ %ﬁﬂ% eAtROGt m%ﬁnl%hééﬁm%ﬁiﬁb&fof

various rateri al s, includ but not imted
fabricating dhestingredfadousse) thy sonsprhiatst a'nd sequanguhepts o€ these types of machines may

i 0P R o PR Rt B R B scn

inventionubri cated plastic" nmeans any type of durable, self
| ubricating polyneric material. Because these
[0049]nat Brd rat&SZOawrél generafly beipuppored lwga supppw gescmitye r ihg|ssppeirt assembly

have,,an ,additive, to Ve ar
may g F 17 PP RGPS, P ooV ok B i R saonacy
supporit Shd@l @h tHedRbodingshs 111d§ﬁ¥£’te@m@ 1?&6 1"k @inR6fiesuppbited By tivid@r more
ran%p fromO0O.15 to % bdenun1d|sulf|de i's one
]

rollers 2§e flipsegaliers 2¢ @awhemée 9 lymwre mgialeplpsiic, orgthrsupilar materials.
In somggegiblﬂgﬁn?e% ﬂfe\fgll % %ér)ran 91% %)I CS&J&@E ll\%xﬁgtse& E)ﬁ@l?c. Ofhe rollers
may alédbé mads d')ﬁ’tglopzl msﬁorcmateﬂﬂy suﬂ:ha@ pbléshad atad or tktal coated with a low

| ubricated plastic. t hese engi neering plastics

friction, %%gﬁ“ﬁl%/ rbhte. i somadnirieringhy PlsBagA VFrp lagter of about
four (42 'irR‘BFsr Of g&fe Sth&: SRk YRBb: ?arﬁ&tn%rdf 2llerd IB&\;’ b Busel ldtependmg on

gl ass rernforcenment and wax. Suit abl
the size nf;ihn eimgi20ghap hmlpp«zrmdrw;thbmllotsﬂ@ ned conmercially fr om

oo 5 e B S P T A Bl

axle 34WV | QBRBY ax ok Rotatidhl @P@i‘é%lléf@?@ eﬁﬁ&futer%ﬁﬂﬁm is posmoned along

mer Cor poration, Rockland, Massachusetts; and
the c1r U:ntlﬂ@ég@; uf the rolklewévdfhc oufep @W‘fi}qeﬁS:v@ the relirs a6 wélhmate with

the ri.n er of a
and subyt i Ry o 4P Tl AECHRRDETR b s, B o S g o
the outdt SFRLEBE oflRE oNfie réIRIre26 Will idbdte Asdutte HtleBue IMbre@pecifilly, the
ring 20. Rather, the term "sheave dianeter" refers to

rollers 2 @resdemefd sush dlhai they sptaisras theang20xptates ang aptheiredine i § moves
mﬂwr&ﬂg Pﬁgﬁﬂgggeﬂhgtance bet ween the center of the

ne-across the diameter of the ring 20.

[0051][ 00Fh%]r2m@§ 26 siiovakinl Higira 1 tafepaaitioned Inl a geheniinisani-dilvatar
there are a_ variety of different sized sheave

configgratiervi}ase of thald Hh%‘? ap 7B recoghipathat efigfearpne s of the rollers 26
are als«‘;j h@%%ﬁﬁee rﬁo g\f& it Wh%ouﬁg?ﬁgli%@(ﬁ{atge fﬁéﬁbﬁ)ll&of@dtlg BEcREH to the

ch t e sheave asse eave di aneter
sheavmseaﬁﬂ)juw invembtiynef 8O isi dl]ﬁfdsremt than the other rollers 26. (The attachment and

function of this roller 26a will be described in greater detail herein). However, for purposes of

clarity and illustration, this roller 26a will be referred to as the “pivot roller 26a.”



thirty (36) inches, or other size customarily used in
the industry. Qther enbodi nents nay be nmade in which
the sheave assenbly 10 is very large and has a sheave
di anet er of about sixty (60) inches or nore. O
course, other sizes are also possible. Cenerally, as
is known in the art, these different-sized rings wll
be constructed using a |lathe or other sinmlar machine

[0052f apgpd 1%1191fs 2k a%él a?@&drﬁllgctw&) iﬁi@%‘pl 56 fﬂé{ R&esi fé@ to cover and

constraints and requi renents of ‘these types
protectréhe nolives261@ga.| Mord smmcﬂiba‘lly dfefpdate 50 haeposmand:d i the sidebf the ring 20

t.he rings that ilable within the scope of th
and is GFRGREHHIO FANFE RETBNETS LOCH8] oy PTeHGiRg e yPr GRSpiLing s or her
clothif€ b8 d&pilﬂ’a?trstﬁg el wHHRPAE tol RESEITDbY - In iy SHiBR@intents, the plate 50 is

assenb may |nclude two or nofe rollers, two or noré
made dioaetaly gls;h as aIMmmﬂlnplmding dreingh ook 7 OWScalummumtleatﬁs)rﬂmyless steel

(netoH8 Pl T 7! P B AReh Biber et b B spi i o my i

be used N8Rhdr OhbRI0F sKifl iNBe RewilBrdeogaizedhad Th AHANi o8 mbtal, other types of
plastlc or other simlar materials. In sone

matenelmﬁmalud@gtpéash@sﬂ etcp) anayealso b2615¢ﬁh'5¢ geastrgtithe plataSQur abl e
[0053]I u bfll%ecs%t cdve a Esemsotl%ﬁ]a% &? tio alrllly %OI%BP&%V %gﬁgrt Qt?uq%g %6 ?(]; §u§Port the

| ow sSuc or nme

rollers@BAR fendldl thid shspwrf JhGhuFOSY @Ot édWate 50 hadesof TedtilOmetal 4lloy,
sonme enbodi nents, the rollers my have a dianeter of
alumirnggyy gtairless steglg pic st@ger oiherctypesd stregtures that are ¢apakle of supporting
i
tho rinf 834 fieplirs 28l RBYis ST NpHREGriFRERE! e Abpb Sructure
56 is g2fierallYOGbHE siﬂaoﬁthafmigm thailis eppesiBtthaipiviot glateéiOaI | y
rise an axle 34 and an outer surface
10054134%61 Mveidlatne0 and thy rest el SuppRrhstrusHIe op mcawge Pﬁ?qhéﬁl gogQ@Gr
S 1
throughidfc B HBfe retcL R Epin o TRE S RE HolBlyR s P desianed to hold the
plate 5§ andl dessupporostruchee 663hi the propér pusitionrdmtiog wie. Haweyer, as the pins 64

su an 1 nper sur e 96 , of
are regap Ry el il b greepbif Gl bulostldnditiapmpysd so that the
wirelifRUl4Shaysht 1bafed o%ﬁ) @BE seachaRbmblgorol lers 26 will rotate
about the axle 34. Mre specifically, the rollers 26

[0055]ar eAsjsekngwem thoett, thaaheavh egsembb'dﬁen@sbq dtfechedrig azlpvis 70 that will
tate as the Line e elth L |n
hold afsP S FhE AR £ Tk Lo af ) ERUTSUTh o I bt lovis
70 is aftache@ tPL®plpoRATitRe @p?@m ehahlry 56.em - ci rcul ar
configuration. Those of skill in the art wll

[0056]; e cd fandzguardhEt may AptiongHy be gt@wb?ﬁ % the pivpleplpts ISP giasonger more
[ r
ot 8 678, BTl 7ERNGGn o e RN By
protectsdmtd&h&aﬁ@thwwﬁoprbvbnatm&@mhahhatcldtlslngt| drbedepdrtstffoanbeing
the other rollers 26. (The attachment and function of

drawn inp ghersheaverasseaRi (- | A yarigs et difiseat iyregeidand guards 4 gre known in
the art, vsﬁégtg% g{lc%‘%’f‘r’]{’ﬁé’ ? esexftl? gr#&'}&g%gﬁ \%Aﬁ{irldg lgé; fértg gé;'\P% that i at is gesscnbed in
U, Pataet Nopsyad5, 260 (wbich Pt s, £5062 e, nmbltpemecm&;elﬁ Braference).

Accor(ﬁggj %ﬁgrebgg)?@gthgrf l%qg lfh?gfléersgantg%%grggg %%EIF% sﬁoula consult this
patent. Sﬁles%hfe' enfoli¥nents) ﬁ1eFHaﬁ<t1 gua'}@ 74 il 88 hitd BEEH 188 sécBﬁd Blaft®0 via a
of the ring 20 and esigned to cover the rollers
26, 26a, thereby preventlng the user fromgetting his
or her clothing, body parts, etc. caught within the
rollers 26, 26a. In many enbodi nents, the plate 50 is
made of metal, such as al um num (including 1/2 inch
thick 7075 al um num pl at es)lf- st ai nl ess stee
(including 1/2 inch thick 17-4 PH stainless steel).
O her types of netals and netal alloys may al so be
used. Further, those of skill in the art wll
recogni ze that, in addition to netal, other types of
naterlals (|nclud|ng plastlcs etc.) may al so be used
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[ 0054] The pivot plate 50 and the rest of support
structure 56 may be attached together through one or
nore retractable pins 64. The retractabl e hol di ng 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 w ||
be described in greater detail below) may be renoved

o g i Wb S A0k o San

hand @mﬂe’hhhyyélﬁb beegysebe attached to a cl eV| s 70 that will
hol d %gg support the sheav a%§enbl uring.use.
[0057)pr efgisBpYyn Eigurgdnhe quf.p iy pdfitonelly camBss e or more
slots 88! rac bR §0C}n%/ 569@'06’\%@ i @1@ @)ﬁ?e %&%@ d&t QEﬁHthaE{%e axle 34
[ 0056] A hand guard I onal be attached
of the sippopirviddrs 26 piap eﬁghgvd mch&vrditontonhﬁ@otaﬁt) ahtﬂmﬂenphordgnm the
uards 7

stots SR ALl B R, Mt S et RGeS A EO Dy apeonsofthe

slots 8@&%&9&1‘50 BehRed! SBsome RABEGIm atsOthRIsIvEs S0OWIRAMY bdRCAtEd bii Hlinterior
being drawn into the sheave assenbly 10. A vari et

of
side ofjth¢ pe'rot::phate@pe@ ,che $lais §0gublﬂ3§§romewaéﬂ¢4h’dbwughﬂle te 50 rather

than S%Ef clpgg)?eﬁeﬁy 01%%21%% glf t%e tlﬁ;enslg Bk lgée/ds@g r?tgﬁéés% gloua@wﬂl be
complélebpBiing¥an tHe, fidte 58 @&h(thﬁtl thdraxxied BINilll e, visible fdnethe @h&iﬁe of the

i ncor porated herejin reference Accordi ngly,
sheavengspambly i Br Hawevs, if a‘ielﬁ’émlﬁz#?dh Qerp @CMVO&HI@C é%é? will be

ST L B SR SRR, L

use of guch cdmpdaaé holbinkhgplate Sﬂos\lﬁwtq:‘resemﬂwprefdm@ eRathér itis presently
ment pechani sns and/ or means for

attac
preferigg fat grrérqrs FharggfooxPE P e iRjgrer 0 n*recm%t? ot Rg are
shieldéd/@Hi& fom Eﬂ%eexenmldp berhe sﬁ&vgﬁééeﬂg@' flol on al ly conprise
one or nore slots 80. The slots 80 may be grooves in
[0058]t heR ¢fenring npab Fignie 2,1be engagendiay begwech theshot 80 and theaxle 34 is

e M INT LT e
along &Q Withd supBNeralleSeE A dhbwalis Fﬁ& 3 g ot JOQYB RIove EHahBis been

shapes and configurations of slots 80 may al so be
added tasthg lntcmpr§91rf%cee&&br£ dhepvetlate A Alfastend 84 wf the aglsl 3# afdhe roller 26

is demgr&a%%t g’gln?? Wés ‘I)t ga%rgg)%vu?e% edr% egoefmetnpget&eé/n th %lﬁ‘ 56 and the pivot

'OOVES par

plate 50N MY ghedoBientbatvieeh fhe fasheid 84%8 tisd eﬁtﬂé3¢1ﬁﬁ§abebﬁ|a)dovetaﬂ

through the plate 50. In sone enbodi nents, these slots
engagepuenii 4 1-slebengagemant.cor ofhen piRYlar prgagemBenyy at e 50 such t hat

th .
o059, oSSR A S Bt A AL L0 32U S 5L 000 povi
significatpdeihtgho IFes exdinpliahigitytrtof ghgdgembi, w1lltadeqdatel§btetam and support

possi bl e that human_fingers, body parts, g
the plagexfhfhenfhe plsave FEQEbINJOas n ey .“fpr@rl ?, wigehgé 445 agfied to the ring

I

20. ATHE BuOBR U R o Snodiob B UG Ml R g R biccr et
below,shepwoBfla@ise tgpivovas! abiowt deeess imte theaingdX0 and ¢hepinterior 6{the sheave

@yq that the slots 80 are shiel ded/ hidden fromthe
assemP¥t'eri or side of the sheave assenbly 10. [0058]
[0060] Ref&g §HOWii ifl Wénu}é)z Eh@éiﬂ@ 34 maSI Iﬁ%o BB YRLREE R tho SipMBRMdiber 56.

0 and the axle IS lustrated in greater

One omoxarueaml‘gs ga rnmyalsoé)ealsed ms@ns@@pn otith|thesodler 26f. Theebearings 90 are

sheave assenbly 10 taken al ong 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 filist end 84 of the axle 34

of the roller 26 is designed to fit into this slot 80

and provi de engagenent between the roller 26 and the

pi vot plate 50. The engagenent between the first end

84 and the axle 34 may be via a dovetail engagenent, a

T-sl ot engagenent, or other simlar engagenent. 100591




[0060] As shown in Figure 2, the axle 34 may al so be
attached to the support nenber 56. One or nore
bearings 90 may al so be used in connection with the
roller 26. The bearings 90 are wusually ball or roller
bearings that are designed to reduce the friction
associated with the rotation of the roller 26. Because
of their higher dynam c capacities, tapered roller
r 1S, -
ususl1pBAL G0 AL fieslflod B/ oARE MM Ao BBER AL e rotation
of the edlleB Q&.?Bxc%ﬁse%ﬁ‘ thwir kighef aly28nia sapueities aspesqhet]erdmharings and spherical

ri ngs, havi g a si.ze of 35x73x23 may. be used.and/ or
roller%aa Pt VilkeenpiobR by uscd- Spif o@P%%g%“nS%@VH&‘tIW 8hi ng

30x72Q§8 H"@r PRI5LTRAR willl Js@?lﬁericﬂ &Qﬁl Ha01 ? aGile®f 35*’%x23 may be used
desired. However, tho he art w
an&bmm&ﬁmwdze that ot her conflguratlons p05|t|ons and/ or

o R SR B TR LSBT 81 e
desuecﬂ) I B8R BFer AROR YT BRINGS tHeSart willlueédgaiz8 $hat Bthef &ﬁt‘f?ﬁraﬁ@ﬁsﬁ pbsitions,

can be seen in Figure 2, the ring 20 includes a
and/orgimngeenems afftlaq baadings Wenayalsp bewsgilns the wirel i ne 14.

Mor C 94 | s es s te
00621 R RE sl K kets 3 R T i e RS Kl n
greateddbtail. N&s ddnMRIskdiein Figuté b thé Hhg DOIMRIUdBEa 8000y 94 Bt ﬁﬁeltlefsfand
ring 20. {0063]F| gure 2 also illustrates the way_ in
retainsfhe wireliprel4: | Mgrezpeqificallypthe eraone B is desigpes] sush §ha2€ therwigeline 14
e {
is loadeh la gé@e \% Ry egrﬁﬁf oﬁ lltgér]w&gﬁﬁel 14 \glifnﬁetrl aﬁ%‘?ﬂf?%ﬁo&é@l e Fing 20.
[0063]ac Clﬁgmie IZSdI@)dllbgrat@\lhd’hga}t ihevhiththe 2ig Q0 igsuppertalby themilers 26.

surface 96 that will mte w.th the ut er urfa e 38_of
The rigghd gpsigredsgen ihat iy cnghap e puler Surtchg of isaolar 26. In general,

this is H?c‘ohﬁﬂ ql%hg plé rfnggfoc 8 B thrbysubavd @@that W thh@With the
e |nn r sufface conprises an extendi ng tongue
outer sutfate mazﬁthmnbﬁsr thln samg lembvdmmﬁﬁ tihis typeeofonrting conmdctiomis
e.roller.

accornp it bY PHISE BRRER AT {dnieh iTock 95 FAI0BrssS a8 refop HiBE ey tha

protrudddliht8 aGratveq00 i e bfel §irfaé63 STBY th@ |r§lfér Q@ @@’ @Qursc{ Q@@f’f Ies of
retaining pin or bar 104 may al so ded

matings¢psneations betwbinthg MneivefaceP@and the opﬁehsqfaqe B&of the roller 26 may
also b shtloned above the ring 20. The retaining pin 104
%ﬁ? be secured in position by an attachnent device

[0064]109A réthiihgPn & ue 1 €M@Y aRO bt addWdit6 theRBEE/E AsdetibBUT)) THeGetaining
securing nenber 56. The retaining Eln 104 may contact

pin 104 isnogitioned tth@lrvrf dte ring20r iThg retaining pie £t mAvbE geciited i posifion by an
attacmPge)nr‘%%V eé? ??ih gucheas% %r%w ogbogo\”ﬁ‘%ﬁ % %‘Rﬂgﬁ Irtnﬁét %gtﬁ}ﬂgsi?ember 56.

B se

The refdtis®pih ot naawomaaa&sp porticRioNthe g o tb seculhdldtheaing 2D@n the
and/or the axle 34 may be perfaorned. [0065]Referring
rollers 2w Qf Goyrpey i e Bin W4 ds S50ved b BRED e aPRTHRd Tigra e rollers 26

so thattaE@ n%sabpmmteﬁgnctqu ¥ r¥8rs 26 and/or the axle 34 may be performed.

[0065] Referring now to Figure 3, a cross-sectional view illustrates the way in which the pivot
roller 26a engages the pivot plate 50. Figure 3 is a cross-sectional view that is similar to the
cross-sectional view shown in Figure 2. However, Figure 3 differs from Figure 2 in that Figure 3

is a cross-sectional view that shows the pivot roller 26a (rather than a roller 26).
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roll er 26a engages the pivot plate 50. Figure 3 is a
cross-sectional viewthat is simlar to the
cross-sectional view shown in Figure 2. However,
Figure 3 differs fromFigure 2 in that Figure 3 is a
cross-sectional view that shows the pivot roller 26a
(rather than a roller 26). [0066] As shown in Figure
3, one di fference between the plvot roller 26a and the
[0066]SUpR Ollnﬁ%&? ?r*e%liff%%? be at e %&%&ﬁ@%a fd b §upport
rollerﬂniee lfdunda:h the attashimeneof thepwot zb&df 3460 (tsdymiviot plate 50.gMoee
t he axl e 34a does not. engage and/or fit into a
speci ’§PJE‘X ughks the rotler 66 (pwp I ige), s He s iefs nalgaesandia fitinto
aslot @@Hﬂﬁg gtavgilgﬁ feaph ‘thhtep R 132408 cHREEB1/RRachEPWEKE f)lfvoﬁﬁate 50.
l'ai ned bel’ow, this connection between
Howemrl @ Billbezmplainkd bpilowothlqmoan@tlbﬂ betsvean tlp|asxt¢t34a@hd the p1vot plate 50
ach the a of t i vot rol
is 2 “pPiqHae: Birehaetlit Rl aSisce BE BivRb ol Blclilnct SatyShayph that the
pivot ;{]hﬁé% n@é??k‘&ottab&lt@ﬁ@ &1633% Alhd fifotRbN&GD6RO!l | er 26a.

Referring nowto Figure 4, a front view of the
[0067s heRBeterrmgsewish Figuge 4.5 front U@w @fttb@lsheﬁ'se asholply il 9 isFllgsiraged. As

asse l.atch.110
showrii Fidlfe %, 1E HRREEATERY 40 el SppANEA iR 120 00 fhhdiba o the
suppot Mt 5@ NTI1gRE 400 R&Snt dnpilzcdPpasifionl bk gRgREgisitiofN The latch
The latch 110 is designed such that when the [atch 110

110 isidesignedisheh Baguladhe laidht1i194s inttheengagedpqsitionethe datehhprevents the

. i . 3 r i i | .
pivot fiiY 3 AP Gor 0BT U8 shGE AOBKbFhEr 28y Boitet s b in
F1gure|4at1ml‘lat&ﬂ(1)1®sm thetdiengigeé positiad p05| tion. [0068] Owce

ch 110 has been_di seng t he user may
[0068]t h eome\ﬁb% lafoholl @ hagbeey dipengaged. 4 %seem&y 81vot the pyoy Blate 30 about

| d
the axf;eg,éla gi; tt:h% giolt é’r;llsep b Aﬁ;bg edgalbé)(nfg < uc 4ﬁogfttﬂét ﬂ%g&'t rcil ers 26 are
designed g eha mlmHyovﬂlfengage rhd/ot fieinkl the sloB®0iin thehwvaiplas¢ Sp(aatlbustrated

. . b0 (as illustrated in Figures,1 d2. cordi ngl y,
in Figgips hatdad. eeoraa o et plits S aitsisd DRal G5 ftle g, te axtes
34 will i’lﬁie%?‘i{h%?'thgﬁloﬂ 80. Whérfjlﬁe ‘ﬁkl%;hBl‘réaH?th%leﬁ& of &Q SIOWW tHerlﬁles 34

axl es 34 reach the end he sl ots 0, t he axl ES
will contact the dort edge 11 hef the ploeoﬂ@sannlmll @tevphfeths piypEpla® SQrfwnwnM further

... preyent. he I vot a 50 f.rom an fur‘t er, |vot| .
plvotupgh us,I 1ﬂ hg Flo st%}q é)r%\ilget an %XIB?% preven 9the pivot
plateselﬁdﬁfraémg:pwsteaptootfmat prevents the pivot pl ate 50 from

bei ng pivoted "too far." [0069] Further, as shown in

[0069]Fi glinr@em as glea mﬁegqm $.orhep|thg piveiplats SPiispiveled abrtthetale 342,

L

assemisly [10'aBowdthe us& o toad |tlﬂaad1rélhle 14iifite lthagrodve 94doathithie wireline 14
groove 94 so that the wireline 14 rr(;afv t hen be | owered

may thP‘ﬁP%lOt"Y?éed:J‘BFOeth%P@eh‘LlF kbikpwise, thisitype @@elaﬁg phibaskrgvepssembly 10
SAV
allowsttffbewﬁFly rlgt r%?)%é ?égall% ren) vgh k‘l‘lair’l]\gthé gﬁg\%g I gﬁttgasg(kg QOIQﬁeted
[0070]c oripsmiukibe rfodédAftlih tishembodinbmt Bhnvﬁdmtﬁlglre il nthe bB/ot roller 26a is
i ment shomn gur e the pivat er, 26a._l

one of irengC ¢ KB fallegs ey aﬁeﬁhem ssrabty e St ghation i
one of ¥Ry sefiled edBodiridhlt 1@&&9 ﬁfch%ﬁﬁ%hﬁ@ all&w@ﬁi@ gRbiteksRcess to

presently preferred enbodi nents in that such
the ring 3@ whiew Hierpgvat Iplatens0 isipevogadeat est access to the ring 20

when the pivot plate 50 is pivoted.

-13-°



100711Figure 1 illustrates the sheave assenbly 10
systemafter the pivot plate 50 has been pivoted back
into the "closed" position. Mire specifically, once
the wireline 14 has been | oaded onto the groove 94,
the pivot plate 50 may be pivoted back into the closed
position. At this point, the latch 110 nay be pl aced
in the engaged position to hold the pivot plate 50 in

he e [ tq ' ' .

0071, P2ELRSERRREL' a5 S0H0 1 Bl PURS e pOGAL 56 e o
pivotedibdck inpd tht Eclosedp poditiar. SMbleaspedifiedllynenct 4ier winglin2( 4\as bezn loaded
the ring 20 i;s rotating and,pre%e ts the user from )

onto the e T fheypivps Pl My Bepiyoted pagkininghe plgesd nositios, At this

po. 5 10y b I ALABR Il B e s
positiah essshowase Figuye 1L @ncd the slicagt asserablytlfas sitbavlesagmeitioh,ythe pivot

0 of the present, invention has multiple rollers
plate xSty U AT 144D LR SRR 8GRI FY<Big g usr fom
accideRRfly @Ettih B0 MbtRh ol Pards SRCEapRbnhE Wirhihd BN tHefing 20, etc.
desi gned sheaves is that "théy conprise one |arge whee
[0072} halt shaddales bonmoted thah ghengwdesf thesheaveassgmblh b the fact that the

used t.o.support the wr.eline or. cabl e, ver, if, . .
sheavq oRemily AGioE B presepigoy aiEh ¥ n iR 3Pl a5 Al gy ice sgnifcan
advan@pés. Spetifiallyl H&S &F thSkiidml [r68leMs ak¥ciglel WithWutrehithadesigned sheaves

supports the sheave wheel. Rather, in this situation,

is thatithey compaiseonstiaie whicl|thai getatss on psiagledxieo Bitlapgeqyheel iy used to

e r. . : . .
sono Y RPN oY B HTS AR SRR i
use, théfeds Wb todigk by REMctaneahat Biispokts Claesheavg vieel. VRatledrj inehia sidhation, the

the attached equi pnment to plumet to the bot%€n1oﬂ t he
sheave,whesh Bk noths@hle frisetals #roperly sveprbonsh vaisdwair gabloconiippgsgo move
iphe ' I :

oL A S SRRl PR3 e
causingitet winélmeraod therasthcheld eguipmientad phumsmeétrte thertaétonyof thewbayehole.

t he _sheave, assenbl . .Accardingly, If e.or re.aqf
[0073}; h eHppYeEthe Shsavon Serai B ioving wattpké roli Por e A R ple axles
34, 344 ?e%?med‘ié@jﬁi@ gﬁ%f’enﬁt ! ésseﬁlEél;' s b drentigle rol?e@ﬁa)ﬁ@srlg{rléﬁuces

axles 34, 34a) that w support the sheave wheel and
“redundpidy” prte Viersheavie@sseimbly 1heAdeordinglyn ibenawr mierawjthe rollers 26, 26a

br oken. 0741.An alternatiye enbqdi havi
andlor 5 B0 A 8 iR & ARl PRS2 PR e 34, 340 tha
will sufpbbie tieBedve wilREMAdiwll pkdentahd wirzmesueﬁ&%mig Mambged or broken.
simlar in many respects to the enbodi nent di scussed

[0074]ab odre alternativs smbpdinent bavingvepiveiinecgats meehanism fgnlpading and

dvant ages. Wil _not..be r S .of. t.he. d '
wnloadiR 8P MR Bishor R P B8 o £ PR Eleo AR ¥ kP B0 foocts o e
embodimént dif0s5ed athdve UAEddacriftion off HeSipf@idnveatuies shdidvantaeavifl not be
assenbly 300 having_a Bivoting gate 302 within the
repeategk oynnetf thadetgilsalsagribed hlewrnarapply tamhcsmbadang obFigs. §-h

a - " iti.on.. Lagl :
1007817, 5 3 B il W s 3EY Br GBI bel A R gate 302
withinake stepe€ of the preadid ieventidieinrvwhich thO 4atedy/iniafelogel®’ position. The sheave

reinforcing fillers, such as fiber glass, to |nprove
assembly énchydes A gipg 38 made pembiupreaied n*h%wrrﬁwg@n Hch as %%ﬁn%&imaéave' The
ring 3@Ymfl PR lhrofls Mt lich oS HhsTRe. LAMpR 3 QiR 0
durability. Tasxing Bdis algpoeted by e pbudlity oSotlea 366 efchthawing @l lagel 308

306 may be sized and configured to mate with and

support an inner surface 313 of the ring 304.

[0076] The ring 304 shown in Figs. 5-7, is narrower

than the ring 20 shown in fi4g5s. 2 and 3. To help

mai ntai n proper spacing and alignnment of the ring 304,

a plurality of pads 314 are secured to the inner

surfaces of the front plate 310 and rear plate 312.

Pads 314 are preferably fabricated of low friction

material, such as netal or a durable plastic nmateri al




[0077] A bl ock 320 is secured to the rear plate 312 via
a block fastener 321. A clevis 322 is connected to

bl ock 320 to hold and support the sheave assenbly 300
during use. One or nore | ocking pins 324, shown in
Fig. 7, engage holes 325 in the pivoting gate 302 to

| ock the gate 302 into the "closed" position, shown in
Fig. 5. One or nore springs 326 bias the | ocking pins

suppot?igcf"bsy gﬁ@ﬁe& gg%%#ﬂ &gxgﬂgtetg,g% QE cﬁggdgab-wg th@&ﬁ:x‘@rface of the

rollerst?h)é e sized and tordigunave meand with addeippart kn ngepsunfacSP1B, of the ring
whet her to engage and | ock the gate 302 or to

304. di sengage and unl ock the gate 302. The ball knob 328

0076 ©! TRV P804 haPRd, £730B&row ShdnthOHRE K0 $8Wn iRFehs. Hand 3.

[ Lhoms t?g§Q)$ﬁ“éhoEﬁ%28 p05|t|oneJhSo t%%t t he log%?n o

To helpmlmntaﬁlépmpas sprgagend aignmén ok theimg G4 ca H02lityAd psdﬂ)TvM are

secureily (elist s TisEs FEE Gam GG AT O UL B ot et gere Prefiably

fabricASESMBlYrisit: mitkbHal, fich ROWRtU8E £ iPle gﬁst%“mat@ﬁﬂrﬂlfferent than the
position. [007 ]Cylck rel ease pins 332 engage t

materifk usad tqofahn@t@t:h@ ring 304.cBer qmampk@, e pad3 Ménzp' heeﬁabmqatqdr@ ultra

W re ti tth
high Bl PR BB PRl rRI Keeli e A putpelld pSSoncl Vit
sheavé méﬂlyedo tsBroall 916 MRt fQuRitho thelf@achlag 300 ahd eear plate 312.
wirelin 0079]F| ure 7 is a _cross-sectional view, of

Shroué?rfel&\ma lima;edcarf ymegnajeriahanthedads Hidv du pagergbadiment, the
anon A ER o BN . A AR89 UBATAR B
sheavesdsgertilo BOO. "ﬂ'llmhmud@Bﬂ 6 gergathe addiflomil iictiombDhdlpipg vokeep the

336 whjch js secured w.th pivot. nut 338. sher 340
wirelingpapeatyositippedov it ingat | Shsing psmminiol it cay agsgmbly 300,

there 1%3}80 angﬁeﬁtp mgﬁgsth@\;vﬁelﬁ{e o@%~I Laahed che cérﬁ@ OLfltroQ me é%@ste%lthm ring

rear ate screws 342.
304. Bieohrouidn3 F lve in upbe sanfhce 33088vhich is emglccédbwrrwapd sovvar«b the ring 304

W, th axle nuts 344. The .beari S.S ly.for the, . _.
to funfd eahrel e i R ecvesy Gin Sk o0 < 155 il is Bt o g, 7
[0077]348A blocRB20 NGB &S the e pRR3 10Si4lh 51066 RdicRELINTEA §1B8s 322 is
i de spacers 346 and center spacer 348. A bearing

conneqscﬁ torblockci2036 holdging segiportdheshears @B@@hjﬁ 3@hduringase. n@ne or more
lockmg B]gl% r?’géﬁaggw% ?rgFlgT g(reeggé)glglh% qs??ﬁ RIVO g%)ng l t}( 3%% logk the gate 302

into thaF¢18§dAapbyiGorf IR THEFIE. 3)aWUhd\6r rhorB shirigs 336 Bk €he locking pins 324 in
mechani sm for | oadin and unl oading the wireline is

positiogte wngag thei ggte 302- The lopking ninmbdiaseerupled te ppall kpo 328 which
allowsgﬂéwse{' ?of’c%%%&lz B\?%rﬁéﬁ?op{ﬁg ?o%;(lﬁg;&nsdjﬁc&g&ﬁ% t& Qx?%g e afidl IOFII( the gate

res an van

302 orl® thsb@age pehirdekk the pate 602.t Tige shitkabb 328l diomishadLb ehaped channel
to the fore 0|ng enbodi ments, shown in Fjg

I
330 in Blopk JBoBiE] SrbRlg bHLRORERIBRLO RV ooking RS §2¢
disengggc‘esmyocﬂ% éﬁ@é@(ﬁg As %Ak P @,l il Eaté 962 is pivoted downward to

allow a wireline to be loaded or unloaded from the sheave assembly 300. Fig. 6 shows gate 302

in an “open” position.
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within the scope of the present invention in which the
pivoting plate 402 is in a "closed" position. The
sheave assenbly includes a ring 404 nade of a

| ubricated plastic material, such as described above.
The ring 404 may include reinforcing fillers, such as
fiber glass, to inprove the strength and durability.
The ring 404 is supported by a plurality of bearings

06 .
0078 GRSl P55 ol o Bl £ R Bt Bl g grain e
wirelih@prapérbagositloatew#Hifl. theﬂmpg m4al Tlte)qumk rileaeiping 380 progakidy removed

.41 414 are ysed to sypport the bearings 408, 406 to
and lnﬁtﬁﬁ?drtoraélgwéewwn&wgm%ﬁﬁf HSHFRe t o the enbodi nents

[0079f esﬁ%h}%eﬂls aRAKE sé@ﬁ'oﬁa v'r@r@o?sh%w ﬁééxﬁlﬂy OfFig élﬁﬁﬁ%é fAle pivoting

rt the ring, the enbodi ment shown inFigs
gate embed;mnlp | Margl ofttlye shfucbma;rdlwgssed abwpps)showmhle Frg. igIn mlon

many (i EREL IR SV RGP AR POYOU S P Q4 e is secured
with p%v%@ﬁa%ﬂa‘élse A WhdheA$Ub s%B&w@s tHe p%l’cﬂﬁ% g§te 1:,62 ﬂoﬁx tha frofvyRtite 310. The
han the ring 20 shown in

. To hel p keep
shroudst$é6 rarerajtadiged tp theyfeont ylaﬁfo%h&mldm@@ plﬂ‘tq $11|2nw1tt1h s,cr@%égve
hr, 16 b
ousof =8 hebs . U0 I ol S e

bearing ASSeMbBE®E theRolfdr 306 H2ludSksiae Shaddid 3a@indxe@nier Bpdcerda8d AObearing
alowfriction material, such as nmetal or a durable

inner iap330 ig disnesed ibatwean fHeaiderppaceredfiorand crrielePRET 348 ofy bearing outer
race ﬁ%{%r ogla%ng dtrtlg Eg%dgg e?&%fl?%: 19151% %!@Ole élgltﬁ Fgl}e? IBE&'H% aééle@rxbly may be
lubnap&ﬁ&hh@gaﬁmﬁnmg3embod|nent the shroud is fabrlcated

di zed al um num The shroud 416 |s Secu ngear
100811t heApaﬁera@tlwewalbgﬁmlé %%wvyuwtw ags ding epd
unloacﬁllig @H QVlr%ilﬁe R&h¢ n{ Rigs. 30 € TIHQ éhbédﬁﬁ@ﬁt'l?ﬁnf?lfar ﬁ%ﬁiyr}gspects to

e mnr I'ne-or cabl'e properly positioned
the embodllmant dikeussddrahovid 4A dExeripticn oftbe e¢runnn ﬁefatllrtseansllaéaamages will not

v e b 3B e B e L e L

shownth Fsn17i ng 404. The shroud 416 has a surface mhlch IS
angled downward toward the ring 404 to funnel the
[0082)i rEiguned ik mpgrspem;vg mwrf awhedvie rassembgf mmavtna@sn‘]’qﬁmg plate 402
l.at e 4

1
withindhEied GUPE RS 2 eniotratineh F3p etk BifeRdbin's st
positidh? e @hd¥t dssamblySndlndsta dr3et0ahiean of a hipithkd phokt lﬂuﬂéhﬁlgsuch as

use. One or nore Iocklng pi ns 424 shown in Fi
describadghgee. Hfleging#94 may ineladqyieingercing fiblees: such@s fiberlass, qomnprove the

strengt'l:l agd tdlgth l?}é‘ ’I%%k n%%@4 'i)s ﬁ?_l%)gorﬁ%%}}éyl&rah@eof bg % 06 SflOﬁ.z ghe

or “nore s

bearm@d 405 drd @ttdcﬁé‘d(ﬂol’t@e pivosngipldtei402 podithid parihgs mwﬁtabh&l to a rear
pivoting plate 402. The | ocking pins 424 are

plate 43 Peﬁéﬂa@h@ ot beginecupeerts Y4 414a5e bsed 30 sugROR he:peaEs 4056406 to

i g 1 e EPUAE LS oL QRO R, D8yt iy o

rollersdo suppgﬂgbe 1120 thmrﬁndrddlmdfm slgateind0gs. 8TlHaistrad plukahigbof4ie8rings to

suppof i ring. JRE HEwings 40 0L P A0 B gHEe 'S iyt it spor

annu&g&ﬂﬁdgbﬂﬂl ﬁﬁ&ﬂ di sengage and unl ock the plate 402.
shown 1 n the pivoting plate 402 is pivoted

dommmard to allom1a wireline to be | oaded or unl oaded
fromthe sheave assenbly 400. Figs. 9, 12, and 13 show
plate 402 in an "open" position. f0085] Quick rel ease
pins 432 engage the pivoting plate 402 and rear plate
410 to help retain the wi rdbi he or cable properly
positioned within the ring 404. The quick rel ease pins
432 are easily renoved and installed to allow | oadi ng
and unl oading of the wireline or cable. [0086]Fi gure
10 is a cross-sectional view of sheave assenbly of

Fig. 8 showing the |ocking feature of the pivoting




[0087] As shown in Fig. 10, the bearings 406, 408 do

not share a common axle. The bearings 406 connected to

the pivot plate 402 may nove out of axial alignnment

wi th bearings 408 connected to the back plate 410.

This is possible because one pair of pivot bearings

450 share a pivot axle 452, shown in Fig. 11. The

pi voting plate 402 pivots about pivot axle 452 whi ch

i S C
[0083]45015}26 @%4\%1%&% E%I#%E ﬁﬁd ?Se%g ;kg ﬁlr?lgl and a Jthﬁ%{ F%YSZ and 3.
To help kegsthe eing 464 pro@ierlysmﬁi&med Sothandle eleaatreass&pblgz GOO ébfﬁroud 416 may

v s o A O S, RSB S et 10

Shroud4fh m ?Se p&bﬁ@a{te@?ﬁ* aeloev%?icﬁ& ﬂht%ﬂ&ls ﬁﬁj:h%g nﬁﬂl@ oD urble bliStic

sem -circle, I"'ocki ng post di sposed at "an
materi@lpﬁffsdentdhanﬂie Gfatdrhbusdm fabricate dle riﬁge40I40 Elar exgmples the4Bdud 416

Is,secured . fo t t|n te i th | ockj.ng ,post, nu
may b fbcep i ik e Tyt B e M o rBBoKafb i nfotd i
fabricafétl SFinb&iz&d ABMirRRL DRILhtdd4e6 14 Rc@eI AR tie t§i€ of thé BReave assembly
formed in the rear plate 410. The engagenent between

400 Wltﬂh gcréw s Ehmlshtmni Hegervheths additiaws funsfion ef halping to keep the

w1relmse Oﬁ,c?@? pro gﬁ g(?%nfﬁ{]nted ﬂ‘ﬁ‘ihgl tzll oh gﬁ% ag%imr?g ﬁgpera 1é>n uog& Isheave
assembBl§%60,th&d ﬁlap ibe Qidn{&tsmllﬁr@t}&%rehﬂé of bedld @Rk slﬁd:k’ﬁlﬁ cﬁﬂ@ome out of
i n proper aci ng and allgnnent when t he sheave

the grogye wiith 4 Jheghrigyd 4] @ha cewhich é angled dowawprddoward the
time, this type

ing R0 FHEE Qe [ e ikt 1. this ¢

[0084]p| VAbloak d2@iis sevured eaks réanplatetd10 withnpbldéldfastenkrdde. A clevis 422 is

interior of the sheave assenbly 400, .in a manner
conneciochip[bick A0 ¢ BoId A énpaeﬁttheoséwg%‘fq asesanbiy AL dyrpepisg sOne or more
. 1. t
ki by QBRI PP Ll OER SR pRBATAAGSEr iy i o,
to lock4B@ platect02ento s “cldsed tpasitiony & shawe ipFigs8.408¢ ot mere springs 426 bias

L | at e.402 te ta th
the locini s 24 Botliono sOses, e yeie e 805 DR onGne i 47F e
preferdbisy SN tb 9 bﬁl Bob 412% viHich AW thO ek td édﬂ&oﬂ&lévénsenbbaﬁls locking
he view of the relative position of beari ngs 406

pins 42ﬂ081hethhretownga&elang lcakttlnfmiatﬁ 402 psty @mweu and Flnlgck gater492. The

ball kana‘ P A0 RS B A-Sph S ﬁgcé g%oﬂélga"l" of FPYie8ws the ball knob

428 positisREIothatshd Idckifg pRRen) dResdapé aml uI{l&ﬁkQﬂé ﬁufetdm@r As&Bown in
shown in Figure 9, when thigflvotlng plate 402 is
Fig. 9, themyetingahe 03 ﬁ@l‘mtmow tosphlowt hwirelinedo be loaged erpmdoaded

o SBEAES R 0 o0 D PPN B SR g

[0085]cC at(DLﬁCk rdcasd pifts 432nghgdgdthe bivléﬁmg plate 400iaad teapplatf410 to help retain
eni ng. of the sheave assenbly 400 allows the wireline
the ers nf‘c%tmabletpsonséy pegitpned Wl%tb@dmgﬂ% A ayick 5@@9@% ap are

easily Iieﬁlgtv&f‘%{ﬁr ihStalfATR V@t ag[n%%& ]uhfoaﬁl*ﬂg n‘g ﬁxe%lﬁe‘ﬁnp S%mi

uring use o heave ass 400 act
[0086]t hdtigurb 0 sheavs-sastimabyigw 40cheaate adsemblyerf @rg. 8ishoveing itlenlocking

I le b 4 408, 450
feamresq?szﬁnl?w%%&%tp?ﬁ eah?fﬁ%é%t Wi Qe eSS ity "Adwe are shown in

Fig. lodg‘ﬁiéll’(ﬁg&g s8R YRerhA FERLRL hRRhbWn BhdHBearifd 4(%1 ¥0®138naintained in

proper spacing and alignment by a respective side spacer 446 and center spacer 448.
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[0092] The foregoi ng discussion and figures have
focused on enbodi nents which utilize rollers or
bearings to support the ring. It is within the scope
of the invention to replace the rollers or bearings
with a curved shoe assenbly which is sized and
configured to support the inner surface of the ring.
The ring sheave can be sinplified by elimnating the

e e .
100870 CPR4 B 1181008 oB el 464 0B BEAEPARIE £ bufHie P2 i boarings
406 cannagedioahy pivorplatb €03 hpp infdve aat dfiaxiad dh@mbnbymh beanngs 408
elimnpating. the rollers, axles, and bearin

connegied torihe back Plate 41- Kif & nossible pecaysonespaiiaf ya%bemwzo share a
t

pivot ix?égllﬂ;ﬁ' gl?gﬁ'rgltﬂe?i’? 187 %la ﬁlv%HﬁE Bﬁﬁe 4&? tﬂrl]v;t{@%ogg&% gl%tr}&f@ 892 which is

securet ouithf pivattax lemut 434. | Tig: plmi(bhamsgs 760 hemaiiitamed hnproperyspwg and

attached ta the front, _and rear | at in a manner
alignmgn{ Y arespesays,8de a6 438404 Cei e SRS B %bove.  The shoe

[0088]NaSTIR: thaRhdd M6t 4% 45@a&%€§h§ﬂ€?ﬂh @ &¥n§r91131 Rgni RSk c%nﬁéuratlon
the inner surface of the ring. In addition t

on plateh é02eil Gh T henwamxz!@e@ m@rspowd@domndwf thel seml-naclc,rﬁgxdtaﬂeckmg
post 4GP PP R S SRR HEE Bt satiesdpa il E 4eBie foured o the

pivotirig pléte S\H@ﬂ&ﬁuréé\@dseﬁ&t@r& trhe 1dckRBtpostifht 46Bhash faktasd 468 &rhich is
not be spaced as far apart, which enables the sheave

sized aad senfiguyed i cpgagesslandbs dormed an themear plipAld Fherengagement between
e el 0 061 G844y L 0% b B PR By engpement, o

other sihilarreagagesied. | THinerigagenadnt wilh adequinelyrretag ld@ivosing plate 402 and the
assenbly disclgsed herein is not limted tqQ just

rear plge AdP im@rongspaciag sialispmertveheg;the dhavearsemidy r*OO is in use—i.e.,
when e% Blesidd drgﬁliille l?sua{dd % thErid Vﬁ 221 | Rt @k QShe {dn@l tg.ﬁ t%ﬁ:e(ﬁ%n%agement will

arge and heavy s eave s are require
allow thheiveting pgierd2ad ppovuard dliomeaccess lirde the iiFIEY afil ¢hepntesienef the

sheave Y 00t PR FHOTA 1 LegmiPOR L escrd Abgee mfies. 1-4.

[0089]Ot hRhr8ies r(‘)héeaal ueP @i afhssi thd logﬁmg iR MQ@‘#IIOYn HtﬁechfZ'SQﬁ%e pivoting
ereln and cl ai ned herernafter descri b

plate 48Fbudiiemavesthaquick aelbase pow éBaehephvpnnaplhter‘l@é pwtbs povoited relative
to the Al Bl oL P 47, TR A LFEIFB) B AR B sels 413

without kg 484 tdtﬂbékethe VRarofiie fehive 96:&@&1 S¥thé B&ERInEP106)108. AT he pivoting
changes that cone within the meaning and range of

action iscplo,spwR &y Figr 14 ith Shepiviatingrndate epmhayed fpshavele glatiyierposition of
the beatx‘ﬂl%pﬁOé 968 gv‘hen %Ahy@e .asseml‘%lgl dis 411 ?rﬁl‘ }Eﬁ’?ﬁc@s{t?ogs enbl y

pl asti c,

[0090]t heFuitheg amm@ ifi wm@é 9 aﬂlelﬂyhaplsbm;gqnate 493 emi{rotemaoUungle pivot
a support surface, wherein the support_ surface
axle 432, §isaugd O heeompsirapeset jo hepserc |Sr=1elu Qpenivgnpf e isfsﬂavwsembly 400

allows MHUsEE 18 164HmE Whﬂ@ gle I %e ﬁﬁ’%ﬁ(ﬁc § iRavikd th?%yge oﬁgpemng of

Cross-sect1 onal pro onpl enentary
the sheauppeehbly UD0 aliews tha dvmhﬁe et <mbtehe be irengdily cempovied &omethe ring 404
roove on an outer surface thereof; and

when tge task 1s comp?eted
[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 provide
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a frame which supports the support assenbly and which
conprises pivoting neans for opening and cl osing the
sheave assenbly to permt |oading and unl oadi ng of a

wireline or cable. 2. The sheave assenbly
according to claim1, wherein the support assenbly
conprises a plurality of rollers. 3. The sheave

assenmbly according to claim1, wherein the support
. Lj
mgmﬂ%&% Q%Ya\ggso gggdé&rﬁﬁst)l}g ggfgg(?%c% E%fl%fs%fﬁﬁ% g?l%%lglrl teg fallur% of any one
bearing.ur ved shoe is fabricated of pollshed nmet al . 5
The_sheave, assenb|y accordlng clgln11 erein.the

[0092] p"BQﬁ, foregeing ﬁchyssmfi igutes ja usgd en slélbo ments which utilize
rollers b ﬁea}ﬁ‘l §Yoesu? S8 MRl e@ GCi0 WAL Qco%L: AF fﬂe:&nve‘ﬁﬁ&ﬁ & I‘g{)ﬁa&‘.ﬁfhe rollers

rong eave dlaneter of 'east of [ eas
or beanngsheﬁl a curved sho@ ass¢imblyswlisclv & smd Mbqnﬁgomdml supgpottdhe inner

surfac%?%r{: PH% ﬁ:er A t he Irb\gl %}rrllpqgie ﬁ r b %grmgs or rollers and

their a8RfpARYiNg FACLAMI rBHexIHéaI%gaésﬁérﬁbhe‘éh Mo@édﬂrei ﬂ% WeiyRldf g nng sheave
nmeans COITprI SesS a p| vot | gate structure.

may besignifieantly aedieedby clirinatistha rollsrs, wklesh and heariagiaprgmblies. A suitable
curved shO¥ 1rsI p‘?"épaged fFort 8 PW li'rlctls’otn rrrlfla crial, Quch as polished aluminum or stainless

steel, which may be further coated with a low friction coating, such as Teflon. The shoe may be
attached to the front and rear plates in a manner similar to the embodiments discussed above.
The shoe has a profile that is complementary to the profile of the inner surface of the ring.

[0093] In addition to the weight advantages mentioned above, eliminating the moving parts
associated with the rollers provides a significant maintenance and cost advantage for the ring
sheave. Moreover, the front and rear plates need not be spaced as far apart, which enables the
sheave assembly to be assembled in a more compact form and further reduces the weight of the
ring sheave assembly.

[0094] It will be appreciated by those of ordinary skill in the art that the ring sheave assembly
disclosed herein is not limited to just wireline applications 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
stringing of power line cables.

[0095] The present invention may be embodied in other specific forms without departing from
its structures, methods, or other essential characteristics as broadly described herein and claimed
hereinafter. The described embodiments are to be considered in all respects only as illustrative,
and not restrictive. The scope of the invention is, therefore, indicated by the appended claims,
rather than by the foregoing description. All changes that come within the meaning and range of

equivalency of the claims are to be embraced within their scope.
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a pivot plate having a slot; at least two rollers
connected to the pivot plate, wherein the rollers
conprise: an outer surface; and an axl e about
whi ch the outer surface rotates and which defines an
axis of rotation for the rollers, wherein at |east one
of the rollers is a support roller, the support roller
configured such that the axle of the support roller
CLA&Q?? a first end that engages the slot, and wherein one
of the rollers is a pivot roller, the pivot roller
configured such that the axle of the pivot roller
fgnctjgné as a ghvot such that the plate may pivot
about {RBeaYK PSSP REPHSPEt rol | er; and aring
NRfRs Rhdd SLbERIRADIRkBShE fing bARg SippBrtaEbDsuppBR kR Bly having a
by t%e outer surface of the rol%ers, wherein the ring
suppoxt swiiaceswhereia thy swpert swface &t disposedyintalgsneral e santiecircalar

contghifh, DS 6% Bl b SO SRRl S
compléfi&it@iyio tReupport Suirfatl, bhE€ WheRIthe S8S cnprae€ B gfoavé 6 a@Buter

engaged position and a di sengaged position, the latch
surfacejthereghié@idsuch t hat when the latch is engaged, the

| ' i ' .he.

o lrfile WERY Sibierts e RpBle? ook A B it frMfshps or
opening| aad @loSingtiey shicaivetdseenbily® peamit doaslirgame udloadiag ef a ofirelhe or cable.

| east of at |east 16 inches. 12. The sheave

assenbly of claim 11 further conprising a securing pin

that i -Rlhja [ '

R i S S O s s A
comprises 4 plusligf ofithBersi ng and the outer surface of the

support roller. 13. The sheave assenbly of

claim9 further conprising: one or nore additiona

S31pPOrthesBbdve assem®Rbaccording to claim 1, wherein the support assembly

comprises a plurality of bearings.

4. The sheave assembly according to claim 3, wherein the curved shoe is fabricated
of polished metal.
5. The sheave assembly according to claim 1, wherein the support assembly

comprises a curved shoe.

6. The sheave assembly according to claim 1, wherein the ring has a sheave

diameter of at least of at least 16 inches.

7. The sheave assembly according to claim 1, wherein the pivoting means comprises
a pivoting plate structure.
8. The sheave assembly according to claim 1, wherein the pivoting means comprises

a pivoting gate structure.
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one or nore additional slots that correspond to the
addi tional support rollers, wherein each of the
addi ti onal support rollers conprise an axle having a
first end that engages one of the additional slots.
14. A sheave assenbly as in claim9 wherein the sl ot
has a generally arcuate shape. 15. A sheave
assenbly as in claim9 wherein the axle of the support
roller will engage into the slot in the plate.

16. A j ' . Lh:.rollers
ot hek ENE ALY ol o E AL S A B, | PE°
r o§wipbastradturehe rol | ers. 17. A sheave assenbly
as in claim9 wherein the slot in the plate is not

vi Bivel Rlate havipgAslokt eri or surface of the plate

18 1ed8t %%g&s @éﬁ%g?h Yo %@ {3t gfaéi, Whgre&l%é RftferscOmpEiLS | NY
a handguard asse y t aF prevents the user's hands,
cdmoouterrsgrfaces atgbdy parts from being drawn into the

sheaye .asse . 19. sheaye enbly . .

CBHNS oo e outersprfus e 3PS o E ARG Ais i poltion or the
rollers! WRerkin @ 1361 R of tHeRANdreR aRMpForboNBR e sAFSRTRIN: dA¥iEGd such

a support surface conprising a plurality of bearings

that thp axlitof Bestippont glerdiaa pifiyst sadhag engegesdhe dohpndwhereingne of the
rollers%a? rglevlop ro'il?r? g%:gﬁv%t P@felr ?gnfig%geiecf sugh jEhfa a!?f%\é)'tfﬂ% og r?lll]eé functions

Cross-sectl P I'S conpl enent ar

as a piSotch thasttie bReEmaypislotbettehé atlbef the pvot euller;iands a
groove on an outer surface thereof to acconmodate_ a

vit g mAde Qfrlubringted plaghg the ring being supprtethhycihe Qughwriage of the
rollers! Qﬁeﬁiﬂ?ﬂ@fiﬁ%M§:y and whi ch conprises pivoting
nea

ns for opening and closing the sheave assenbly to
pegnobte foortiimgg dredvimelineadi ng of the wireline or cable.

an inner surface for mating with the outer surface of the rollers.

10.  The sheave assembly of claim 9 wherein the plate further comprises a latch having
an engaged position and a disengaged position, the latch designed such that when the latch is

engaged, the latch prevents the plate from pivoting about the axle of the pivot roller.

11.  The sheave assembly of claim 9 wherein the ring has a sheave diameter of at least

of at least 16 inches.

12.  The sheave assembly of claim 11 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.

13.  The sheave assembly of claim 9 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
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20. The sheave assenbly according to claim19, wherein
the pivoting nmeans conprises a pivoting plate

structure. 21. The sheave assenbly according to
claim19, wherein the pivoting nmeans conprises a
pi voting gate structure. 22. The sheave

assenbly according to claim 19, wherein the ring has a
sheave di aneter of at |east of at |east 16 inches.
additical sidfde sheave assenbly according to claim 19, wherein

e plurality of bearings are supported by a pair of

paral |l el plates. 24. The sheave assenbly

according to clajm 23, wherein the bearings ar

pHovi dedigane pssrmely s ?}ﬁlgb% SbEFelribe slohhase &eﬂ%ra@éwu%? shape.
plates to be aligned with each other. 25. The

sheave assenbly according to claim23, wherein the
bEar i Yysheaveagsemblyde éh ¢lainp@imheretrtlic dils pbthegupnertaalér wil engage

. th [ r plates in a staggered arrangenent such
“nOH?ﬁgﬁgﬁh%p%&hrings are not aligned.

16. A sheave assembly as in claim 9 wherein rollers further comprise bearings that

operate to facilitate rotation of the rollers.

17. A sheave assembly as in claim 9 wherein the slot in the plate is not visible from an

exterior surface of the plate.

18. A sheave assembly as in claim 9 further comprising a handguard assembly that

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

19. A sheave assembly comprising:

a ring made of lubricated plastic, the ring being supported by a support assembly having a
support surface comprising a plurality of bearings positioned in generally semi-circular
configuration, wherein the ring has an inner surface having a cross-sectional profile that is
complementary to the support surface, and wherein the ring comprises a groove on an outer
surface thereof to accommodate a wireline or cable; and

a frame which supports the support assembly and which comprises pivoting means for
opening and closing the sheave assembly to permit loading and unloading of the wireline or

cable.

20.  The sheave assembly according to claim 19, wherein the pivoting means

comprises a pivoting plate structure.

21.  The sheave assembly according to claim 19, wherein the pivoting means

comprises a pivoting gate structure.
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22.  The sheave assembly according to claim 19, wherein the ring has a sheave

diameter of at least of at least 16 inches.

23.  The sheave assembly according to claim 19, wherein the plurality of bearings are

supported by a pair of parallel plates.

24.  The sheave assembly according to claim 23, wherein the bearings are provided in

pairs and disposed on each of the pair of plates to be aligned with each other.
25.  The sheave assembly according to claim 23, wherein the bearings are provided in

pairs and disposed on each of the pair of plates in a staggered arrangement such that the bearings

are not aligned.
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