3 0 NOV 2006 WD 03/104665 PCT1US03/ 08524 APPARATUS AND METHOD FOR ‘
RETARDI NG TRANSLATI ON° BETWEEN TWO BODI ES Technical Field Thegﬁ@v&@ViﬂMB
rel ates to apparatus and nmethods for preventing or limting relative

| i near novenent between two bodi es or objects. Mre particul arl t he
present i MV/RAYI%8¢5pertains to the construction and operﬁgpgﬁméﬁhﬁrakes and
| ocks for retarding the translation of an object. 5 Background of the

| nventi on Locki ng devices are needed in various settings to prevent, and

selectively allow, Qlﬂ | %gw ' f I ARELA h as a rod,
relative to anot her %g'gy. %@‘gl@r“h rrergér)\h r%cﬁmé@?on prowT es a nechani cal
devi ce on a subsea collet conne@EWEENMTWOBGBHS t 0 secure a bl owout
preventer stack to a well head to prevent the 10 i nadvertent unl ocking of
the collet connector. The Cooper Caneron Corporation lock is shown

general |y at Iechnicalfigld 1. A pair of opposed jaws 12 and 14 provide an
opening w thin Wé&hwﬁpﬁi&ﬂﬁo%& rﬁfﬁ%\“éiﬁs and rh%’cﬁ@&sqgr prévinthg¥Simitihgand 14 are

fixed to a frame 16 screws that restrict axial novenent but
al | ow | i ni t edrefadive linger mevasanh betypen wedodigsar ohigdly. j Nerepgricparys therRsesenhe

frame 16 is aﬁ%rﬁ@ﬁ.'ggclﬁ@mo RLEBhSIlicsh drfdcoperitibe bf HrBkesGinE S5tk Ofor retaraingc ket 18

recei ves two tgui de bolts 20 in appropriate holes. The guide bolts 20 al so
pass t hrough BppeeReticncbanshied i n the jaws 12 and 14. The jaws 12 and 14
are novabl e along the guide bolts 20 within the restrictions of the

shoul der scre use un the jaws on the franme 16. Nuts at the ends
of the %ui de %@%@Q@M gui de bolts confined within the holes in
tf bracket 18 and.ccking flevices bk meeded i vatiius Settinggtoperent, and gelegtivelposi t i oned
al.ohg the gui . t : | urging the
Faw 12 1 ovar IERE RNt PENRRGT LR SoBTER e HloB s I8 andferkeny 2 The
two jaws 12 afieprenCamgieniCorposmtion pepvides ameghanical deyicesasa pbsseeiet hem The

surface of eagfin@lioliha if Wediid¥sculca BIBfout prdvBmkr 86K 1B GlviellhER th Pebvist the!r ved,
and lined wh grooves and teeth 24. The teeth 24 gggg e the rodlqb% bei ng
I

recei vBY wi t Hipadverigi unlociing of it gRllst compedlern Ehe Geangr D Gopratiog I9eK%y ¢ he
rodI agai nst Imf ]Edéﬂélﬁw atr’nl;)‘ﬁﬂ!-'i' B .n‘t.d}_\ bﬁ{ﬁ';dpv&eﬂ@aw&? ridaniepraide Andpentng .
application of sufficient |ongitudin rce on.t th and.
gr ooves of th‘@'ﬂ}"b‘ﬂi“ﬁrhﬂ rqd{got %&H")fﬁiogﬁtad'lﬁh? ‘ﬁ\"@rq%g{“?{'%g%oﬁrxgg{at%@&f‘%\?vg 12 to
be pushed agawittséhoukier syswsribatwestiie exialtigvement ng atovalimiteddatetahmoyemment af and
all owing the hEEhR RS ethnfl rreHine 8 i€ b foBuibd BNHkRENdtod to
move. Friction and mechanical spring forces thus provide the resistance
to hol 6 the reunegen rstrackebi@ipspives wpgHidg bokte2G in @pproriaie holes. The guide

bolts 20 also pass through appropriate holes in the jaws 12 and 14. The jaws 12 and
14 are movable along the guide bolts 20 within the restrictions of the shoulder screws
used to mount the jaws on the frame 16. Nuts at the ends of the guide bolts 20 keep
} the guide bolts confined within the holes in the bracket 18 and the jaws 12 and 14.
20 Spring washers 22 are positioned along the guide bolts 20 between the bracket 18 and
| the jaw 12, urging the jaw 12 toward the jaw 14. Thus, the spring washers 22 tend to
force the two jaws 12 and 14 together around the rod that passes between them. The
surface of each of the two jaws 12 and 14 that contacts the rod is curved, and lined
with grooves and teeth 24. The teeth 24 engage the rod by being received within like
25 grooves defining teeth on the rod, to hold the rod against longitudinal movemerit
relative to the frame 18. Only by application of sufficient longitudinal force on the rod
can the teeth and grooves of the rod and the jaws 12 and 14 interact to force the jaw
12 to be pushed against the spring washers 22, moving away from the jaw 14 and
allowing the teeth of the rod and jaws to disengage to allow the rod to move.Friction
30 and mechanical spring forces thus provide the resistance to hold the rod against

" movement relative to the frame.



3 0 NOV 2006 WO 03/104665 PCT/US03/08524 2 A pin 26 is threaded through a
hole in the bracket 18 and can be advanced to engage the jaw Jyplangvm%m]F
limt the novenent of the jaw 12 and the bracket toward each ot ile
the guide bolts 20 imt novenent of the jaw 14 away fromthe bracket. The
pin 26 can wouyHesk the jaws 12 and 14 agai nst novenent PaWE§03f8E 5 each
other with a rod engaged by the jaw t8eth 24, and so | ock the rod agai nst

| ongi tudi nal novenent relative to the frame 16. The mechanical | ock 10 can

be th 00 Iglr2 gﬁ for sepm zaps)m're@aédmmggﬁmmemethe bidtRet Mnﬂ%aﬂ@eaﬂﬁhnb&ﬁtgspfi ng
washers ave e orrode in t subs nvironment. Spring
washers requi P'(‘-f’agﬁﬁ)'l ngﬁg&tﬁ anlfC"g‘{ il ngyﬂagnttogthpquw ifﬂpcﬁtﬁgpﬁpﬂ%go%gl gned
washer i nsi deeddhritiezdvtdlp #eaguitecdole pe irmit movdnsent oftheﬂwmwayﬁd)m fRbi s makes
the spring wa ' her . Vi rovi d Cooper
Caner on Corpo?%?%%n%ﬁ%égnamﬁg%&'ﬁééc1? ?ﬁ?‘%&a@%ﬁ (W]SBE yg'fc’"bvashers
that .fi® | oosedoh O&IG(DMthIaaoct@IQagtﬁmbytb&ma&h 24) andgodogidbe agagainsiough t he
housi ng. A CO'OB%FB{nbmo‘%H‘%nﬁ%ﬁe%g#ﬁ% dy on one side 15 of the stack of

washers to b t he was e Ive to the rod. The slanted washers
t hus engage and bit merhanieai losk 10 carcha ton lasgrifonsame applications.nBirthen deeent

through the_ husi20and heftpfing washetiz1Rde WASHIBRY 1 Sb el Rihe @R i ed to push

the washers against the spring to |lower th ers and
rel ease the rYYIPRIRent| SRGISMAIITE FeaBs Expismatesialen orlef 9 fit APreBgEher s and the

housi np 20 Anighed whsteeinsite lifRdd spacsland ?‘éirefaie thB ddresOleguikbtd Srhistrigkes
regi stered trtﬁdemark Thi s k includes a netal sleeve, and

EAR- L r).
i s.based on t &S Wﬂgmsﬁ?réeﬁ?ens'?astic expansi on of metal under pressure.
T“(Te} sl eeve surr ourdsther lockingdeticg pedvixiet! b Coojel OateroreCarporstiat emgloygrount  of

f d d
poi de. f 1 om t rgvEnf BN B0l OF @bl R obo0 proPRE BB pLeddils '

sl eeve nust tRlongenepssegephwughithednusioh A ooifspoeg pusbas tooggeimmaoreonemder r| ction
requi rgd for &fmtédm%sﬁ&s%%ﬁt%ﬂsm ﬁ]é?@reaan%mﬁeme HR\dnfegior ks of f - of

friction between the sleeve an re is a tendency for
t he resi st anckashers s gngagaang kind thﬁFP&'é?VfW'OB?EEN@% longitydinal goxepentywears. |t

i s advant agequﬁ;u@nmed@ﬁsnﬁgam ﬁnmramaavﬂié@yfme@hﬁy@d abp]feleltagusmhe br aki ng,
30 device for tar

1
S0t per S Eody washeR a0aet did e R pREHBE pf b ped iR RS M Rl suah

devi ce that dengitbdinahedeementaclativado thearagkereobindtiedousiagnd t hat requires no
hi ghl ygt echni cal j@ﬁt‘hQﬁﬁé&aﬁ&kﬂB%@i&&s t2 Sotd BhES Y reb P LM frQRnHREL S these

needs. Su nmar
EAR-LOC®. This lock includes a metal sleeve, and is based on the principle of

elastic expansion of metal under pressure. The sleeve suitounds a rod and grabs the
rod with a consistent amount of force, and is released wheh hydraulic pressure is
N applied to the device. Aside from the tendency of this style of lock to be expensive,
: 25 the sleeve must be long to provide enough surface area to generate the friction
| ‘required for significant resistance. Further, since the device works off of friction
between the sleeve and a polished rod, there is a tendency for the resistance to
decrease with number of cycles as the sieeve wears.
‘ It is advantageous and desirable to provide an improved locking, or braklng,
30 device for retarding transiation of a rod, for example, relative to another body. ltis an
object of the present invention to provide such a device that can be made in a wide
range of sizes, and that requires no highly technical equipment io operate. The
present invention meets these needs.

Summary of the Invention
35 . The present invention provides apparatus for retarding translation of one body




35 The present invention provides apparatus for retarding translation of
one body 3 0 NOV 2006 WO 03/104665 PCT/ US03/ 08524 3 relative3®d NOIHt 2500
body wherein a first body circunscribes a second body. A cylindrical
surface is part of one of the first and second bodi es, and circunscribes
t he secondvtaediwsesIhe cylindrical surface is structured PCT/AISWGMAES20r nore
grooves. Where one groove is used, tle groove is in the formof a helical
thread that runs along the 5 cylindrical surface. Wiere nore than one
groove is usegativé® anbmemﬁymrem 4 firgt iRydy cirquaeiibeg aaureew@bddlye;\cyl i ndri cal

surface. A ret L ner carr er of e.fir nd bodi es
that does not® Q‘i‘fEa'tsﬁ'E""%et‘? BE‘?H‘F‘@% °53| ﬁ?iFP‘éﬁ?mE%p?dA%se."““Gt'rﬁ‘é"”FE{"r e may  be
i nt egral wi t hsdched balyy Théaylinddoal steface Is,stroctursd with eneatit imoteapiodveer Where A fir st

d | asti ' ' f e d
Lot | amt IR s DR BLARY el gl 5eRE pi R DAl Lo
el asti & devi c@lindricalrsuﬁm ﬂwhemmor@thaonne slpowerigusedathea!mtafps afe geulax, rings,

o an el ast ] cpekfs Wand e Sirdfd Sule Aokaipl 04 By HRGIRFBFBoTRIa L Nt

it is general ormo an array

of rings it |%e°° "phpgdies “éﬁmo?%"@lhé‘éﬂ/@eﬁﬁ'f'%f?q csﬂwcal sifape Tha retainer may
| ongi t udi nal | pe mfﬁbﬁd it i Dy G\t 6imiyebe DS RbrBRS At foinee] ast i i ty

toward the on nar e, drical, surface, d resides
e e ordadlh goRls Srdned By i HBReCand O R st BroiRgal oe. The
first # asti cnov@mentrslativario\tdtetaiise! mmseelaisﬂstlemais rothé o ci tal gaih sprimgvhi ch
the elastic e ndri cal
surface to prace;‘v%lr?&%F é;ﬁg 'gq(;éémj %hr I%?F%@l o hg% [ﬁgtégé%\éqﬁs{oglé nqﬁ E\é/r{e!%ond

bodi es; and dhatdl ieaseralyeirguiar erdylndrical, aﬂhough in thiadorel efswi arrau@f/rnm ifis

di storted an VIS s e ndri cal
surface to afgl Eﬁ/ﬂvﬁlﬁb?ﬁzg%%{'/eeﬂhgns atlol% "%ﬂg ?Pér’f;rswl %gleeg%é]ig bodi es.
Longi t udi nal qUBFtE%‘eidst’YéFBﬁlaﬁ'&Wﬁ%Vaﬁ%thﬁ@@hOt 'ﬁ@refgr?%’?s ef the oylindeea) pwiEceut  of
the grgove OrandGéé?dEé%theloﬂe Qﬂ&of rBMéfs |ftnbﬁoffc@é( e df eHe érb@«e%f"g'rd’ﬂiiéé Chle

surface is t he, second he retainer |s r d by the
T e bouy. " et *Fedfcﬁfwwqfege ey tohiein Gt b ES e SRl | |
di storted andievieemasilds inrthevhdier nore gosovavoidhgeyindrical suyfacath meveakysdatise on of

the el astic q#’a}‘a&lﬁﬁo %ﬂv@ﬁ%%ﬁw&ﬂgﬁ Hﬁs'dﬂ S8 odnf r&%(d HWhic aL

surface is € re ainer 1s carri e
second body thenelasficslerion md@ﬂorteld@nd puehedioghof theneneddr aare QfOOM%ﬁ/*Pfdb;e | S

di st opped an@yfr@ﬁwge}ﬁc&mmﬁem@e s REPLAEAMAS r#@vaﬁeﬁéﬂécahd F&Ms act i on of
30 the elasticC device. A.s nd round el astic bg be incl uded,

constrai ned thpngiuding| farce |'9C?Hp§'ed esRaush ?‘ﬁ@rsbﬁ'és"l?rdeﬁﬁ? QULRT SRR FQOYF Ot he

cylindrical syptsd‘vage and confined by the retainer and thereby restrained
against I ongi tudi pal, OVeHRA it &lidh iheoyhiintdl Suk&e 3t PSH of the) 8458 body

and the retainer is carried by the first body. In such form of the invention, the elastic
25 device is distorted and removed from the one or more grooves by radial expansion of

the elastic device.

In ancther form of the invention, the cylindrical surface is part of the first body
and the retainer is carried by the second body. In this form of the invention, the elastic
device is distorted and removed from the one or more grooves by radial contraction of

30 the elastic device.
| A second round elastic device may be included, constrained by its elasticity
toward the one or more grooves of the cylindrical surface, and confined by the retainer
and thereby restrained against longitudinal movement relative to the retainer. In such
case, one of the first and second elastic devices is inside the other elastic device so
35 that the first elastic device is between the cylindrical surface and the second elastic
device.



case, one of the first and second el asti-c devices is inside the_gthgr

el astic device so 35 that the first elastic device is between th8 NOV 2006
cylindrical surface and the second el astic device. 39 NOV 2006 WO

03/ 104665 PCTI US03/ 08524 4 A |ocking sleeve may be included, receivable by
t he retai né¥Of/tM6dShe first elastic device in the restr  8HIESIBI24ur at i on
to lock the first elastic device agairst noving to the rel ease
configuration. The |ocking sleeve nay be selectively operated by an
operating system #&nckingsledve roay beeintioddi, regeigabdelethe rétaineswithdbe fiskl y i nserts
the | ocking 5 ' . ] : I Leeve
fromthe ret aie%%ﬁé%?g%@? g%ggi'gji%%ﬁﬁdgﬁ ti’? '?gﬂg gb?ﬁ%ﬁﬁ%\%&%gﬁéﬁggﬁgﬁ ody
rel ative to atflheesleass@pniigyraion. e lpgkingslecye may e spisdtivalyioperates liyyanway  of
mechani cal engagaRUystein, LAifelibd Bithe RLAR! L ¥6shohd Biind e one

or nore_grooves of ‘the cylindrica sur?ace_ aﬁtgb cl)err?glﬁ%uﬁl nal ‘%orce IS

appl i ed®t o on&epwdpiortas miaings andwithdsavs the jockingisleews fimsthedetainale el astic 10
de;/ihcg a][ldt L orce iThQ@hrﬁioﬁBﬁ%@ﬁﬁdﬁat B Hf’\b\'ﬁdhe{cnh@f dh@fbotey rallmiﬁré!ltcgérfamé_ £BodyA

met hod o e_invention includes the, step reventing re v
transiation  BEVRELHY PRertertiveae s by yatoneat s prosibrn Sithe st | o

devi ce resi di ngsticrietibe rezeivedwithimtheong vomoegradvet bithe ylinddedl safacsantiace in a
restrain confj ' i i | r,ce. t. LSt . the
first round el abine0ne R ShrBRoind bou) SR Y Bhe e o Giofsiiciliie e of
t he cy?@ ndri cdgviesantiferee it outeof engagameniovithithe)onexorimere geooes.ow rel ati ve

transiati on bet weomsli ot 3 n@bnIRARAE RS predulnfng TRt ch t he

fjrst elastic device Is provi structured W ) d ar gr oove

conbri sing a baweandhe fiust and weand Rogiasry the frstelastia devie rgaiding & the ofg i ded i n

the cylindri ciabreghsdvas of the eyimtificNalkriacE MLIEBIRdin b@{ﬂgﬁ@ﬂoﬁ, kad bppisikg and second
the 20 thr renove

bodi i the first elasti [ i t dt

ong ¢ udi na erdignadted Sehe e TrirSde Paste taberunaet f rut e atest ai n
confi glfi at i onmoiElyeoqwes sEthe cylindrozl swiace tawietbase eordiggration ivatibw redstivet ance to

t ra“.s' ation Olfr r?la{i betw%rfﬂﬂe%gfﬁﬁoegécgﬁ%%?esb it lee%’l%gﬁlll %ﬁgiheipeg e%]; i

magni tude to effectively |ock e rod 1n place as desired. positive | ock
of the rod i ndeyiceisderdvigessstructyred withza lead andoa/grgeve comprising adbigaththaki n, t he

terms "retar Wes%@ﬁ%@élé&iib%%cé’i@'ﬁ%ﬁe&ﬁﬁhé&ﬂﬂgri&i siH=RM BEtiofpverent, and -
stopping or preventing novenent. Th a "brake" as used herein_ may resist

us, ora . eln
novement and 'BPYNEAt betweemnibe first aprl seppndhpdisspligns the Jish elpgficevise Witk the
confi @ at i onthiead & lemovEvgiimRiHal sidck He@eden thedfirsi aheilseBehdd@die 6n thayesiainused to
positively hc%l {:i ug ti%rake in a configuration in which the brake prevents
movement and Camioi 30 move to a rel ease configuration. Also, the term
"rod" is used her dha prasent igeentioratrogdessesigniiicadioesisiabes fa tivoehgtianefia rein be

circumscri bedyfimh@RQishite BAAY corfidthnt SnPor2dH¥grtlidR difeBfvely lock the rod in

- place as desired. A positive lock of the rod in a fixed position is also provided.
! : 25_ As used herein, the terms "retarding” and "braking” denoie resisiing or slowing
movement, and stopping or preventing movement. Thus, a "brake” as used herein
may resist movement and prevent movement, but which can be moved to a release
configuration to allow movemeni. A “lock," or locking device may be used to positively
hold a brake in a configuration in which the brake prevents movement and cannot
30 move to a release configuration. Also, the term "rod" is used herein in a general sense
' to describe a body that can be circumscribed by another body, and is a body of portion
of a body of any shape that can be so circumscribed; an elongate shape, such as that
of a rod, would be a convenient shape for this purpose and is so referred to for

simplicity of description.’




of a body of any shape that can be so circunscribed; an el ongate shape,
such as that of a rod, would be a conveni ent shape for thi's \p}g@ ﬁ?(y g@gl S
so referred to for sinplicity of description. 3 0 NOV 2006 3 4

PCT/ US03/ 08524 RR 5 Brief Description of the Draw ngs Fi IS an

i sometric WREFHYHY prior art device d| scussed above; Fi § T/U§03é9ﬁﬂ43 are
side elevations in partial section of a rod brake according to the present
invention in two configurations; Figs. 4 and 5 are side elevations in

partial secti BriefDescrption efithe Drawings of Fi gs. 2 and 3, with a |ocking sleeve
h t diff ken
S g\gg : n two dif neag@ni .sgamédn%wélmg&g ,?”.E‘ls &t n%ev%egﬁscass%a%géﬁ%&'félﬁaa

sl eeve of Figére S!Fi%e'e‘ﬁ'“@&s in sa-aalcfegﬂoaroéa & @?Wommmmsﬁmdm@%msect i ons

showi ng di f f efmawb cbiigifatiehs; tcib@ ad mekiaahze%ﬁﬁbn% pired sbdlioh Bené Ry brake of
enl ar fragnentary cross sections

Fi gs 2 5; e
shgvm ng® di ffeB@h‘? Eﬁg§i’2 al’g%s@%lﬂ?g’ﬁ%ﬂ’g HERYE; g\gn B‘ftw?ﬁgeﬂﬁ% W@glﬁﬁwnﬁﬁ'&-ad t hat
can be used i ﬁlsténerosmsbdiﬁraiaeemélo@ B8 6-62n Fly. 5FFigS. is 47 isbneBicRiei dtthee! evati ons

simlar to Fi split rings rather:
than a coil %?‘R'%Slg?ye 4Fic} Q'gr,pdgslgaﬁﬁ?gafe %Tﬁ%??‘fgg éﬁ@gﬁg’sﬁﬁﬂmﬁpes of
split rings tﬂmmﬁ@enhim df thetspeng tbal dan &k @sed infhey®d bidke bBFigarads;Fi gs. 18
15 and 19 are, f %‘[W r
cross-secti onalfﬁ%; P%Pd 13 gé&lfrgéiﬁ %%%geslot{:&}%ﬂ% &ET"I”%?@ag. n the
rod br#ke of ¥Eclianal profiles of thejspring a@d@@@letc@n@e us¢kindhe wddrakiewf Figs. 20 Fi gs.

2-5, but show.ng a rod brake enpl oying an internal threaded surface

eiving a coil qg that is carried with the rod; Figs. 24 and 25 are
enl%ar ged, fr agrrent 15 &te ddreipiiassiviar inyFias- fzf%PB?ﬁhOWBlgrﬂs”Od bakef t he

spring that mimmdnnga rithér tharta Ml%bﬁhg?f:lgEl Band2(F #3 isoaRfichieds of 26 and

27 are enl ar fra ar ros erent
Cross- sect i O%WP egpf’?ﬁf ?ﬁsyﬂfﬁﬁ ﬁ(ﬁoqgﬂrtagn%ﬂig':'%té VA9 A48 i n the
rod br#ke of andge ar@ enlakied Ffraymenﬁsf@dssaeetmsdbomh@cﬁﬁénenfaosspsmlmel to Figs.

20-23, but shg fgh%gﬁgslyh@?ﬁiovgém oaér gﬁ.g& hlind ;oa%me%wgg {han a coil

spring; Fi gs ar e ar ge gnentary cross sections
showi ng differ ent R dﬁse?x%“%é@tﬁ“iﬂﬂwamﬂﬁs mlbstqﬁlgs Beb. btlfr"ﬁtjﬂgwml@ rogjbrabsg es t hat

can be used Iéﬂnméwlgré?phniéf@mr@ﬁe&mce Fadrivihe a':do§pnn§4hé}r@ca’ﬁ$éd%ﬁ tﬁa\fo Vi ews
of a ring pack,t he rod grake 28-31; Figs. 36

and 37 are JP9 Q?I @ QF‘?’ gﬁgresen%'qegr qquﬂraégcrog@s%ﬁq@%spowmgtd erRIhIaRgS a
| ocki rB9 pi n refitheesprihdn@iat ean beowset igths rogidrake dfiFilys, 2B23;%nd Fiyso3carfeatdren t aken

oo e Sl R3Sl oyl ot B At BBy o S, | o5
with a | ead tsheng athteaddisa dan be sewy irothe rdvkbrelolofifiigsc 28-28f t he present
i nvention Figs. 28-31 are side elevations similar to Figs. 20-23, but showing a rod brake
) employing split rings rather than a coil spring; Figs. 32 and 33 are enlarged,
: } 25 fragmentary cross sections showing different cross-sectional profiles of the rings and
grooves that can be used in the rod brake of Figs. 28-31; Figs. 34 and 35 are two
views of a ring pack that can be used in the rod brake of Figs. 28-31; Figs. 36 and 37
are side elevations similar to Figs. 30 and 31, but showing a locking pin rather than a
locking sleeve; Fig. 38 is a cross section taken along line 38-38 in Fig. 36; Fig. 39 is an
30 isometric view of the locking pin of Figs 36-38; Fig. 40 is an isometric view of a single
split ring with a lead that can be used in any of the rod brakes of the present invention
that feature a threaded surface; and Fig. 41 is an isometric view of a split ring packet
with a lead that can be used in any of the rod brakes of the present invention that
feature a threaded surface.
35 | Figs. 42, 43, 45 and 46 are side elevations similar to Figs. 2-5, but showing a
' rod brake employing an elastic slesve; Fig. 44 is an enlarged, fragmentary cross



that feature a threaded surface; and Fig. 41 is an isonetric view of a
split ring packet wth a |lead that can be used in any of the BW@W

the present invention that feature a threaded surface. 35 Figs 43,
and 46 are side elevations simlar to Figs. 2-5, but showng a rod brake
enpl oyi ng avoed/msdshc sl eeve; Fig. 44 is an enl arged, fr aReni0a0§52¢ross 3 0
NOV 2006 WD 03/104665 PCT/ US03/ 0852466 section of an elastic sleeve,
having an internal thread, that can be used with the rod brake of Figs.
42, 43, 45 alﬁécﬁ@ ofaindidstigsidetre| Isaving andidemblthead; itebcad bansedivadthttherosl eeve,

h t h t.h .

15015 Hg. AR T B B SRR A e Y o YRR RS

sl eeve of Fi g'Javmﬁ intetnkl grogves, that lbaivbegsegrvdtbhviesrod Brake OﬂBIQS si2el 5 Figed®isevat i on
I to Fig ' I

i T 2L g e A2 Y B SERAANL B3 il o] cove

ace; I's an 1sonetric view of an-
el asti & sl ee\l@,wnnmqvgs external grooves, that can be used with the rod

brake of Fig. 49; gidis@is éé.dé éue@éaoﬁahméaaﬁgb&ﬁ @ﬂf@ﬁlﬁ@é raa%‘ke%%idymg of the
el astic sl eeve of first havi ng hr ead

cylindrical sqm'%fé'es%FY%gwﬂ'?z‘ ?’@W'W@ﬁﬁeéuswfm‘c&r"'séoﬁﬁ "'Ssmet"'ﬁeﬂewcg RFBwi ng a
-rod brake egr&t@ﬁb@%g@ hahﬁgséxté‘ma bﬂﬁ\l& Wat Barﬂiib ¢l QUith #Hle 154 biaRé of hgmgag J
grooves; an =l . | a ni ar nen sSecC Wi ng an
doorTe ol e i in beRe SRaRbREY sitra SURR phbY cfbis e Bt EB SMIRAT o0 a
cyl i ndta cal s’wtfbadyehawmgéﬁhgpadewqéndr&a shirfgse; Flgd5hie & vishv simitardo Big. 81, dvfat | ons

i n partial gté\nﬂ?l an:Jd a'i(g gmﬁfcﬁh@aﬂ %‘aét%e&ﬁ%&%@éerf&helﬁgﬁmt’l%rl%una

C

|l oying a s COI sprlng
Fi_gs 56 and gsdovas;egrshﬁma Sélnseaxmriaw@ fragmentary gloss setipmshawinganelaslior ake i n
two differe With ith 84 @ﬁ&hgraoo@a@mebwh% frQ 'bbdysm{vtn@% A1 QUREceS P! T t
rings; Figs. are side elevations I n partla section of a rod

brake in tm"ﬂﬁhfﬂ‘r@?"éﬁt configurations, 20 enploying an elastic sleeve over
a coi l4gspring; Fi mgs SDariBb aﬁésiaéeleeaﬂéﬁsmlgawmsm offh rof Bfalke & th)ECt i on of a

rod brake in r ent conf uratlon an el astl

over split rlc#%@eﬂgprg‘t%u@onss e@ﬁ @%‘Fﬁ?‘%% lgﬁerérfogg? PETE é%t\'fgl t hat
can be used spiitd) Figse56 anti Wakeldebleﬁut@ss ing&rtmhsbcien offeared Ib@ka il ogi t udi naI
split; Fig. . 4. ”!.&m%d t ev
with a | ongi tuéE!r ?'O'W ﬁ}'éﬁtuo%, B@n C%ZL&"HQ%S ro %ﬁaﬁ@ 'alé'— dscanﬁgg and
61, Fig. 64 msnﬂ%eevai@nelnmm seationof serpd brake idwo idisterast O@F B'éféﬁoﬂ’s‘r ake

enpl OyigNg @ E{ R %'élasﬁ@éi&é\& &atm&arspwms%tﬁa{da drb &b efé%tlon§i?f' ng; and
Fig. 65 and is S|3e el evation in partial section of a rod brake enpl oyi ng

a coil spri ngatigtractionssfia rod prakg i Mﬂﬂ&‘er%w@gwme?fﬁw%"whﬂﬁ% of an
operating sysleete badr spRihgd Fig. 6Distah@ometric view of an elastic sleeve that can be

used with the rod brake of Figs. 58 and 59, having a longitudinal split; Fig. 63 is a view
similar to Fig. 62, showing an elastic sleeve, with a longitudinal split, for use with the
25 rod brake of Figs. 60 and 61; Fig. 64 and is side elevation in partial section of a rod
brake employing a second coil spring counter-wound under a first coil spring; and Fig.
85 and is side elevation in partial section of a rod brake employing a coil spring under
split rings.
Fig. 66 is a schematic diagram of an operating system for controlling the
- 30 position of a locking sleeve according to the present invention; Fig. 67 is a view similar
| to Fig. 66, but indicating a fluid pressure actuator; and Fig. 68 is a view similar to Fig.
66, but indicating an electrical actuator.



30 position of a locking sleeve according to the present invention; Fig. 67
is aviewsimlar to Fig. 66, but indicating a fluid pressure Jgtygyozs
and Fig. 68 is a viewsimlar to Fig. 66, but indicating an electrica
actuator. 3 n NOV 2006 WD 03/104665 PCT/ US03/05524 7 Detailed Description
of Present IWOPKB#&Sred Enbodi ments The present inventi onPCEHUBW[0EREr at ed and
described herein in multiple preferred enbodinents. A rod brake according
to the present invention is shown generally at 30 in Figs. 6 2 and 3. A
first body 32Defrilsziascrintive of Bresand I gntsh is |ocated within a
passage 36 throug 32, and
a portion of theh]g{arc]}‘]:‘eJ ngﬁ%yﬁgﬁ,&"u%ﬁﬁd %nsdo% ro%Ef h8|fe:n Ipﬁutigfeﬁz}r?igggé’% I n
all of the entrobdiments of the present invention i I ust rated and descri bed

herein, the first opdraa acB@rgnﬁé (ARY pRBERGEHEN i HhHLBRerdiniauah Fige_t hat

prOV|des for 10 the first to circunscr econ al | ows

for the secondlalbiyAfigt Rpdve3 “GTPFQT'QCGB‘F%?‘?G?"Q‘ B‘I’Ch{tzai‘*vwh‘f"b'sth’f-@teﬂl"\"ét“ Hody.

Li kewi se, thepsuesguab dnﬂﬁgh FRVird18od. GHYya p@.hap@rth@m’et bdﬂﬂbﬂm pclidnFt ur e
t hat enabl es }fhe seﬁg,n g@dg to be ci rey ed by e first body and

al l ows for thB¢SEEH W'Wo?fﬁ Ily relative to the first
body. For each entyadh aitofthi embodimerits pithé pmaentunvehiiuﬂinllngtratheasd desctibede of a

P e ron o aneufl 6 B R TAYBSh BYURRE ek pRliBOfYplohrd bt ibpdc, a0 2
ot herwise undbe érshberdydo sisaunsdriedbie second bedy and dioves foothetsmctndtbhéy toaneMender of
the first bogﬁ %@@n&li}%lﬁﬁ@bﬂ& t%Bd;F NGkeREOHH gsgasm boliFth % B &Y

appropriate poses of discussion, e second body
571 dont i 11 ecFhane rabipcluses 4 sinisiire et enable theseaRdRAK RRF CIDAMHESE BEd, 20
The first bodye r.&sbéu;%d@umrsﬂﬂ@s&@nuﬂommvb h&gﬁ@mmdrdmmmaﬁe rgsl des
The second bolﬁc/j 34 Iéagﬁ n el on ﬂ @ {{? gg Pg e heI|

groove, or tHfd¥afor P?"@e?f Esin: @RPreg, I ‘éﬂ"“gs PEAL@UreR 8?%ﬁaﬁgr | n t he
formofs a caran@h%rﬁe:sb@iﬁﬁadrmmgd firdt @odly is Hlustaet; aB@a pdttien obgn dléndatess a centr al
opening 42 al i W { t passes
through the da eff\ ?rcfﬁ F%'pgfle% %Spr% i ?tﬁe'ﬂ% g%%nﬁﬁ&z%%gﬁi%&y Zt?)rl ng 44
ci rcumscri besndbestaod the thesmuiainder of He fest iedypanddthe enaindler ofithe aesopd bedy  t hat
the spring mgy, A 5% E@P‘éptbﬁ%nmetshéﬁést rﬁﬁnﬁé}ri‘éﬁﬂjmc}g@@ oPBEdRGIoAdhd SeddRyd tightly

against the ro eonetry and el astlc constant of the spring so

that the sprﬁW@YFé%‘P'ﬁé%dOW flhﬁtetnﬁ rodh wherg "sondbadyoifiot vsedi g. 2, in the

springjgs nost rel %@%rstﬁﬁdyhﬁﬂﬁies%%@éd@@@ﬁ in ﬁﬁiﬂf ih@lséﬁinld(mdﬁ&# fFasEr i bi ng the
rod 34. 30 T c0|I edvmt and is too

|l arge to pass °‘*F Hg Scsjﬁﬂw'&aﬁ?? g "%%%Fﬂd ‘"E% ada}ngfeﬁ'leg?ﬁ! 3F°°f’?\‘ Ot irst
body passage t&éad BAsrdntieroutdr legingyinal sugface. A retainer in the form of a cap 40 is bolted

to the first body 32. The cap 40 has a central opening 42 aligned with the passage 36
so that the rod 34 also passes through the cap. A round elastic member in the form of
25 a coil spring 44 circumscribes the rod 34 and has the same pitch as the thread 38 so

that the spring may be received within the thread. The spring 44 is held tightly against
the rod 34 by the geometry and elastic constant of the spring so that the spring resides
within the thread 38 as shown in Fig. 2, in the spring's most relaxed, or least strained,
configuration circumscribing the rod 34,
30 The coll spring 44 is located within the cap 40, and is foo large to pass through
the cap central opening 42 or to enter the first body passage 36. Further, the spring
44 extends from the end of the interior of the cap 40 the end of the first body 32.
Except for the presence of the spring 44 residing in the thread 38, the rod 34 is
movable longitudinally relative to the first body 32 along the passage 36. However, the
35 - coil spring 44 is restrained by the cap 40 and the end of the first body 32 against such
" movement relative o the first body. Therefore, the spring 44 residing in the thread 38




44 extends fromthe end of the interior of the cap 40 the end of the first
body 32. Except for the presence of the spring 44 residing in3tthélQh28s6d
38, the rod 34 is novable longitudinally relative to the first body 32

al ong the passage 36. However, the 35 coil spring 44 is restrained by the
cap 40 and wWa&ywn@sof the first body 32 agai nst such noPeTER3/BBKati ve to
the first body. Therefore, the spring%4 residing in the thread 38 3 0 N O
V 2006 WD 03/104665 PCTI US03108524 8 prevents the rod 34 fromtranslating
| ongi t udi nal | preveritathe ved 34fram &ranslatisg Idngithdinally refaties oliles firsthadg G2 iioeitheAs

| ongi t udi nal {Ji?ercﬁcﬁnis applied to the rod 34 to the right, as viewed in Fig.
2, relative e first body 32, equal longitudinal force is applied to
the spring 38 in tArdongludipalderce is apblieside therrod§4 torthe dohd, asfviewed ift Figs2, body,

pressing the Rl tﬁerﬂs{sbo%g%zr@uaha@gnaa.ﬁaf&&e k& BBollelte A spliiPad g ! ude of

the force by sprin hread is

equal t the W@ﬁltﬁttﬂ@eﬂ%rfbw%enwghqﬁmﬁmay. prefﬁ@atlmwn@aollsagalns thed 34,

With the resudide 6ﬂﬁéﬂ1fréh% rrﬂdnfagﬁm&%fiheedﬁﬁéibmmm%%pﬁ@ ﬁrbééé@ Egnéthﬁ‘efl rst
body 32. Howeyer nitude of the gl tudi nal force between the

Spring 44 ancONefl tioreR e BRo iR Maguuts olthe PUHRAIG TToRIPPERIO S oY de. U
the side of t&g withtiradsulhstaticiot germdins bﬂ@dmﬂmlatlwwtﬂme ﬁrbleboa!pﬂiz.l ed force

th | ast f t h
OO, BBl B SR T e GER e bAOBC b e® TP Lo
38, arid r est stheegei3A $toreases, therspaiog willdartd to midé hptheesicleaﬁ thedbireld gaxpastdingnin shown
[ Fi 3. T 36
relat{ve to tha ook @i pefi6is A rathe Bt eanin BeRBIRERR. 7,
tio X he rod. Abatinging thespsing f414<!ﬁ distorted, thabist radi'allv;aﬁxnareﬁedeandsfowp@pwecdth% the rod
34, the spri Rfredd 3@idnd rbgs £5gerr¢s¢dxeqwea@ére§thmhfebéze§£ coRf Lﬁ‘aﬂmtshgwﬁ gy |S|O

nove relatlvetotheflrst nsuf fici ent g udi nal force

al l ow t he sprq ngreRqthe 500 34 rﬁﬁveﬁi‘ﬂw't?qﬁﬁyyf"ﬁég theraszpas g0 relatiedo thedistai n

confi ggrat i l()rboﬁff 32, Rmenhﬂy t]g»ewngimumdmrdmpge@ tf mepp?VﬁﬂmP ab soffivibatngi t ud} n ?Ih

novenent relative.tq.the. fir ongi inal ;tra o e

Tou A ol ot ool 610K 1 apbie o o480 B 7 sprind 9 bhite Bz bE g Hhes20

is simlarly d8smdtias dandy\sotnivere celalivedp therfigst dddyr 32a dbsufitsiani tohgrtudtdaéfotder ead

38. In this sgenakRe sﬁr‘ng'xﬁ td Mk%@chﬁ'@% r’;ipﬁlh %sﬁr’?c%ﬂggﬁ orP @ 1 NG 44,
agai nst SI ft rea

causing the spring the oward the

ri ght as vi edddi 2|wheml@|th2 rog 84 ;&gzﬁtw@ntegupmI@rgath@malm@nawelﬁwtpctﬁetﬁfét rod 34
t owar got he | efbyup || cause the spring 44 to r|de up the side of the thread
38 to the release conflguratlono wing the rod to be noved to

the left relativelPRpibg ai‘mFﬁ?t*%%esfgd %\Ee'?t%&’ the %P?qycqzéﬂ‘f’afpd'i‘ﬁg'?ﬁudl nal

force i s applds&idwes it Fig. Zi@dmﬂlérly id3Baifdd bythe 44 smhd; 49 feactiigogithiroihk tigkad he
thread 38 an the rod_ nay. m)veqtgl ative .to ﬁ first44bodl}/.3%
0 the spring 44, causing the

| nsuf fici ent ongﬁhfsﬁﬁerr‘%ﬁ" '&e cap4q that gpplies brle b

. spring to press against the side of the thread 38 toward the right as viewed in Fig 2.
- : 25 Again, sufficient force applied to the rod 34 toward the left will cause the spring 44 to
ride up the side of the thread 38 to the relsase configuration of Fig. 3, allowing the rod
~ tobe mdved to the left relative to the first body 32. As long as sufficient fongitudinal
~ force is applied to the rod 34, the spring 44 will be forced out of the thread 38 and the
_ ~ rod may so move relative to the first body 32. Insufficient longitudinal force will allow
30 the spring 44 io relax back into the thread 38 in the restrain conﬁguration of Fig. 2
. wherein the rod 34 is prevented from longitudinal movement relative to the first body
32.
Figs. 4 and 5 show a modification of the rod brake of Figs 2 and 3, indicated
, - generally as 30a. In both Figs. 4 and 5 the coil spring 44 resides in the thread 38 of
.35 " the rod 34, restraining the rod against longitudinal translation re!étive to the first body

32 in either direction along the passage 36. A wider cap 40a is bolted to the first body




30 the spring 44 to relax back into the thread 38 in the restrain
configuration of Fig. 2 wherein the rod 34 is prevented from | ongitudi nal
movenent relative to the first body 32. Figs. 4 and 5 show a dHdi8V 206 on
of the rod brake of Figs 2 and 3, indicated generally as 30a. In both
Figs. 4 and"80¥/Hds6goi | spring 44 re5|des in the thread 3BCHPS0348852% he rod
34, restraining the rod against | ongi fudi nal translation relative to the
first body 32 in either direction al ong the passage 36. A wider cap 40a is
bol ted to t hetofqopigin theyarring 4d. Niw/caro#la ingjydes 3ix 5. reunrh s padarsoBae 9 to

contain the Séﬁﬁrétﬁhtét%y biferied o Kiga6. 'N@éh&i‘ﬁ@cﬁlnﬂncﬁl léblﬁng"ﬁeé\kq!sf'@ its end, as
may be appreciated by reference to drlcal Iocklng

ner al
sl eeve 48 s casiglater, 'ﬁ"@ﬂ sixjleds; apshopn c%é@ém Féﬂsg @%@ﬁlpgspﬁvqjﬁg 7
wlher ein the gigalkate@géﬂl@ﬁw%ué@ THe 164 sﬁéév@ﬁ@teﬁab}e)glﬂﬁ aﬁ&onéﬂ;@i édJ@aktbt ng
sl eeve | egs are s an 0,as, to e receiv in ca
S oteC a6 9T n e elived itle EPSite g % 1368 Seoh b SpesereL vitin Rattl, Sob e
Wi thint he canpcebm\mﬂﬁﬁﬂuebm slois 46 cheit askcxtending Within thelisteriortof themapoThasie cap.
Thus, in theh tl?e{érgés?@gﬂgﬁt E Jl: 'tgé Sé%g ftlg?s .ﬁ'iHe'r@ a414 'nﬁ?dr l&nqg Jsﬁ'?n“ﬂ% n

conflguratlonto r rant omlon rans atlon
“relative to tted 3f4|fnogtIowdsimazranﬁenontrﬁetn@rio lheg‘irstéﬁdyo@ batdhe epfinggan b¢ t he

thread 38 to ﬁ}clee\@/uf&f%é i aH (38 lPc?"aIm?l‘{ﬁ’éjroc!It!S' b% hﬁv&f rlﬁ‘ﬂﬁed?ﬁaﬂ%erﬁént of Bigs. 5 10

and 6, the sle has advanced so ext end through

the si®ts 4@ﬂdrﬁ @que A8 éasf b?encﬁd\r@nved éaﬁhahtlﬂa '%SI50te nhihyoush thenglotsi r st

body 32, and W%'th@:niéﬁ@r &ﬂ!‘iéd% 40944 tHeréy*’tb%e%ﬁfbe@hh@Bverﬁdlﬂe Sﬁirigng 44
i s..prevent ed rom hein orc

Consequent | y,‘”ﬁy in f'}’n"ec‘?”gawa%n?‘rg@w% ﬁpfﬁ"e'i*—tF‘bEV#' '%&Bgronl 86’9 34 is
| ocked agai nsdut bbthgittireati 38| Cdnseduehin, inoe foek abrfigeratian 6fiFiyst b bad 6 abelyod 15

Three confi glgrf?L%Qsdaé:#%@g?'?’g$'ﬂ*§@t8"*¥a"ﬂ d forla?vetg%eﬁfrrﬁih%dﬁccordi ng to the

present inve on’ as Figs. 2 and 4,
wher eif® the rod 3Zhres configurationmeah ba ldmtif' edlgqrtamﬂ brake ansowingrio thelpresent

sufficient f%fe‘ﬁtl&?”a Fégtrﬁﬂe{z_dfggrag& 1 A GIoRATFFigh. %nﬂﬁstv?@t"eﬂtthe dg!igase

conflguratlon e rod ree to nove
| ongi t udi nal | r9str%nﬂ9* fazm longitudipakmepement. but suifisieatierrg cam bepgdied & quercame

wherein the 3Re Fé%ﬁaiﬁﬁ&ﬁélbaéé%ﬁﬁ@(ﬁﬂmh%@ﬁhbﬂdidﬁé|3Mnrhéﬁﬂ@fhe&6ms&t@éuﬂt of
force. For .purposes of |Ilustrat|on the rel q_@se clgnfl aai Bn IS, shown in
soveg

Fig. 3 with t'Ree legitidigalland ok cRvlgHTaten, A% Q5 1By
Howeven, fromod banndebe modd lomgitudibaliyendértanyiahloulitef fgpge. eci at ed that the

I f ' I
ol case cOnT| 0V ot oo, S HRREL iR L Py 000
rel ative to tspand #4 B@sntmodqomme\meshotthetmm 36g Howewdri o the desenptihe t urns of
the thread é/h%u %@gpﬂjv&%ﬁ%cgm V\ﬁttheIéeﬁ@ cwge%n@s erg,%hé@ngaa Rinid ansl ation

of the rod 3 aIIs dire drive t spring 44

out of the tr@ughonfThahis. agiprges sufficient Iongltudmat force is applled the rod 34 will

\} 25 translate relative to the first body 32 with the spring 44 skipping over the turns of the

thread 38. When the magnitude of the force propelling the translation of the rod 34
falls below that which is required to drive the spring 44 out of the trough of the thread
38, the spring will slip back into the restrain configuration of Fig. 2. 1If the propelling
.force ceases to move the rod 34 when the rod is so positioned relative to the first body,
30 for example, that the spring 44 is on the crest of the thread 38, then the spring will
o come to rest in that position as illustrated in Fig. 3. Then, the rod 34 will be free to
move relative to the first body 32 in either direction until the spring 44 is pushed off of
 the crest of the thread 38 and contracts into the frough of the thread. Thus, a slack
between the rod 34 and the first body 32 equal to haif of the thread lead in each
.35 direction will be produced. This sfack can be reduced and even eliminated by
rotational motion between the rod 34 and the first body 32 about the longitudinal axis




38, the spring will slip back into the restrain configuration of Fig. 2. If
the propelling force ceases to nove the rod 34 when the rod @@ 2006
positioned relative to the first body, 30 for exanple, that 13h img" 44
is on the crest of the thread 38, then the spring will conme to rest in
that positiVWA0HW4¢65| ustrated in Fig. 3. Then, the rod 34PGI/U$03[§8528ree to
move relative to the first body 32 inl®ither direction until the spring 44
is pushed off of the crest of the thread 38 and contracts into the trough
of the thr eadOftﬂthSithligiﬂth@Rprinbéﬂ\whrﬂ\etﬂmlghoﬂthemrwn:tﬁ&s}mdhétiﬂnsmrhgdy 32

equal to hal fofifogblfiyh e 9tk i3 LBAPGhAIRAHR AP Sl b PRLOTUC O

Thi s sl ack can and even e rot ation i on between
the rod 34 anlengih@mﬁl mg\temaugetwenéb@w mﬁ&qfﬁﬂ@pdndfheapfaa&ﬂaén@vmm 2006

WO 03/104665 RS 867%8, thdlls, r%fltnﬁat?ﬂ o k- tefld glp'tsa h’aﬁ‘ﬁjrﬁﬁ ﬁné‘{ﬁéﬂ" th the

troughﬁf the thread 38 so that the sprin es Wt read in the

restraith conf$Rj¥e 4t ireigtive fo ﬁpéhre@j W %@Wegﬂw LﬁﬂdWéFhe SPB'PR;"f“tq}Hﬁ Hugadpyenment
bet ween the riaghewrdpddiee dilcttion. bfyeathiref i"él{u&hg ensiminbaNE e PossifiaBiabe i n

ei t her sense, that ' d or left-ha to alf turn to
advance the 5°UHF ?'htb ﬂ@ga%hsgp?q;@ong ‘%W@”ﬂ%‘@'&'@“gﬁ\?&qg’ g‘f"]@mh ’?‘e'?‘ﬁe | ead
of dt he spri ngdiscletet] ﬂlaretrhhaiamborporate Flehreas pad shoukl ki understoot ev&iﬁ&u%rﬁtﬁé ur edOf
reduci ng or e.first and secon
body i sgaval Ie'Ja %&%ﬂrﬁ&aﬁ Pp'feh%g t‘géjﬁ% %}lmgﬁ%&%ﬁbﬁ%}?t'c 8% 0sed herein
t hat iMcor porat e dhelelasticly ohthd coihsniing 46 eravidde a sesistance fastor thed wegtraink the

rel ease configyrat rRDahsuRbr ﬁéé |5r¥Y|Hécl Bithe Qﬁrﬁlg #%eﬁédlds%ﬂ%?eseléﬁs ca static

dr.awi ng. 10 The elasticity of col r|nﬂ1 es a resistance
fladt or t hat riBeYus ¢l dherspdng ?%we'baﬁ ther HROrBAIE A EnePrings o stiffeneRingMiRMideEd by t he

spring 44 denﬁdird%maﬁohel\%rﬁ@tmm mmduhsﬁoaaestmae%wﬂgrmasﬁawahd as the
geonetry of r oyl ance

t r _sprin
spring with &E?rgfoF%Prﬁgd%srrB dﬁ%ﬁ?ﬂfﬁg/\?ﬁﬁiﬂes@“aﬁy Qﬁ% en 'P%P%?’Gr e
provi dés m)r eancemt s&rasislanoeﬁneemd asgvadasiapy smwsbetscﬂisﬂﬁatmaj@ﬁeﬁmhté@bpn the 15

anount of n 5| Lctions that nmay be
di ctated by S‘ﬁé’@%%l F%‘?ﬁ%‘nﬁ?ﬁ V\# %gu e 188 rE lZ'e Oﬂgtogmsfsﬁarﬁghseral
the amount ofdepessiest emibe spring d¢eigandent on the spring design. Fig. 8 shows a

spring 44a with t g shdida %n Qlta Whth Hhd thaldd hmuﬁbﬂrtogcr?hﬁ showsBI 1 NO

44b that is sized so that P he restrain com;D ur at’i on, turns of the
spring do 2GPH¥ 44hdhatis ?'690{%ﬁ’éh?to'ﬂtth%'fesﬂ'ﬁ'éc?@awﬁ o fe taws ONHBFH@N dact or

that det er m nesrebbieiodn®idt ofthe foddeidpse a rod brake provides agai nst
novenent of the r %goi fft‘H rtg n{P nati o eof t he fd§SI n ofr t gr%kt hr % and the
design of that paff'°Bfrfaser 0gt%e i“ﬁﬁ AMgERTL st"ﬂ CERTE4 kG RV unt  of
force r equi r adamstanqwmentdimaslpq isnthe dembinitiontof thb eesign efttle 8Beddsardaher m ned,
Ir guﬁgr ;pr : ngtdgﬁﬁﬁ‘ oﬁth?ﬂo%? of Ssglriﬁtgatggo?}a'&asl the ﬁlFeaa%e Tﬁe 5%%99( o" Fbrrgea\%q&i%dand a
- to push the spring 44 out of the thread 38 is determined, in part, by these shapes.
} 25 Figs. 2-5 illustrate a round thread 38 and a round spring 44, that is, a spring with a
lateral cross section that is round. Fig. 10 shows a box-lype thread 38z on the rod
34a. The spring 44¢ has a complimentary box-type shape on that part of the spring
that fits into the thread 38a. It will be appreciated that the box shapes of Fig. 10 may
provide more resistance to moving the spring 44c out of the thread 38a to the release
30 configuration than is provided by round shapes. The slope of the side of the box
thread 38a may be varied, as well as the slopes of the profile of the spring 44a to
further alter the resistance these shapes determine.
Further, the thread shape and the spring cross section need not be symmetric.
Fig. 11 illustrates another box-type thread 38b on a rod 34b. The thread 38b,
35 however, is not symmetric, having one side with a slope that is steeper than the slope
" of the other side. The coil spring 444 that fits in the thread 38b is complimentary to the



| ateral cross section that is round. Fig. 10 shows a box-type thread 38a on
the rod 34a. The spring 44c has a conplinentary box-type sha 0@ gh&ﬂ
part of the spring that fits into the thread 38a. It wll g [ gd
that the box shapes of Fig. 10 may provide nore resistance to noving the
spring 44c WOYYH6She t hread 38a to the rel ease 30 confi §ATEEEERS2Hhan i s
provi ded by round shapes. The slope ofilthe side of the box thread 38a may
be varied, as well as the slopes of the profile of the spring 44a to
further alterthréas, havingsides wdth differsat shpgses vedlt B miti becappfegiatdudhat gréedert hr ead

h d the
I st rat es. alhaide) B ireqit S olgh Sl 8 GRS b sopben iy o
“however, is n@%”"gmfﬁﬁﬁeﬂ@wﬁfﬁ(hﬁﬂﬁjt ndewsdde Figi 1hoamperesiie therfarceirequired per

thanthe slo r Che
{hread 38b | g%(l:eg@é ffferrr%grrl]lgﬁa\frﬂiﬁf lgl?)dd?@'gaﬁ&%e?&(hé ri IB i50&h 4&@%}6&8@%& Fgf&esfadt&s

PCTI US /0552@5‘!&9“?%'[?@3{53Hﬁ‘ﬁWﬁbaEH"ﬁﬂi‘Q“w th d| fferent slopes as well. It

wi |l be appreciat ezhawaaemr@ataaathdt mwmslg;s}mb phétiicCat i§ recBRiet Wiltth @ nove
the spring 4@ aﬁ % tthe t hread 38 ﬁn the spring |s ressed toward the
left as vi ewet’§3H NEPYNotPe complimentary, big; 5“?‘“6?%%9 s 3noe| ease the
spring with Imn@hnrumanvaionfbmaﬂmto the right. Such asymmetrical force
factors 5 may be 'c . ' Laon. Finall t he t hread
and that part of t F§éils|£r?£faar %‘%m&? %ﬁ@%@‘qm"ﬁﬂﬁ‘% % HPYM hr ead
need ri& be mmrallmirﬁ%m l]'igsmgandgl& §hpm@ct brekee52:differp fremdhie mddinake 30ari -

complf Tent ar VeiGo wind 3 Bt 1nd RSk HPealAl by B¢ NN BHGyaREd g 1O the

present invention I's shown gener gﬂ he rod
br ake 52 di ff'%?@”qtlffﬁ‘i'rwmg’cf‘@fig'wwﬁ?@théffha‘l':?Q‘ieadza thegoynd elastie devie r od

brake 52 f eatigirfiie for @daﬁérrémtsplhaﬁgﬁﬂe fwe\i & r&éh&@ﬁ?thfe"g%oveé mifd ructured
with circul ar roove 56 r%% %; gn .a.thread, and the round el astic device

is in the forffG" 40 %‘fr?tﬁ' a3iR, {he rings 5pﬁ§§enﬁf@mr"‘é‘9é‘? ULV hee
groovds$ i n t Hsteriored theaap 40 and aguhwd fixed agénné?ll@gltlmaat Ageenient fdktive iguhs 58

T xed aga nsti sl 3ot Be bbb Bl (' sachutbafa 8B of bR dibin Lo
ring 58 ci rctﬁm:flfi bed 13. hEheraperaiidn obibe rdrhiyake %B Hte segecwthdepesation of the Fi gs.
of the rod REARRREEN) B doh blaGnt il oHITERE il dindl e AlHRed e EARARKT 07
appl i ed to tKEBe J8tihepnd Qiftheﬁrﬁb@dsgzbfyr Maemastoidhe tqde64ftp thetrighb@y 32, for
movermgpt of tsbfrcreﬁno@ﬁua.ﬁamk}se ép;mlaa to 1hE aasy Stthbd smetenheﬂ%wﬁlu@%r force

applied to the arr t he, cap, 40, r novenent of
the rod to 1 AevpEpResfep Fiihe il dietissihe ifen betis, Elaherg b AR hem  and
drives them ahitestherh ot cgmm)grameSGGtt@tHeheleésbl deafiguration fillugidited indig.413.] ustr at ed
in Fg. 13 'Fﬁ!te%&ﬁﬂé SISI{{E n%% rlingg 553%6; \n%elr ih %S1§ ?o &rcgmyr\fogaetg tfllenexlgéxgsionls to

accomodat e the expansi
of the rmgs out of the grooves 56. The locking sleeve 48 is shown added 1o a the

N
:

o 25 wider cap 40a in Figs. 14 and 15, with the sleeve advanced into the cap in Fig. 15 to
prevent expansion of the rings &8 out of the grooves 56, and establishing the lock
configuration

Again, a force factor determining how much longitudinal force must be applied
to the rod 54 in the restrain configuration of Fig. 12 to expand the rings 58 out of the
30 grooves 56 is the elasticity of the rings. More rings 58 increases the force required to
release the rod 54 for longitudinal movement, as does stiffer rings. One of the split
. rings 58 is further illustrated in Fig. 16. Fig. 17 illustrates a variation of the spiit ring
58a having a diagonal split. :
Also, the profile of the grooves and the profile of the rings can be varied to alter
35 . the amount of force needed to move the rings out of the grooves. In Fig. 18, circular
grooves 58a having box-type profiles are shown formed in the cylindrical surface of the




of the rings out of the grooves 56. The | ocking sleeve 48 is shown added to

a the 25 wider cap 40a in Figs. 14 and 15, with the sl eeve %dﬁaﬂﬁﬁi
the cap in Fig. 15 to prevent expansion of the rings 58 out” of UQ ooves

56, and establishing the |ock configuration Again, a force factor

det er mi ni ngvA8HI0AeEh | ongi t udi nal force nust be appl i ed PEDUBBSBREd 54 in
the restrain configuration of Fig. 121% 0o expand the rings 58 out of the 30
grooves 56 is the elasticity of the rings. Mire rings 58 increases the
force requirefPdtodar dwessgs 5 re dlystBied having samplinantan brofiles éimbare, received oes

stiffer ringsinthdigrodlestsrs. HPFigl1s, E:kdﬁ%?gr%@vés%S %5\%@55 nl]é’lﬁéél ' n Fig.

16. Fig. 17|IIustratesavar|at|ono the sp rin
di agonal spl i Profiigg arg showe fasmed jn the gylingrcal %‘fféﬁﬁ/@céh%ﬁ’é heTye ﬂﬂgﬂ @‘R@fe t he

rings can be mastiad Ha@nngbémﬁrume’i@rw e ial preﬁeé BbCae RRBARH inthe BRYGs! he
rings out of circul ar, grooves 58a having box-type

e .grooves
profiles are éﬂ’o 61959%%5%@@% V!WWBFWE%P%‘!M%T@@ 5gF apthe8ss O NOV 2006 WO
03/104665 PCTreslsudl affdct the foica reduirdd fheleaseBe Fhgoforb &e rasrRciiel gisdveat ed

havi ng conpl i & [ f|Ie hat.are recejved, in the.grpoves _b56a.

Fig. 19, ci rciﬁﬁg}rcag'?/o%v s‘h%\"??%?ﬁ% ‘{4P|35'd Bgrreslpgxb% E'Fed'ﬁ? ?%%a

shown forned $&b thIEEJSG?IanddrI |atmaff®tﬂdf &neallothetring pradilbssiémo Hewetabengs 58c are
illustrated | f; eived in
the or ooves £ LiReGRARG WE Aol ek Mt Rl B R s b B8 S,
58b arf 58c, aﬂ"é@’ﬁé@ﬁlvel y, affect the force required to rel ease the rings

fromthe respecti VerofbRke@ecorkif m{ﬁgpk@&]tﬁgﬁhdﬁ@é’n&%mﬁ&?t%&ﬂ% 44c and
A% and corres ondl ngPthreads 38a an and 11 are affected.
Ei

ally, the EFF@" ﬁiF@gewmrbam%%'thsv'e%fheﬁﬁﬁanswﬁeéw fixedgelative tgfhsov e

pr gf |b | ei as oﬂramuayseldgem\aad 2 ilkiSieatera rdoEiraled, shdvm gemerangat 80l Ahevei d fsieads. A
ro rake ac to the pre nvention .i.s structures
wherei n the (r:bo hgg'egmvﬁc{'lﬁsr% rgﬁ%&wgblplacpaa%\geg@ TH tefr'grflﬂ'%é?f’ﬁtd?nal ly fixed
rel atihbe to theesageitbds sthotlyed Wittys thr@# 880 The tod 64 is singittdinzdly modatits wikitn  shown
general Iy at _Itﬁe)pa ‘Q’Q@é@é Félaﬁ'ive Jtﬁé frs?ﬁ’%sgzé%{aﬁgpﬁ%%@ﬁﬁ of“‘sl 8/@7645 W thin a

e inter

passage 66. I or sur ruct ured with a
thread 68. TH®ltedie ’fmendsoflibm@ﬂtﬁ&d Mauwcgfelatnwde\hee twtherfpnn otmeoﬂrmsi@'gfe 66

relative to td‘ra:rﬁéd‘nﬁés dﬁ@@hée@e?m ﬁetﬁ:@ér?{hé‘ﬁﬁdek&;é &end Qééi?e%fndﬁﬁeeé’n\ﬂ%fm i's

bolted to the en he rod 64. A round elastic device int formof a

coil spring 79 'i‘:lT'Z'?u‘f"fE’E?r thsSering &2 & restiaived by Higrsloeus 79 Ard WPd@#S"er“QYP t he
sl eevaoand t hengiidinaiily with ¢he reRhed dleevENB @i relhtive t&Mkifind bédy 65 THest r ai ned

B T

sanme pitch agnaytoe recaiveddvil thé thrdeel. (Ths spring #2Gs beld tiblatly aghiasisthe sideg of the
passage 66 of the first body 62 by the geometry and elasticity of the spring so that the
spring resides within the thread 68 as shown in Fig. 20, in the spring's most relaxed, or

25 least strained, configuration.

Longitudinal force applied to move the rod 64, relative to the first body 62,

either to the right or to the left as viewed in Fig. 20, is resisted by the spring 72
pressing against the side of the thread 68 of the first body passage 66 in the same
direction as the force applied to try to move the rod. If the magnitude of the external

30 force applied to move the rod 64 is sufficiently large, the spring 72 will be forced:
radially inwardly and out of the thread 68 of the passage 66, transforming the rod
brake 60 from the restrain configuration of Fig. 20 to the release configuration of Fig.
21. Then, as long as the magnitude of the longitudinal force tending to move the rod
64 is sufficient, the spring 72 will not be allowed to reside in the thread 68 of the

35 passage 66, and the rod will be able to be moved longitudinally relative to the first body

. 62,




may be received within the thread. The spring 72 is held tightly against

the side of the passage 66 of the first body 62 by the geo Y., &N
el asticity of the sprlng so that the spring resides withi nnﬁn@ ![ﬂv&Q@SGS

as shown in Flg in the spring's nost relaxed, or 25 |east strained,
configuratiWﬂ“’L"éﬁél tudinal force .applied to nove the ro&CENS03/08524t i ve to
the first body 62, <either to the rlgIVt or tothe left as viewed in Fig.

20, is resisted by the spring 72 press agai nst the side of the thread
68 of the first bofyn9sied yersiopst ihg f?%als%&?e's sepvneeaneealy atSlarerigor28e appl i ed

to try to novend b® Ifi Beth Fige. 2endZE0Rb EMFB%H@J 74 Mnd@%h&ﬁé\ﬂa‘rea%%afo@fh%répp| i ed

'to nove the rod,64 is,sufficie be forced

radial ly i nvvagﬂ‘ilyyé&amft raiing the rPHé“taﬂ"f“ g’“ﬁ@’@'\a' ?ﬁ@‘%g%%@e@é he fiighesly or mi ng

the rod braké eﬁlﬁeffdlmmmfwongetﬁé paﬁsagelﬁmfﬂ. wideBvctamitr Slbed '&Da @&)ﬂ’éﬁtd the rel ease
t he

confi gugation Th a t
| ongi t udi nal gil;eéetbt%grﬁ #be? %%ee%l?% 88 'ncg'ge??x -H{ r%'ﬂ‘fj SEA% spring 72
wi |l not be akimiad tilétx:qnemcxﬂm Dfrthebm‘tqartéﬁhjSBBSOA geheraraﬁcypmmsalg:eklﬁ@ and

the rod will I v, | rst body
62. 3 O NOV 2%06%%%%@?@0 N%@F %@%/%gd@gﬁme °§’F‘& '6“ a*“@rs'ee of the
rod brake 60 #&skau@MpFigerielhe lopking slerys lags 7ﬁ|@su@lzardmmeu@d s¢ as lodieh Fi gs. 22

and 23 the cojdeeibdd ink slets '7@5 irffas. 22”1:!1555%:?1 Greaddk 'ﬁﬁs ?Emficm%d Inkih 24 Iegp9§]y 62

restralglngthe ro‘ﬂ‘@'ﬁ* ?}lg Iongltuma translation relative'to

first B i FPoeVedwstninihg slofs 45 bul nofhextensing yitbindhe ingsesior of the eiginer é‘?QYﬁher

sl efavg 70a i s7(|lml'!theﬁl, ih thetdr@angemad obRigt 22, ﬂﬁ%bﬁmwz 8 6h ﬁ:ﬁrréd‘ttﬁ{n?:anf gﬁf'&ioﬁ?pt an
i ncl udes si x ar S 0 e
G dos o i DuuSiine BELR Yo oo el el elalfs folfe ey B e

castel | at ed, $rngagn be fordedguit Fidhathréad 68hethesalsaseLroniigmatioh té Ailpwl te kidng

| 48 |
SLeove 142, TOMR el B o erkRE U r1073) RO HBRATALS bEUFENRNS
sl eevel6 i s gubatitholege78pxiand theougb e sits Tintedbe inarior mﬁthhrefhalmdneles‘lra)t s 46,

but not exte I s, in
t Ee not an)g; e nﬁ;@lgftmlz\fvgv fd tﬁe:hé‘g[dog& g%drylcﬂ'el Ad Jrﬁ!@rhé %eawﬁﬁé 72, &g?ﬁﬁ c%n}g@zsﬁ];t | oln

to restrain tHEG S BASHINGA2 i AgVented Wéhe lesaﬁérramh?mgrf@nca@ fagigllt o the first

body 62, but .nmdlysmbﬂmeemeacbeefw@a@heaw irthe 1deRed Eurfigatafich d Bigt B el ease
t he, rod ment of Fig. 23,

conflguratlo Il ow
the | ocking sf égl\"/gs 19% %93%‘%’8M”SH@'AWE%’&‘T%G'EB"%QHiﬂe f%f%éwa% 78 ext end
t hr oug?® t he sl ot s Th4 elasticity ohtheicni gpring 72 pfovidee a retisiance factdrdieat eestrdbatial | t he

way to the SE}S@B‘? ‘Pﬁ@é[m%’n omglsféﬂgt?[%rlmgeéf g}elhé Q;Erl gg?? u%p%rlnﬂ: %r]\q}kqseiastlc

confi guration prev €gs 78 from
bei ng f or ced mesus|of reiswviag as yell @ﬁmewomﬂ@qftheee@dnﬁ%suﬁmserqmques in the

| ocked confi ghgratdsiarRb. BisBringWith bR furhg roRflied fokSfing 3RS fRY, dn@noi t udi nal
transl ation reI ive to the first bod
thereiore provides more resistance. A spnng design may be chosen depending on the

f 25 h amount of resistance needed as well as any size restrictions that may be dictated by
the application in which the rod brake is used. In general, the amount of resistance is
dependent on the spring design.

Fig. 24 shows a portion of the first body 62 and the interior thread 68 receiving
a spring 72a with turns that do not mutually fouch. Fig. 25 shows a spring 72b that is
30 sized so that, in the restrain configuration, the turns of the spring are received in the
thread 68 but do not reach to the root of the rod thread.

Fig. 26 shows a box-type thread 68a in the first body 62a, receiving a
complimentary coil spring 72¢, requiring greater longitudinal force to drive the spring
out of the thread in either direction. Fig. 27 shows an asymmeirical thread 68b in the

35 first body 62b, receiving complimentary spring 72d, requiring forces of different
| magnitudes to drive the spring out of the thread, depending on the direction of the




20 The elasticity of the coil spring 72 provides a resistance factor that
restrains the rod 64. The anount of 'resistance provi ded by th@ MQ gZUﬁg
depends on the elastic nodulus of the spring as well as the geo g 0
the spring. A stiffer spring provides nore resistance. A spring with nore
turns provivedsmeees spring elasticity, and therefore pr®Crgsssonsde

resi stance. A spring design may be chdken dependi ng on the 25 anpunt of
resi stance needed as well as any size restrictions that may be dictated by
t he appl i cat i ngitudinehioede. t he rod brake is used. In general , the anount of

The F1 ot oty oo TokaBinePfbroiberdfibd ek HERLA verierfly oF o m?”lgssp%?a IR
turns that hdolndb@ rag hraled 30, theood B4, eRuigpeddBthshietaines slepve T isARdvableat is 30

s ed \ :
Cooei ved 1 [ondclndfl feRld B Gy G0 2 Paedaliz ol Hidlibn B fikbenfiil) 210
Fi g. 265shows'"E?”Bb§Wf39§)Qf thi pessaos Bhis isiugtire with cireulayaigoveeds. Indig28iang a

conpl i ment ar yyguaé énagwaéme ?@me forAGELS higy dHsRap ﬁﬁgsl RNk &fé'ul&éﬂra%@r,&e .
drive the sprin out  of thread in eit ditection. Fi hows an

asymetrical ¢ vt ﬁ"ﬁ "?tﬁ'ﬁ“”ﬁe’f"? [ @“%W”&Q Fesidedp ﬂ!e\ﬂfﬁﬁarmW f&nt ary
sp [ in ? Zﬁd t r efqhe passggd 84 Remidihe d:idfehgu’gﬁiﬂ&t Ioriﬁitgdlhéllmlﬁ@mbﬁ! rélefivéQo tHRSir&Pr i ng
ou (0] e e ILreclrl on of

03/ 104665 PC%‘H%%%/"E)@% q’f‘ﬂ‘g"ﬂ“ "iu‘Pl} df"ﬁ&\ ¢ Gesef “\F‘eﬁp”% 2% Hgﬁqu\,g&g%n of a

rod |otk is sthevmsg&lmess hgairet the Bides ofthg grooR88Gituchréide thé fortdthatrsad br ake 80,
the rod 64, | rst g%{élﬁmgg‘né\fe[’rﬁhmlihe l)&@f?el;t@ﬁté %lem\(ﬁ&% 82, | ongi tudi nall y

relatlvetoa Y& first body. The
5¢ |}nt erior surfac&l@ﬁgtﬁﬁ%%@a@@dwﬂfp@ebwb%ftrlﬂp@lmfpmmmdéﬂlreiaﬂvgmoves 86.

InFig. 28, anek @H%y@ﬂﬁﬁls&rﬂﬁ& hrfg% BB%nEI Bﬁvef ﬂér‘ﬂ‘ ﬁ&aiﬁ‘r%ﬂr&tf%nd) ut%f‘ﬁ*‘l@ r| ngs

88 (four are illustrated) contai ned e retainer sleeve 70, and

the rings resdoRyves ﬁﬁpﬁﬁ'e&aﬁiqsreép t‘bﬁ"@ﬁ\ﬁ'&%”ﬂé" "l?F’e longitudinalirglatigtoihy ﬁfﬁﬂ d the

rod 641mgai nﬁodymwewaagaa;lonrgmmaﬁnrherneé@roh 8s i rﬁégwtudercﬁfthe I&Wdlﬁ% in the
restrain conflguratto cas 20-24, 10

the rings 88 'Bradend Qf’ Hlot"elﬂ'f?ef 55‘“@?‘3?%@"9@“8%%“@6‘0{ be %PW@&EP(J‘%?‘H% force
t hat so prevethesgrbmglaﬁlwdtha@bssmaemu thef roti Indil eombléSth beahaietve to the first

body 82. Fig,, r?g%%lﬂﬁéi&frélﬁ @q%yeqﬁgib{j% _aI force has been applied to the rod™ "
y

64 relative t |rs istort the rings 88 and drive them
radi al |y i nwar dl y Adnieditirg veggion ¢fdhe rgﬁb@kewwmwﬂighaerg@%ég@inﬁga 80al | ow t he

rod tgpgmove Ismagwtmcyon@#dﬁy 36%&§i¥1%r5183 b8 fesh Jq‘.jocl?,eéxﬁ bithd RSt bRy ease

configuration. Then, as as th gnitu I'tudi nal “force
tending to mSgerestiaining dhegd %ﬁ agajpst iO@B'ELH’E”a' fﬁ'f@'ﬁtlpfh gaéaﬁset ¢ firsheadyie al | owed
to reside i rithdrelirgstn\uisngdfe Pisshdteaa) ahe der ftainaidledvB 04 Rboléd o the able to
be moved rod 64 to contain the rings 88. The cap 70a has its six slots 74 to receive the legs 78
) of the locking sleeve 76, just as in the case of the rod lock 60a illustrated in Figs 22
28 and 23. Thus, in the arrangement of Fig. 30, the rings 88 are in the restrain
- configuration to restrain the rod 64 from longitudinal translation relative to the first body
82, but the rings can be forced out of the grooves 86 fo the release configuration to
- allow the rod to be moved. In the arrangement of Fig. 31, the locking sleeve 76 has
been advanced so that the legs 78 extend through the slots 74 into the interior of the
“30 retainer sleeve 70a all the way to the second body 64, and underlie the rings 88. In
this configuration of Fig. 31, the rings 88 are prevented by the legs 78 from being
forced radially inwardly, out of the grooves 86. Consequently, in the lock configuration
- of Fig. 31, the rod 64 is locked against longitudinal translation relative to the first body
B2,
35 _ The elasiicity of the snap rings 88 provides a resistance factor that restrains the

Tod 64. The amount of resistance provided by the rings 88 depends on the ¢lastic



|l ongitudinally relative to the first body 82. A nodified version of the rod
brake 80 is shown generally at 80a in Figs. 30 20 and 31. In ba'gj; Nﬁp?ﬂn§0
and 31 the rings 88 reside in the grooves 86 of the first body
restraining the rod 64 against longitudinal translation relative to the
first body Waodgédier direction along the passage 86. Th&CWUS 8524t ai ner
sleeve 70a is bolted to the rod 64 t& contain the rings 88. The cap 70a
has its six slots 74 to receive the legs 78 of the |ocking sleeve 76, just
as i n the casmodiiug bidhe cimi;slasoteltﬁé)theigebmew atcealinber Bf @mszstiﬁéiﬁngmd 23. Thus,
in the arrang LE t
configurati on&tggaésé@%’rreal nSt? Aﬁgﬁ%% ?frﬁ’ | t8 gglmyaag {n?génésl%ﬂat ﬁmr el ative
to the first tb@tﬁﬁoreamwcbamorermsmtan@s Acting desigh onaydig abasenclepensingpidbees 86 to
the release c an errent
ﬁrﬂ&il Ltl%%fsﬁlﬂfé ﬁ’eed@d]%%téﬁrggﬁetr tRBoALNE nay B &raﬁlea?ng g

of Fig. 31, eeve en a vanced SO that t
ext end & hr ougﬁetaﬁéh‘@?'%t@ which thetred brake jsrised Brgeperal, fhe %@Uﬂ’étfaﬁt%?mﬂ'%eve 70a

all the way taeﬁeh@er&aﬁm&@dﬁftﬁémmﬁbmﬁﬁgéw the rings 88. In this
configuration of FE

| 1, the rin vented by the |egs 78 from
being forced radi a&@& qhﬂ\o(fapgq-type %H?"eﬁts% H‘éﬁﬁﬁﬁbm%ﬁ 1ees %, in
t he | ock conf¢omplifiehiary snap rihgsoB8arbquitifegreatdr RAgituinabiorce do a@eithstings out

of the snap rdtiRif SeeEARor £ skt abiienabe pat i AP fisthRl oo’
64. Tht anpuni2bofeceiwing st areeofmowpirdedany gnamingsidthsreg@rirddpreaslof datferemte

clastic 3 0 Neriie, o MRORL IAASSPOFLISHEL OB50 b on it @l e i nos

a§_we|| as the eorretr rings provides nore
rés} stance. Ao@ﬂédlﬂé'rforﬁﬁnber of rings 88 pr ovi des nore eI asticity, and

therefore provi desHapngs 58 $s8 bANSSH mé\, b ﬁghéjﬁéie%fdi‘ﬁ)bf% i 88 8RovkeRENdi ng
on the anount of resist ance needed size resStrictions that

may be di ct atfd@ 1oyorfhe FHag ﬁ?ﬁﬁh"%t’l Ba 17 nAU\ﬁffF%tWe'b’hFe'g? 34 apd dRehgwsaysed. I n

gelnler als t hef@ﬁawu:ozot)f rﬁliﬁzlﬁplé tu?zstse?] béndegwﬂrte By emdplbfee sd@ﬁmmﬁ 8'8]1?6

coll ection of_rings .. Fi sho [0)4 oQVv e.first

body 82a, redBFXARE! ﬁe grdprg&yaldrpgs &8 rPﬁ%‘%yB $F°nt6 Ofti r(‘ﬂ?isrl ng

greater I ongrbyudaldlrad orftbe lie, brdheinmgs@rtﬂwdrplat&;sna}uneaodmméta, mthgrraad in either

direction. Fig %ﬁlsaﬁ%gg@%ﬂrdn(é%ec%'o?ﬂt%te%gpgl'é@xé . first body 10 82b,
e

recei ving an array 'S snap rin quiring forces of
different nmagnit l&‘dé@tﬂgﬁstﬁ ﬁ‘@@%ﬂi@cﬁiqn% "m}tde@ﬁSQ h@agﬁlti@\ﬁh%"n%éﬁﬂémjl ng on

the diggecti OQasQémﬁl?eand |a%Bth¥félfﬂ|ﬁf'§ﬂ m$tBhQﬁthe}nnE§‘ﬁt é)épﬁr%ﬁnlga.ﬁvd cBRFackRg BRD may

be in the general Tormof the ring 58 shown In_Fi the ring 58a
shown in Fi g cemecigdings 4¢ QféT‘Sﬁ 3‘??%35 BAY §% HSSH ﬂ%?rf?\ﬂ/bé?kes of Figs. 12115,

wherein the rings expand to free the rod £4 for movement, as well as in the rod brakes
of Figs. 28-31 wherein the rings coniract to free the rod 64 for movement.
The connected rings 88c¢ of Figs. 34 and 35 are employed in another version of

e

25 a rod brake shown generally at 80b in Figs 36 and 37. In the restrain configuration of
Fig. 38, the rod 64 is fitted with a cap 70b that is wide enough to accommodaie a
locking pin 76a having a shank 78a that is received in a slot 74a. Fig. 38 further
illustrates how the pin shank 78a is positioned within the cap slot 74a, and Fig. 39
gives another view of the locking pin shown generally at 76a. The opening between

30 the ring end caps 88d is aligned with the cap slot 74a. In the lock configuration of Fig.

' 37, the pin shank 78a has been inserted within the cap 70b all the way fo the end of
the rod 64, and is received between the ring end caps 88d, preventing the rings 88¢
from contracting out of the grooves 86 in the passage 84 through the first body 82.
Thus, the pin 76a combines with the ring array 88c¢ to lock the rod 64 against

35 longitudinal movement relative to the first body 82.

In the rod brakes shown in Figs. 2-5 and 20-23 wherein threads receive coil




15 construction of multiple rings 88c bonded together by end plates 88d.
The rings 88c may actually be individual rings, and the end pl at[esﬁmBQggg
added to the ends of the rings by welding or the like, or the rings and
end plates may be a conplete, integral construction, that is, may be of
one piece OVOMIMFPBal  for exanple. Advantages of the coRETASHHIHA 88c

i nclude ease of handling the rings duf® ng 20 assenbly, and al so uni formty
of notion of the rings in expanding and contracting. The connected rings
88c of Figs. spangsihaBsthergand aisentrast toifeleassthe ragredive fodprjangitygingls
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30 the ring dwdycaps 88d is aligned with the cap slot 74a. In the |ock
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oUoront 16l HASSSpe 108 et et riong sgacy haLR B bR R BTt T 1 g
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" thai the Fou*Bioite Temeramiefilen RRRRGnER: 43 FiGurrud sl Bty
el asti ¢ sl eevadidiy2xparafinglita Thafocking sleexri#§ isshowrhadded do thewidargeediaint h a
thread 104 t ®igs. 45 and 46, with the sleeve advanced into the cap in Fig. 46 to prevent expansion
] of the elastic sleeve 102 and removal of its thread 104 out of engagement with the rod
? 25 thread 38, and establishing the lock configuration
| Again, force factors determining how much longitudinal force must be applied
* to the rod 34 in the restrain configuration of Figs. 42 and 45 to expand the elastic
sleeve 102 to remove its thread 104 from the rod thread 38 are the elasticity and
geometry of the elastic sleeve. A longer sleeve 102 increases the force required to
'30 release the rod 34 for longitudinal movement, as does a greater elastic modulus of the
elastic sleeve. Also, the profile of the rod thread 38 and the profile of the sleeve thread
104 can be varied to alter the amount of force needed to disengage these threads, as
in the case of the coil springs and the rings discussed above.
_ An elastic sleeve may also be substituted for the split rings in rod brakes as
35 | ilustrated in Figs. 12-15, wherein the elastic sleeve would circumscribe the rod 54 and

engage with the grooves 56. Such an elastic sleeve 106 Is llustrated in Fig. 47,




provide the elastic factor, as further illustrated in Fig. 44. The elastic
sl eeve 102 circunscribes the rod 34 within the passage 36 throddgh NMhe 2006
first body 32, and extends 15 fromend to end within the interior of the
cap 40, engggin the rod thread 38 in the restrain configuration

i || ustrated¥Ph S 42. The operation of the rod brake 186T{USO30§R4 same as
the operation of the rod brake 30 excébt that sufficient |ongitudinal force
applied to the elastic sleeve 102 by either the end of the first body 32,
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as. further  53. The cap 70 may be used to confine the elastic sleeve 116 in the release and
o 25 restrain configurations, as in the case of the rod brake 110 shown in Fig. 49. The

locking sleeve 76 is shown added to the wider cap 70a in Fig. 52 to prevent expansicn

of the elastic sleeve 116 and removal of its grooves 118 out of engagement with the

first body grooves 886, establishing the lock configuration.

Again, force factors determining how much longitudinal force must be applied
.30 fo the rod 64 in the restrain configuration of Figs. 51 and 53 to contract the elastic
. sleeve 112, or 116, to remove the sleeve thread 114 from the first bddy thread 68, or

the sleeve grooves 118 from the first body grooves 86, are the elasticity and geometry

of the respective elastic sleeve 112 or 116. A longer elastic sleeve increases the force

required fo release the rod 64 for longitudinal movement, as does a greater elastic

35 modulus of the elastic sleeve. Also, the profile of the elastic sleeve thread 114 and the

profile of the first body thread 68 can be varied {o alter the amount of force needed to




illustrated in Figs. 50 and 51. The elastic sleeve 112 is confined by the
retainer sleeve 70 that is bolted to the rod 64 within the pagqpqﬁi:p%gg
through the first body 62. The elastic sleeve thread 114 engages

thread 68 of the first body passage 66, as further shown in Fig. to
hol d the r dHOA¥EI4¢65ve to the first body in the restrain IST/Em?ffﬁﬁijﬁratlon
but sufficient longitudinal force appfied to the rod forces the elastic
sleeve to radially contract and di sengage fromthe threads 68 to the

rel ease conf diggngagé these thraagds,matcanl therpréfiley. of #@ elabtie sleenskdroayes Ht@owd 16 nay be
added with thﬁsf’ﬁd&ﬁ broo§ /0a as shown in Figs. 22 and 23 to achieve a | ock
configuration as i EI 3, with the locking sleeve positioned within the
el astic sleeve 112The@e%wmm of il rod hipkg eaeandingio thopreprit iveriion sas beeve
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an opening 1
- A secondary round elastic device may also be employed in conjunction with

/} 25 snap rings as the primary elastic device. Such a rod brake is shown generally at 150
in Fig. 56 wherein the first body 122 cireumscribes a rod 152 within the passage 126
through the first body. The surface of the rod 152 is sfructured with grooves 154. The
retainer cap 130 is bolted to the end of the first body 122, and the rod 152 passes
through the opening 132 in the cap 130. A set of primary snap rings 156 is confined

30 within the retainer cap 130, and is received within the rod grooves 154 in a lock
configuration (not shown), as in the case of the rod brake 52 illustrated in Fig. 12. The
‘secondary coil spring 136 is wound around the primary rings 156. Longitudinal force
applied to move the rod 152 longitudinally relative to the first body 122 must be
sufficient to expand both the primary rings 156 and the secondary spring 136 to move

35 . the rings out of engagement with the rod grooves 154 io the release configuration

| ilustrated in Fig. 56. A modified version 150a of the rod brake 150 is shown in Fig.




cap 130. A primary coil spring 134 is confined wwthin the retai ner cap 130,
and is 10 received within the rod thread 128 in a | ock confiQUé%EMﬂ&.g@g%
shown), as in the case of the rod brake 30 illustrated in Fig nd
coil spring 136 is counter-wound around the primry coil ring 134.
LongitudingY 0 pH04965 appl i ed to nove the rod 124 Iongltud?ﬁgﬁﬁymgg?ative to
the first body 122 nust be sufficient™o expand both the primary spring

134 and the secandar r|n 136 to nove the pr rin t of 15
engagenent wi%h "Eh?ee"}éﬂﬂ CﬁPz!gfiD@dlai"H%SIP@@%See"@ﬁ?MeB g gwe 4 ust rat ed
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first body. Tdegesily étatffa‘e iroFigl 58 andd aJtﬁ&hﬂcstlcsioflmHmﬂeﬁhKW'!lZOOUFug.cﬁAeSn 154. The
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case of the r us rated I n secondary coil spring

136 i $5wound threuginthe opening 137:ip jhergandg0.1 e prmarg peil &pring (134 5icerfined ifhined t o

move the rod tﬂé%teh&‘?%ﬁ m@b %ﬁh IfeéchlediitiR thedrobiHfedd mmlaqégtrawZ must be
sufficient to expand primary rin s 156 and the seqp)ond%[[%gsprl ng
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rings 156 may _be varied to_further a J tésat[ E)t Qae ts%;%aagl glo?sfmla(?sn r|nt[gde|dnal
force nagni t Ug§@ s showninFig. 59. The exiended retainer cap 1 g ploy
" \f 25 as part of the rod brake 160a shown in Fig. 59 in the lock configuration. The legs 142
of the locking sleeve 140 are received through the cap slots 138 and overlie the elastic
' sleeve 162 and maintain the rod break in the lock configuration illustrate in Fig. 9. As
. discussed above, the profile of the rod thread 128 as well as the profile of the primary
coil 134 may be varied to further adjust the threshold of longitudinal force magnitude
30 required to move the rod break from the restrain configuration (not shown) to the
release configuration of Fig. 58.
A secondary round elastic device in the form of an elastic sleeve may also be
employed in conjunction with shap rings as the primary elastic device. Such arod
‘brake is shown generally at 170 in Fig. 60 wherein the first body 122 circumscribes the
35 ~ rod 152 within the passage 126 through the first body. The surface of the rod 152 is

structured with grooves 154. The retainer cap 130 is bolted to the end of the first body




required to nove the rod break fromthe restrain configuration énot shown)
to the release configuration of Fig. 56. A secondary round elhB8t NGY 2B ce
in the formof an elastic sleeve nay also be 10 enployed in conjunction
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o_pen! ng 132 i dfagﬁecg@ é%%&mésﬁ%ﬁ aﬁ)tt:!aﬁirc s@@é’ﬁﬁs\ﬂi ntre Q'QRreégs%'}BSan%%f' ned

within the re a| ner recerved Wlt grooves 154 in
the restrain apmm@ateadln@me(&mte lsrhuﬂmi)the slgevien Fushé3 @b@res yf elagiic sleeve Bzake

150 i | | ust r atygg ihiBridrigloova 18 AuRAs SRR Meexflnib ife SHIRAKAYHA BRthk S1eBRS  Hieoned

around the
splits 180 and 186 facilitate expansion of the respective sleeves in moving the rod

{ \f 25 brake from a restrain configuration to a release configuration, for example.
A secondary round elastic device may also be employed with a rod brake that
features contraction to release the rod for longitudinal movement. Fig. 64 illustrates a
rod brake, shown generally at 190, wherein a first body 192 circumscribes a rod 194
~ withina passage 196. The interior surface of the passage 196 is structured with a
30 thread 198. A retainer sleeve 200 is bolted to the end of the rod 194. A primary coil
“spring 202 circumscribes the retainer sleeve 200 and is constrained by the sleeve and
the rod 194 to move longitudinally with the rod relative to the first body 192. The
- primary spring 202 is held tightly against the side of the passage 196 of the first body
192 by the geometry and elasticity of the spring so that the spring resides within the
35 thread 198 in the spring's most relaxed, or least strained, configuration, that is, in the

restrain configuration (not shown) of the rod brake 190. A secondary coil spring 204 is




5 primary snap rings 156. The elastic sleeve 172 may be structured with
I nterior grooves 174, as illustrated in Fig. 48, for exanple, that engage
with the snap rings 156. Longitudinal force applied to nove t3h‘k MY %,
longitudinally relative to the first body 122 nust be sufficient to expand
bot h the er‘Hé’W@“?lap rings 156 and the secondary el ast PET/EP8EE§24 172 to
nove the rings out of engagenent with 2% he rod grooves 154 to 10 the rel ease
configuration illustrated in Fig. 60. A nodified version 170a of the rod
brake 170 is efwtenwonndingler he priMagy spsing2{ednd ie alsp venfined py e0staltani ng sl ot s

138 is enpl Oéié‘éli_/ﬁ%ogﬁéi {he%dw@ ﬁcﬂuﬂr %ﬁ%&ﬁﬂ@eeveﬁ@lkat&:ﬁ&e fdrdd the lock

configuration are recel ved through

the cap slots %@'ﬂ!ﬁ@t%%ﬁw Eodvﬂﬁg wmtrec%@@élwrwawg@?ﬁﬂ@m the rod
br gak in thelééasﬂfdaepgﬁnhgtzmhufﬁépem% &rﬁe‘ﬂi Mﬁa‘i’gﬁﬁ)ﬂﬁQ@Mﬁm’ ehﬁ'éi;eﬁfeﬁf\}vlhﬁ of the
ro ropves a

vari gd go fur‘f‘ QFS?B%’J@?"; fléﬁ ﬁoﬁg‘é@ﬂ?ﬂ rqd gfakﬁaﬂ%%ttﬂ?if‘?%seﬁﬁ?‘%ér%?h%d
requihred t?) iR . Gh]?AlhmﬂilfbﬂQéﬂélo;lbgt_ﬁibﬁ*clitgbrélﬁﬁéltgoammlmﬁl ¢)@und€dlreﬂlam(eﬂgt shown)
to the release contl ation o | q. , I S s,.utitliz as
secondary el asi eveand g cg@gls%eyeogsﬂlpgfgé%ﬂpﬂgu 'Hf%e&cet??debf&?wlrmagaggg%l f or
exanpl e, may dmpltyeddo hahiryetaldckrahfigidtiot $ndt sheovmhafgan, dhmpmﬂle(omheff' irsthe rod

brake. Fig. %ggﬂﬂé%sslgﬁgs%h% ﬂx%tdr&"i&%f g@hﬁalfcqbﬂhg,n E'éz%é;?ii_e Hﬁeg?s 178

and a split 1 exten e ent eeve
an el adtic slasﬂ&sbfhngesml¢¢f forae mapwiude resiviyedsto ngave thevgd reglifiom tm% ext endl ng

the entire | qagtdh &hnibdiStc (ﬁ@tvs%owﬂ_ﬂﬁtheﬁ'glhééesooﬁﬁ%éﬂl}g ot baciitate

e/xpan5| on of the resgectlve sl eeves in nmovin brake from a

riestrain confi gur &id ﬁ'"ﬁ‘%‘m&esr%T@%ecW@ﬁP%“y(ﬂ% 219 prthe legkpnliguratiofecondar y

round el ast i GyHiMS BRotRG WaAktRA oba relhievBst e‘Mdd@s eoﬁt%ta&ftakaeéééahe roﬁia@t ures
contraction to

Tty bt o Jengitia Py meat S LRI TR | ~eomiani Bun R vt BT Body 102

ci rcunscr i besharoddaakid®o oFight4 Ia tizass agke 29Bof Ad &S| afist bady 29ar f ace of t he

passage 190 ihaRtidpkbEthddddl i Qpdliansel Ho Pl ISy 83648200 | 5

boltedtothe €én c0| I'Tc mscrlbes ‘
the retai ner 23#isesiaicRiosl uﬂwrp@eeaﬁ@tmexp@ddwetah@r Slﬁ%\@\@oallﬁtboltefh@th@d 194

to nove | Ong'ehH@f @l@%d’ 1QM tlhsétr&??ﬁrﬁéi'y §ﬁép‘ﬂn'g¥9‘li§ ar&lﬂ@crgﬂeﬁﬁe feRfher 4iddve The

prinmary sprin agat nst passage 196 of

the first bo Ua a@dztswnqtﬁ@eg@wm@avaﬁeﬁ @Pa@i 1%*9@%9 1Qﬂ9&ﬂ€§fpﬁﬂvwgh§6 t hat
the spiping resd féi%ﬁwd\fcotthé first biy3a2t fﬂﬁ@ﬁﬂnér?ﬁngsmﬁh@h&@ hgmg a@anﬁﬁ&me $igd axed,

| f f
o A i S RO

. ! an in re
Spring 202, afels B0, S80LRSH Yo 5o Sl lion B Bifnf QPnghghy Lhe end o

the rod 194 ngltu e
. brake 210. A secondary coif spring 204 is wound under the primary rings 218, and is
} 25 also confined by the retainer sleeve 200a and the end of the rod 194. Longitudinal
force applied to move the rod 194, relative to the first body 212 must contract the
primary rings 218 and the secondary spring 204 sufficiently to drive the primary rings
out of engagement with the first body grooves 216 fo move the rod brake 210 fo the
release configuration {not shown). The extended retainer sieeve 200a has slots 220
30 that allow the retainer sleeve to accommodate a locking sleeve 222, receiving the legs
224 of the locking sleeve. In Fig. 65, the locking sleeve legs 224 are shown positioned
between the secondary coil spring 204 and the retainer sleeve 200a, holding the
. primary snap rings 218 engaged within the first body grooves 216 to achieve the lock
_ configuration, holding the rod 194 against longitudinal movement relative to the first
35  body 212 by providing slots. A modified version of the rod brake 210 utilizes a non-

extended retainer sleeve such as the retainer sleeve 200 as described above and




194, relative to the first body 192 must contract both the primary spring
202 and the secondary spring 204 sufficiently to drive the pr3 gﬁ\;s@ﬂ[}ﬁng
out of engagenent with 5 the first body thread 198 to nove the rod brake
190 to the rel ease configuration shown in Fig. 64. A nodified version of
the. rod br aK@03(WEHti | i zi ng an expanded retainer sl eeveP@HES® 8§83t ki ng
sleeve, as illustrated in Fig. 65 and XYescri bed bel ow, may al so be

enpl oyed to achi eve a | ock configuration (not shovmzﬁm"@hal n, the profile of

the first bdipireisAdnGe- Gio ashievidoth a telaase coigpiafien o thatishewn/inc o |
spring 202 nepig.Ea) wad a %i;trbm cl;QFg%ﬁHtxuﬁ (noi SRdwnf) T Al ki mﬂé er tR& filbighlyt ude

.required to m)vetgg? F &'6 F tt restrain c uatlo (not shown)
to the rel eas¥¥6H 66?&’9 ghigPrafle Pl e primerysnap sings 'E'ee‘éa“& %d br ake,
shown gener alddjustithe2Ar@sliond itferck malgnitude to@irsdiointive thed\d’dﬂd(bi’ealkSrom'tﬁé her

t f d ke ..t hat | AL t I th d f
ongi t Ut nal "RETREAvES e GpLEOPRCY Rudee <Eiial (s acti o devi ce.
simlar to 15 th®neatiobohkckiogsiedvelto glovcﬁarodlbtakd"fmm adesiiainlconfififetion Fi g.
65, a first hody,glgafd %Pé@%dhhﬁg 1&&&%@?&&&&%&&@? V\Pglﬁatfb%%?ﬂ%em 14.  The

interior surface of the structure grooves 216. An
expanded r et drake; mglué@gdlre@wnlpglam hydwand wheleapp@pdate s for ¢ampisd AM04. A set

of primary sra%prorphae%paﬂaangwsfamsf él?@&e &h@o e%ltté‘lc&ﬁfol ﬁk%&ﬁon A9 and is
constralned t he sl eeve and npve longitudinally with the

20 rod% el at |QF§'"9t53?eE’?re ig; (?%l?m\ﬂ‘éﬁf;ﬂ %ﬂwafm@sgauw ?”?h Hopereting F’ESt%I d
tightly agai Babwh Bendraliyet 284, Armekungaaésw%zllﬁsqégsme éndr@parbmm 212 by the

eapect | ve qrBrRESinhrole bl SppuaAn35a 250 ke e poie A 25 el
confi gur at i orctutioaR38.sA comird) hieit 2403¢ ccmnacteubtmfthgwtaatmcﬁﬁa(hycappmhmm of t he
rod brake 2 :

rings 218, an nné%t@gﬁ@g@{%ao%@?ohg?@éﬂ% Re reeé’tl ngr gfeg@%fé&ﬂ%%ge% he end
of thdSrod 1%ackanshigrb mriativeto thﬁmt@@era:gpm wipines siepvas ag BpPTPRifte, ofian reI ative
to the first aQ%ét&ﬁn%d'Hrﬁ&t& Qéﬁlév@%tloék%nrd%dtx@ﬁBVtor\Hni?aQ%vv?fﬂcﬁn #dodkhe

secondary spring 204 sufficientl drive rTE_rl mary rings out of

engagenment WP QPF?é'oFllFE’FrW"@PHBWéQe %‘?['@'O'tlﬁ"t b'éaFtH@O'?%'@ BRLEREE0 to the
rel ease conf iagetrdihd mhr(yrapbro‘phﬂmhna’dm @namaﬁ@éicdrmhmmrunaé@aye 200a has

slots 220 30_t hat ain sl e ccomodat e sl eeve
222, receivi ﬁBprPﬂ%a%? E’ Iigé’zf)ygé' H?g%% Ag? etﬁ paiujep ane corgactic h%gl ocki ng
sl eevedl egs Mmeedteiamuwmmshmlogyledhebmﬁmﬂtmbe secondary coi l spring 204

and the retainer sheegog00ae (il HAUNPe R FyeRaRil 952l heongaged

within the first OO0VEeS uration,
hol di ng t he petemedia d@gsﬁnmgftFm & giThe dberalingraystemsadt opmpaiqs\ﬂeﬂmbpremrefl rst 35

body 212 by eﬁameelaea,aﬁrmtﬁe foﬁnrmglpfsto%na%wﬁhmﬂb.ﬂaﬁen r ReyRE&kas210
utilizes a non- extended retai ner sleeve such as the retainer sleeve 200 as

-descrl bed abewafawey'aﬁomwdéwh'm B@WE@%@@W%@%%KW’QQQ

25 sleeve 232. A fluid pressure system 248 includes a compressor, a pump, and/or an
accumulator as needed. The fluid pressure system is connected to the cylinder 246 by
fluid pressure communications lines 250. A control unit 252 is connected to the fluid
pressure system 248 by appropriate connection 254. The control unit 252 generates
commands that are communicated to the fluid pressure system 248 by the connection

30 254. In response to the commands, the fluid pressure system 248 applies fluid
pressure to one side or the other of the piston head in the cylinder 246, for example, to
operate the piston 236a to drive the locking sleeve 232 to lock configuration, or to
withdraw the locking sleeve to restrain configuration, of the associated rod brake. The
control unit 252 may be of any appropriate technology, such as electrical or fluid

: 35 pressure, and the nature of the connection 254 is determined accordingly.
Another example of a form of operating system is shown generally at 258 in the




illustrated in Fig. 64 to achieve both a rel ease configuration (simlar to

that shown in Fig. 64) and a restrain configuration (not shows) %@Pi
the profile of the first body grooves 216 as well as the prom% t%&a

rimary sn rin 218 may be varied to adjust the thre force
Ironatgni tﬁde S’g?]u:f”ro to rmv)e the rod brg;tk frJomthe 5 rest?gffﬂg(’eg]% |gurat|on
(not shown) to the rel ease configuration (not shown) . Operatlon of a

| ocki ng sl eeve, to froma conf i t|on to a | ock
nay begby anyscpg'@ﬁ{{uo‘éﬁ%'ag‘lﬂ ? Qbéikﬁl‘fropfa%m% gﬁ%d; %'B?g ?cg'i’lca& the rod
brake, i ncI uobpmmtelul aﬁuétomquudrmsbﬁmldmyndrmddnub’tmee:ompmaﬂmr iAagadenofddd6 0

exanpl e. I I I nt r ol

tho osi t1 on SRYn SR afihds 3¢ ey 28 8108 R0l S 222, 49

i | lustration eéctinaimeahsoper 2R isepnpgaedinthe steneid 250y approprisie elze:ﬁcalA

| ockings SI ceVenaddion 385, heGdf i 283¢ cdrh aea{otﬁé of3Brig A3RAFbeeRilor g br ake

(not shown). rm connects the eeve to an actuator
238. A cont r W appraprigiecconrectionfise {The CP@“Q' H@ A5 aenewtesrommands st dpr i at e

connecti on 24gmufiifcatéd tdMPdlectitenBRIGDES b%@ue%%hv%ﬁéd’ﬁﬂ&y IR BorisBEo tHRCKi NG

sl eeve 232 15 back and forth relative to_the retainer cap or retainer

sl eeve, as apfiPFiANdssiBe elertrig geneiater 82 prayides slechic sugent & fée srigneid 264 &y k
confi gur at i orappfoptigteohhsbtion2d4; wmweethé Qﬁl’n’aturé 2BéH Withetidghd or totngllft ag omrands

fromthe control unit. a erate .COr any

nopr opk at o vissterdp bl o8 Bty hebnalRnuh e Sl T pte b i dd

t echnol ogy byhé hekmgmlbeud to westin260figuddtion, respeetivelyt of the edsotiaizdcahirekd.i on 242
20 wi Il be di exanpl e
ef }one form O@E%%g{rﬁcg?% [rtIEQ@mE?BQHPA&%ﬁB%”é%%gﬁa‘?‘%ﬁ{yo q&%hanﬁ% ft@ schemati c
di agr am of Fiognnastion Z6&issleterminethacossdinabim 244 corrprl ses a fl ui d pressure
operated act uat or gdiy, #frolegblly Ris éeﬁ'ﬂ%ﬁ?ﬁ *]énﬂ&?ﬁroﬁaéfgﬂé PRl A

cylinder 246 contalns the piston I ston arm 236a extends
to joil® the Ithrintikrgs e @?%@P@PQ’@QS OWQF"FCUPHQ?ﬂeé%'gﬁY‘@d%%?%’FﬁeQHBe’ipﬁE‘F'%es a

cConpr essor, arBotiactivg) dﬁﬁée Sdhfigdaione 1akePA\NabNs itRRMBE redtfin &dmgl@aﬁures sure

e e 8y IS5l 0 oo P SEat GrEETPPET <t om
248 by appr opﬂrcmaregrmaecalsmgle:hsl_ihal groeve; tiat isod thoesdt LBﬁg?tugmale‘nmeefsa comands
254, in r oopOSBREs Tt b frant Y <o RRaT Hafnide ERritRa B e BreBRBEFT 0" 0
f 1 ui d 20pr ess dhebrake amkthsicthsticity of the elsstizdevise, p Llsbe?pihstebiﬁttché%l@elqut efhe cyl i nder
246, Tor_exaghlgpenidht whR HoHroub Bakbids0Badiithd fi%éci{g'%ﬁcé Roparthng sl eeve

232 to lock co eve to restrain

uration,
confi gurati oﬁonftﬁc?fq@@"a#aenm the gmbpdirent of fie '“‘(ﬁﬂﬂ‘?“r ofhedirpke ipthenjmy be of
any appropri gereleasd Betmgdiatiord %Breﬁﬁh@ kRIdahive Mdan9ttell] Thélbrdke PiiessMnem and

the nature of, the connectign 4 is er ned acgor not her exanpl e
of & for m of BRaET RGMGYERE s end s T Gariere  goniey s efoe B o Nov 2006
i 25 device out of engagement with the groove or grooves. With the brake in the restrain

configurafion, the brake can be moved into the lock configuration by use of a locking
device, such as a locking sleeve that resides against the elastic device and prevents
 its removal from engagement with the groove or grooves. A locking pin is available to
prevent contraction of a set of splif rings. In all embodiments utilizing an elastic device
30 . and a groove having leads, rotational movement between the first and second bodies
to align the elastic device with the thread will remove longitudinal slack between the
first and second bodies in the restrain configuration.
An elastic sleeve as utilized in the present invention may be made of any
appropriate material, such as rubber or titanium, for example. The size of the rod
- 35  brake, the magnitude of force involved in its function and the environment in which the
rod brake is to be used will determine the material of the elastic sleeve. .




WO 03/ 104665 PCT/ U803/ 08524 23 schematic diagramof Fig. 68. The operating
system 258 conprises an electrically operated actuator in thegfpgmziéa
sol enoi d and armature conbi nation. A solenoid 260 contains an arnmature

t hat extends as the arm 236b to join the | ocking sleeve 232. An electric
current sodY@EMWESi s connected to th?4 sol enoi d 260 by aPPFUBYF5t%

el ectrical 5 connection 264. A controf” unit 266 is connected to the

electric current generator 26 by appropriate connecti control
ni t 266 gener at o& 8 AR Aecordna B ERRLR InvAEn P B SooficB e I8

gener at or 26 2ange dflsizes ambvesisiance 2@8gths b mesipdustalop otheeapplicationsids, t he

el ectric generator 262 provides electric current to the sol enoid 260, by
appropriate connection 264, to nove the armature 236b to the right or to
the left as 10 viewed in Fig. 68 to drive the | ocking sleeve 232 to | ock
configuration, or to wwthdraw the | ocking sleeve to restrain
configuration, respectively, of the associated rod brake. The control unit
266 may be of any appropriate technol ogy, and the nature of the connection
268 is determ ned accordingly. Fromthe foregoing it is seen that the
present invention provides a rod brake 15 that utilizes the elastic
properties of round, or generally cylindrical devices in expanding or
contracting. Three configurations are available, including a restrain
configuration wherein the rod is held in place due to the engagenent of
the elastic device with either circular grooves or a single helical

groove, that is, a thread. Longitudinal force of a nagnitude at |east as
great as a threshold nmagnitude, determ ned by the geonetry of 20 the brake
éﬁa the elasticity of the elastic device, pushes the elastic device out of
engagenment with the groove or grooves, causing the elastic device to expand
or contract radially, depending on the enbodi ment of the invention. The
brake is then in the release configuration, wherein the rod can be
translated. The brake will remain in the release configuration as |ong as
sufficient force is applied to force the elastic 25 device out of
engagenent with the groove or grooves. Wth the brake in the restrain
configuration, the brake can be noved into the | ock configuration by use of
a locking device, such as a | ocking sleeve that resides against the '
el astic device and prevents its renoval from engagenent with the groove or
grooves. A locking pin is available to prevent contraction of a set of
split rings. In all enbodinments utilizing an elastic.device 30 and a groove
havi ng | eads, rotational novement between the first and second bodies to
align the elastic device with the thread will renove |ongitudinal slack
between the first and second bodies in the restrain configuration. An

el astic sleeve as utilized in the present invention my be made of any
appropriate material, such as rubber or titanium for exanple. The size of
the rod 35 brake, the magnitude of force involved in its function and the
enyi ronment I n which the |




rod brake is to be used will determne the material of the elastic sleeve.
3 0 NOV 2006 WO 031104665 PCT/ US03/08524 24 A rod brake acc%gaiﬁg tﬁ]bhe
present invention nay be constructed in a wide range of sizes aNav 200
resi stance strengths to neet industrial or other appllcatlons k E~3 0 N
0 V 2006 25 1 Apparatus for retarding trans| gFjpBnrofl ; 'Hﬁﬂwﬂﬁ relative to
anot her body conprising: 5 a. a first body c¢Frcunkcribing a second body b.
a cylindrical surface with one or nore grooves is part of tine second body;
c, aretainer carried by the first body; d. a first round el astic device,
constrained by its elasticity towd the one or nore grooves of the
cylindrical surface, and confined by the retainer and thereby 10
restrai ned agai nst | ongitudinal: novenment relative to the retainer, a, the
first round elastic device being novabl e between a restrain configuration
in which the first round el asti.g fgvice resides in the cue or nore grooves
of the cylindrical surface to prevent rel ative translation between the
first and second bodies and a rel ease conflguratlon In which the first
round ekasigy réﬁsﬁ i ﬁmﬁﬁ&&ﬁﬁﬁﬁﬁx@ o ) Qﬂ§5&% the one or nore
graooves of .. e cy |ndfrca surface to a“:OM/re‘atlve transl ati on between

t he flrgqmﬂﬁhﬂsecond bodi es, by relative Iongitudinal novement between the

firss andaseﬁg&dbdagrégmggﬁbgngtmggm%dy ound el astic deV| ce is distorted and
removed fromt r.adi al n.of the first round

el astic d8vi &g mﬂé{%afe “eg'“ﬁaf’ gB'c’R?’ﬁ@“‘é’%’%&@W@‘é %8 “the retainer with

the firster omrubirmlr ied:hy:lhsﬁns&mdy,n the restrain configuration to took the

;m:

fiast roupd , ; se configuration, 2.
Appar at us’ fo%hr e{:tglﬁél. i-‘h\%?&éﬁgﬁng%%"ﬁggw%w6’ tc“r'(}gmli%|'€F’\<§’(‘?to ano%J her body
25 conpRPrgigrves. Qféimffi?ﬁlﬁl‘-‘-‘aié E‘,@um@mmmutw@am@nmeWy, b. a -

Cy|'ﬁ.‘ndrr!aﬁ%lfnﬁﬂlébiiﬁéiﬁm\éﬁﬁdﬂ\a%&leﬁfgnmﬁtﬁza% PKAngs Pall of one of the first
and second ainer carried by the other of the first and

second bo#i & 8 k@@‘-‘ﬂf‘d %{aﬁ*figi‘ﬁmﬁéﬂﬁa‘”@ bleBefvgen AP0 constrai ned by it's
el ast i aiohfjutativandyHidhe hOME! rotind elastic device resides in the one ¢r more

'g'rﬁ:ss'fés of the cylindrical surface to prevent refative branslation betweén the first
and samnd bndTas and a release ¢onfi gﬂratran In which the first mund &lastle
15 dﬂvlce is dismrtad and farced out of the one or more lrouves ofthe. cy!iﬁdrisai
surface to a!!aw ralaﬁve iranslaﬁen between the fi rst and serzond badies, by ralative
ongitudinal movement between the first and smnd bodies. -
f. thefirst rouind elastic device is distorted and removed- from the ore or more
‘grooves by radial expansionof the frstround elastic device; and,
20 g a Iackiﬂg slésve feceivable by the retalnerwith the first rotnd elastic dévice:
) Tnihe restrain. nmnfguraﬁan to jock the first round elastic device against movingte
. _tha.,rafease‘canﬂgurahﬂm

2. Apparatus for retarding translation of one body relative to anoftier body

125 COmprsing
‘8. “#first bady circumscribing a second bady;
b a cylinﬂr]cal surface wilk ong o miore grooves s part of ong nf the first:
. @ ratainer camed by ihe cther of the first and second bodies;

- t & first round elastic davice, constralned by s elasticity foward the ona'of
mare grooves: of the. cylindﬂcai surface, and donfined by the rélaingr and thereby.
restrafned againsl inngitudinal movemant relative {o the retainer;
| - the fifst round elasttc dewae being movable batween & restraln




nore grooves of the cylindrical surface, and confined by. the retainer and
thereby restrained against |ongitudinal novenent relative to the retainer,
Imisppr—mrest—=orir—el asti ¢ devi ce bei ng novabl e between a reibr %i n 2@8 NOV
2006 26 configuration in which the first round el astic devi odi in
the one or nore grooves of the cylindrical surface to prevent relative
transl ati on between the first and second bodies, and a rel ease
configuration in which the first round elastic device is distorted and
forced but of the case or nore gr opyes of the cylindrical d surface to
allow rel ative transl ation betweeri"the first and second bodies, by relative
| ongi tudi nal novenent between the first and second bodies; and, f a | ooking
sl eeve receivable by the retainer with the first round elastic device in
the restrain configuration to lock the first round el astic device agai nst
noving to the rel ease configuration. 14 3: A net hold@{g% retarding
transl at i.onof . 2000 ¥k el Al blelid devien aislles indbeigne ord®ipri sing the fol l owi ng
steps: --%ﬁ?‘ﬁ@{}jﬂfﬁﬁdﬁg%é_gdt“?fbod Cireunseri bl nagenaRane body: b. provi ding
a cyl i poovesal thegylin é‘&ﬁn’*’tpfﬁ%/e"gﬁga%% %E¢IT St é%%d,;second bodi es, 1s
Wi th t e, cubidies ind s ekasecanigwatipo it Wit g fiffe L -.--_iﬁ%f;body and structured
Wi th oRe" or.nore.grQoves: .C..nrovi dingaaed gionedgyireeali ed by the ot her of
the 1 dadcednalsiouriatid ) S%t%ftﬁﬁ%rbg'é’/ﬁgﬁéaf __roundeal astic device,
congt r alifpe tdsliow teaties Fabsiationibed _-i-#ﬂ?’ﬁﬁ“‘@“ﬁ %?‘Fg‘g%@%f‘%fbwes of the
3 d%mﬁlt@g@f £ iaeshdRpcdnb eodies; ander 20 gd t her eb trained

cylindrical surface.:: s EReshdMednb @odies; ander an ereby restraine
agai nst’ﬂﬂﬁ-@ﬁ&’ﬁ'ﬁ*ﬁ?}ﬂ?ﬂg’iﬁ m&@ﬁ%@ﬁtﬁgel at i.'vewg LeitehakRak: € preventing
retativeff r ansking sleaveteeaiuabip RS Y 'ﬁg' second bodies by the first
r Gund gléﬁ%tifgﬁmc}g%&gﬁ%aﬁ@rghﬂgﬁ'iﬁﬁk.mbﬁr%bnﬂendjﬁi}aﬁb‘rdé“@‘%(?@s of the cylindrical
~surface I'fia restrain configquration, and applying |longitudinal force to

di st or tmavingteihe gleass GRf Eu@h‘gﬁtic device and push it out of the ape or nore
grogves of the cylindrical 266 surface to a release configuration to allow
relative trapslkation.bet ) fd Hoa refifide tccmotweobddpdi es, f. providing a
| ooki ngh- b etepd %éW rdglggllrﬁ‘g%r “-.P‘%S"'Eéhﬂe"a* g?l?i ng nmember Into the retainer with
the fi reginpishanik feledtg gepslevice in the restrain configuration and | ocking
the fi r'_'s't_f%':'r ?f%ﬂ?ﬁ'ﬁ%"b%ﬁ%ﬁm“ﬁmm sedghdimdiing to the, rel ease
configuralion. ‘4% A method as defined. in.: - add EstobdBadiesonpri si ng;  a.
provi di ngb.t Heovisipgiafyl ‘if‘ﬁﬁlfs'é"%;?%%sem %?g%daaﬁfﬁé'&?ﬂrfﬂh  SECQ0Hh frdy:

> S
45 - with the gylindrical surface circumscribing the second body and stuct

af more grogves; o
¢. providinga rEt;_a'j'ﬁe;r carried by the other of the first and sec:uff[{ badlers_s
. 'ppﬁy‘lgmg ::_a._ﬁrstl ?gunﬁ-’__ei_astis:devi&e. constralned by it elasticity tﬂ‘*‘i’a"d
the.one :ﬂf'_mﬂfefgﬂ]ﬁwesmﬁf. the -syginﬂrigai'suﬁac'a , and confined by the :ref!aﬂfief
" Vs gﬁgtﬁ}_ﬂeﬁyzws&ﬁﬁeﬁ. agalnst longltudinal mpﬁre‘mﬂnt_ ré!aﬁve_-:m the ""'f‘?‘@fi
"o, preventing felative translation between the first and second bodies by (he
st rourid elastic device residing in the one or mofe g-mgyes.qfth_a;‘ﬁyitﬂéflﬁt o
;'s;ﬁr.faééfih':@'zrféﬁﬁ?in:cﬁﬂﬁgilfﬂliﬁn.- and applying fongitudinal 3f91¢$-_i?'i§i§§¢ff :qfa ‘fm
tound slastic device and push ft outofthe one or mere groaves of he sffindical
28 swfa;g g folegse .@nﬁguraticn 1o allow retative tranglation between the first and
 sesond bodies: |
f. providing a locking member; 's_nd
g, inserting the focking member into the retainer W
dovice in the restfain configuration and focking the first 1

ith the first round elastic
ound elastic device from

‘ag-  moving tothe reledse configuration,

4. Amisthod s defined in Claim 3 further comprising:
a providing the cylindrical surface as part of the second body:




3 0 NOV 2006 27 b. providing the retainer carried by the first body; and
so distorting the first round elastic device to renove. the first round

el astic device fromthe one or nore grooves by radially expanding the
fitst round elastic device , A nethod as defined In Caim @8 3he006
conprising: a. providing the first elastic device structured with a |eads
h: providing one or nore grooves in the cylindrical surface conprising a
thread that receives the first el ic device; and t0' c. causing

rotati onal novenent between the frr'st and second bodies to align the first
el astic device with the thread to renopve |ongitudinal slack between the
first and second bodies in the restrain configuration, 6. Apparatus for
retarding translation of one body relative to another body is substantially
as herei nbefore described having reference to any of Figures 2 to 68. 7. A
met hod gf opmﬁ&ihgltﬁhn&gmmaﬂrﬁécﬁwlﬂﬁmh‘bnﬂmubody rel ative to anot her body

subst ant i gl fifo g IR FLIBHUSICRIRE WaRolRNb i kEfROARES to any of Figures
dew&e frony the ‘ong of more greoves by radially expanding | lha ﬂrst raund aiastic
device.

5 A meﬂmd as: dafined In Claim.3 furlher aamprismg
& providing | the ﬁrst elaatic device strictured with a lsad;
£y b pmvfciing ong. o more grooves | b the cyhndncai sirface snmpﬂsing a
N ) " thread that racelves the f _ti_aiashc davice; and
1!:!’- G r.ausing rﬂtatmnal muvemeﬂi betwaan the fi rst and second bodies 1o al:gn
tha first elastic devies with fhe thread to-rémove _lﬁngi_tud_mat sl_ack betwean the first
and second bodies inthe restrain configuration,

8. Apparatus for retarding translation of one body relative to another body
15 substantiaity as hereinbefore descritied having referérice to-any of Figures 2'fo 88.

7. Amethod for refarding translation of one body relative to another body
substantially as- h_‘eteinﬁbafare'ﬂesr:.ritjad having reference to any of Figures 2 to €8




