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A ratcher wreocl including o handleacsrri=d dove ciog
and drven cuce 3 whiclh the core can he :mmply omd
readify removed, intuct, lor cleaning. repoic ood ce-

E90 540

534 B30 Ei6 550
k [

plcement withoor the vaz of woals Addiliclly, tee
wrenel cludes a oae-dnietion reeliel drive-rovorsog
mechaoism for simple. one-Rager aporation, The disns-
sembly-fuilitting sbracture ixludes o resiliznr ring-
like= bapd suwtei in 2 chanoc] defined b codially com-
mumisating wnoulse grooved jo the drive ming an & the
wremeh wome. A banid displaciog element setves Livabilt
the band to offsor a boidping <of tbe hand acromsa the
grooved definfng the chonnel w effect a mochanienl
mtercovpling hetween Use cous and the doive ting of dhe
mecher wrencle For disassembly, the band s meposis
tiem=d 1 aagumie & ecnfimeation in owhich e band
oocniks & odingle ene only of the wnoolwlcating
arooved o the drive ring and i e opposcd cars,
thereby uncowpling e coce aod the drive fing, t2 per-
mit wichdrawat of the corz, 88 no imtazr wmit, astally
feom e weeocl, The dove dirsction nt the weensh s
contralled By ne areonts, wine spring which jorerson-
plzs a finger-manipulsble pivold drive-cevomiog oon-
ool plate of the wool with & ahiftable ppw] boonesd in he
e a3l thier woziseh to provide s Low-Frictinn mechaniao
by which the pawl is positionsd 1 estublish a selecrable
drivg direserion ot the wrench thosugh sunpis, ore-fin-
ger disptacyment of Lhe seversiog precc of the wool.
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BATCHELD WERENCH ™WITH MANT AT
DISASCERMBLY CAPATITITY

The present Iwveotion celaces 1o improved releiel
wrcikeh atruehures fneilitating reversal g, adizoaaly,
convenisnt ancl rapicd disascobly of the woocneo beod
withonr the use af b Mese pactizulasly, tae ioven-
§iom i clirec led (0 @ rarclr wooesh io wiieh i is neees
sacy wmcrcly 2o push B spring hiasel relesse elesczol 20
acbicys decoupling oF the drven core of the wooeh
from the driviog rmu Arsither aopoctant fesooce of the
inverdnn is we of & lew-Eiet3on spriog oseembly for
reversbly shuftiop the drving mnde of the rache
wereoch,

BACESGEQUND OF THE INYENTION

bizny rvpes of mbchel wrenches awl celated boola
have heen deserined @n the rezevant arn Typical among
such weenclles we sacket wereaches vsed to drive iny af
o aclecrable pember of sackets, the hmooronsl elemenls
of such wrensher includmy o Sele-cazcied drivig
ming Ky which is ceapeed 2 doisen core, The omenches
wre pruvwied with varicna mechoaien] means by whick
Ut torzione] dove dicesiim oF the swrench cay oo
readily reversed. Fsnmples ud the tvpe oi Wercachss
referrad rooare descrbed 2e U5, Pat Miea, 4,250,379 and
4,512,215, wad Uur zotice discizzacee of 2och of thess
patents js boreby zpesifically iocorzories] herein by
referoncs o the estent rhidl sach cliselosores ace ol
imennszrend herenwildo

'rur art socket divios ratehet 9soonches of the oype
deszribiod ardivarily otiliss rotaining apong rings as the
ocehamical exprdiznt for interincking the inleraul mons
uf the wzench ackin Uiz cdrcoogeiehing devios s o
wesllar, In urder b dlsssseoble sweil wooches for olzan-
iz, replaceiacnt of pacts, and for meozcal mnintennoce,
it is oecesanTy that e veers emplay woserear driver or a
pliese physicnEly to Jislocles 1he relsinmy ooz, Soch a
procedure ¥ bwuovenwenl aod o coosewing, sod
replagemen: of rhe spAcE-17ke Ang en Teassembly ol
Lhe devive is ou urdioarily aclhieved wallioul eupsider-
abls dithweniby, It ie to 2he cffzctive pesolution of his
preblzo and o presdding an Smproved ocking mechas
mivm Fr retsining Lhe coce wAchin the talches wrezicls
for erabliog duasesobly sod rcaascmbly withoor the
wae of tocle thar a princips] faet of the pres=or inven-
tinn is ditested.

Aontber yopoetaol Jusctiopal aowerore mo catshet
wrzisches of the geozzal cype of the prosent meesnricm s
the mechanism by which ool drivmy reversal s els
fecrel SHuch Teversksi is ordinanly sshieved tdroogh e
veipiedient af a abiftablc or pivoral roothed paer] 2-hick
cipacce ang  joercouples with  coormermting reeth
formes in a drive fng. PHoer o arsangement s include
v Lypes ol speclwoical jmkazca i cfoctiog dis
Floczment of 5 powl honcsd in p epwiry formed o rhe
wremch cores The shilting of chie pawl b such ss5e00-
biica hes jovarizbly beoo cordieescd agaiost signifsent
frigtignal resistanye o7 that wpplicnzion nF comsidarable
Toire bas Doon neovasary oo aceosoplislh the oovecsals
The proscns invention obovintes this 2roblen by prowid-
s low-lnebur, pasel-2lilling asezchly au Uzl sewer-
anl of tle driving modc of the wrcoch can be mndc bar
means ol simple, pwern meadinger. cligi bl maoipolatinn.
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SUAMMAEY OF THE IKYENTION

The prescor jovention finds wilicy moa rawches
wreock o e shoe haviop & ocad iecloding p kamd2z-
sarried Arive Ting and @ pawl-coupicd doiven body G
2ore, the paarl heing manuaily seleciveiy peailiooabiz
to provide ten opposiie driving modes For e aocker
which ix alleeliable o a driviog sind or boss fistened 1o
the core itself. Whsle the <qecilic Jisorases camplos
ol thy wronehcs shown Eersin inclade <ach Feislores oy o
Jupeiludivaszly shiftable rod for releasing nder=nr 20l s
ns by Facilitate disengsgeo=nl of Uwe drive sockess from
the wrensh, this prrriular featre i nnl, per se. e ct-
val capebility or clament in the prssent invemlion,
Ruther v awzarian pereains to an impraved linkage
fnr reversmy Lhe driving owsle of the wocosh aizd oo
pove] sioeenars S mesms ol whick e doiven woce of
the worcach mey be simply nod sffechaily diseaged
rom Jie drviogg s o colar, sod sooaeeed from the
wreneh itsel, v the ese ol Lecds.

Ench embodimene of the prasemt invention includes o
bandle-caccied drive cibe and a driven 207 fnopisch e
vore ven he sogply and ccadily veroves, Deacr ot
clenming, repait 2ned repiacenel, witool tbe esc of
taols, AddHooolly, each wrench inclhicles a Lree-smic-
ticew, vatsher-drive-rewcraing mecbonzeT. for simple ans-
lmger operativa. P'he weeosl dsagzcmbly-facilicn:ing
s tTe melizdey a reviliese ting-1ike spriog bazd Soalbed
in & chnope? defined by cadislly eommuanicaring ionular
givelcs al Hwe deive np 2cd o the woensn core. A
handE=fisplicmy eleneol serves Lo sslace or disort
distart the tard ro eiect o hridgmy of e baod aceoss
the praaves definiog the cbonnel b1 affect o meslunical
intersupluge bebact the cove and the dove o of roe
michet wrench., Fur disciseoinly, the baod-displociog,
hand-distomim g pressure is reliveed, aerovittogs the band
to amapme a stails, urdistoctesd corfigumnion v winch
th= bund wiazupues & siapd: ane galw of the 2ommonic-
np grocecss in che cdrve rogs sod o the c22c0d cocs,
thereby uneoupling the enre and die disve fing W 2o
il witldrawal of the fozs, as an inger wail, waizlly
Irom e wreocl:.

The diave dizection of the wronch is eonbroli=d Ty an
wrcnale. wire sprogg Whieh dibeccoupics a finger
maripyiahle, poentad drive-revecaog cooteol elatc of Hhie
ool vwich & skidnin®s shifloble pawl hooses o G o of
the wronsh to provids a low-friciom mechanism by
velich Uve pawl 5 positioncd o cstabilizh a selecrahiz
Arive sditective of e womeeh traogin aimple, cne-fin-
grr arounts dispheemenr ol the ceversiog soulral plate
of the ‘ool

Accordingly, 3t is 0 pringipn] ¥ansiiz= af the inventinn
thar che deiwe ring and *he corz of the wrench are
Ermed wich comanoslestiog astwlar 2roovca which
Zefing a shenmel mowhich as inerucking baod seats.
and rthat thers arc provided wmench stuchiores selec.
Lively operable to coorol the positioniog <f the bers
telaeer a licet woode i owineeh Hiz zand bridoos the
grocves moestablish on dnleclocking engegcowenr be-
e the drive =ing .md the cnrs. amd asecond snese 2
witied rAc Tand eocupica n cinple ane orlr of the com-
iwbicarule prooyves o doecoupls the drive oog nnd the
ey amel L opezmal wicidrawal of e cowe from che
arve Ting.

1“3 a reloted Feptute of the invembnn rhict ia -3e ab-
acace of ssressing and distanional foress applied fo the
apeiog bawd the tand is disposed 2 lic in nosingle one
cnly ol Lhe wienwly poadwes witleawt 2acee Jika an ap-
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puged veapotwnicatiop otber of the annulo grooeess,
“hersby e sefine awmecharncal conllgoratioo o wilhicl
-he: doive drg pnd 1he o are in an oncowpled n2laon-
slig ozl

Vel e ther Cealure 0f one otbedioent of cae bevep-
rion is that the mechonism lor cortrolliog e apalial
asicntztion of the interlockir m sprng nnel cons Lles s
gimple pin ar proke whizh aboets and beass whon e
sprengg baowd £0 diatoer 2w band w0 bodge che eomimumi-
cating wriewes delfinzge the chrauel waich Zeiiee the
hensing for the imtecncking -]?:l'i:llg HET N

A related fzooocs of the invertion iy thar in eech em-
huducent il i posikle throogh the diszloccment of a
fnmerqperuiiesl shall vr prube Ly celicve the daroctiog

pressuce applied o the interlncking hancl, awd, thus 1o 22

perou the band to asmime & positon in whish it oeeo-
pies nnly coe ! the coamuwicatiog grecaizs, thua of-
fFooring o disenpazement beraeem 1he dove ting and Le
corc o acroit axial displocerient and s=pomdion of the
i e Lhe biesadd ol the wroes

Tt i5 =0 imgertam ach-anlage ul the sresenl iovenlion
that -heore & provided 2 simple an:d Righly effeclive
slraclw o and becludgoe by orhick e infemal zere of
the wrench may b oeadily aod guckly scparatced foeag
the diwe fiﬂg Tar slmming and mainlemance.

Iy v peoterced cmbodimcnt of the ioventioo o
vpring Biised pin enemles o el the Speing bood 1o
inende Both of the cppessd nnolur grosves in the drive
i s ul the more o cabiial an intefocking cnaage-
manl ' the doive g wllz L cooe b pooeseol axially
dispincement thersheroresn.

I aoe preferoed cmbocioronr of the inrertico the
dzsiirtlug preszuse epplied Lo e speing bad by the pia
iz relivwread by pushing o manuudly miminidnhle clelem

into the arcench bead £0 03 to overcome tinsiog forzes

wrgioge the pin ko deloein thee apriog baod. Tecez the
Twrer comclitions, the spring bamd asiumes: an uaclzs
iurhed o nndistirted configumcinn in one procaes omly
of a chapncl brdgiog the core and e dove Orp,
weveby mechaswally decowplog, Hue d#five vioe Qoo
Ui were 1 peaoidl phiesical sepaation o Gie L,

[m o sezond rmbodiment of the inwension the pin
presenss disioring the spenr bond ia relicved by acr-
mitioe the pins o cetracr rad”sly joro she core of the
wearsle Ulds s aciveved by displacogs 3 vemwcal gl
ey da Lk wremeb bessi W slign @ resdindly ius
wordly depresssd »one of he shatt wich slements of rhe
pin nssemobly ea thet the latter #squme a peaizion whics
pecmaita che spaiige band b dereast joto tbe cooe angd,
Ly, Lo adeceuple the sece fnan the drive mmg and e
Al wilksEryand us rhe cnre From gae .

1t is n celetes Zeatuee of the vention thae in ooc
coeodiment thore ig provided a ceotcal axialty abiflable
shaft which bay be puadiee snaally vowasdly o g amme,
selectivaly, o lirs posicon a0 which o snckel detning
hall is permittsd r mews rezinly ineardly m invade o
rape of the shai, thereby frozing the focker from the
cupreTiing bosa; in a socond peaition of further degres-
cion of Hee shiafl izretacdly e Uz wiench bead, g e
o vectial depuesszone io the sleal is broogzbe inke alzgn-
el willy Lhie pin cnechacism R desiusling the sprnyg
hind. ™0 fae Tareer mode, the pin mechnoism moness
radizlly inarerdly o pormdn the susing band to renct
trom the dove sellar, theveby gorotoug o cone 1o ke
veowwed axaliy o thie culla.

IL 1> o lewease ol esch embosciiment ol rie presert
imvention that raere is proceided noresilient aire whick is
corpled st cne end toa contred o aes at an apposite
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ead o p <hillahle pawl boosed willizn a caaty of The
cors, wherehy neounte shifting oF -he ennirol plaie ue
viog cifects a shifi iv the position of the mmoched e
hevessen Ether 00 Ly appEuLe coive modos.

It in a relnzed feacars of e invechiea thal eaeepl I
Lls caplug ta the conrrol plate, the powl s fres o slide.
unreslran=d, wilfzn it cavaty ikl oidoel friccianal
bopedance e sopsailiooin s of e pawl

An imporant precricad Zeetere god adyasagme ol e
hnpmx':d carchat reversing mechimi=m of 1he presenl
lvznibza i3 thet drive cevarsal is cfisctively oehisved
thoough mibwne:l dagizally spplicd  Wwgue wbprossod
nAminst a readily nweomwsinie anel menmuzlehle cuomesnl
placz which servea effooridely, thocugh o sprny @are, 1o
ellect slidiog slifiig copositicddog, of the teotbad pawl
wilhin the core cavizy Fr -eauertialiy teversing Loe
drive made of the taccher woenen.

Lin a preferred eoicdient of tac nacition, the iom-
proveements and 1The advenbgecss (ealures, are sicnrpo-
caeed oo cetzhet dove of <he type whick dnaludes o
dziviog ring ar eollar o whbich s baodlz is conpzetad, a
driven cure nr hody besig wotabally juoeicsled witlioe
the drve anllar and conpled thersra thrpuga o chiliisle
deuble-ended tootbed prwl. The paoal = i3 turg, slid-
ainle =bwese Lwo Lodling postticzs wbeceby citoer al’
its opposed ooched eads ix broogne seqeenrially, inlo
olillion clgesecaeet Wit waticg, wecth cascicd o tae
inmar pecphecy of the drive ting G estabiislingg o
[oFue-Irarsanitiing relatiopship in sither of oppowed
rotaron diceations. Privcipal fzatwrea of dhe invoorion
tedme 10 Lke pas -abilling oecleelan aod looa siogle
mechapicn] system, whesshy the wrenocn oome my he
readily and casily remoesd from the ood bead for 2lean-
my, sepwr, ur 1eplacezeol.

In azgurdance wird the prowsice ul Lk PSR fsreeL-
1ion, corin identificd sbortecodongs of the prier ack
strweluees lhave beeo obrveiwied, aad & bigldy foecionl
imel practical deyvice bas e povaded. Lo paclivela,
the Freszar invention mickes i1 pre 3zl azl leesiele e
1he uscr oi che ratcbct dve copeeniznily and quickly 1o
rezove Ube cove of che wrzach Joc cloaning aixd maintc-
mimee. Ackficomally, the  low-Mriclion pawl-sliliog
machnoiso enables the zcer af the wTench i reyves=
the drive dizection of tac vrened thooush simple appli-
cara 0 ol dipitsls-as elics arcuacz orgues.

[oa prelernsd eanbcioweol ol Hwe avzolwa o s pa-
e, pogirive menipglalive sleps mais he Lca-red il in
crder to convert the appnzaows inie a strugoral medy in
which tle: carc g dezonpled irom the dhve ring so s to
pernil willkrawal of e core fuen The wroweh lead
The armen gement cleseribedl obwdules inalverienl decuo-
Fling or sepornigom of the pore From the tingr.

Baca conbediment of the prosent ineencar inzlodes
apeloges weldisll sevve o Blas compoocars of the strwcoace
in a RBxsexi or standshy rnode o whick e owcrezich bees
Awimmes an inregnl Amosenal amir, Ingach cise. spplis
cation of positive axially direcred oressars o compo-
nents of dhe weensh hend % an csscoial proroqaisite
2llectlng e willevawal ol <Jwe cove froon e drivios
ey ILes g feacaze of Ue jovenbon L the conteclliog
physicil compomeet: ey -eleaking the core are texdile
nod simizly monipilated adthoor the nee of Yecls, and
zolazy throveh canuzl wooipulaiion of readily opoocsdi-
bl wecozli-arcicd prabes oo alafia.

Il aceardance witle e practes of Gie poesenl nven-
tigm. ahnwe-indicated shorleemiags of prnr art <r-nsc-
mrge have wecn obviated, nod simpls, yet bigbly fonz-
ticnsl and ponccal alocroanvea to prior an mechanizal
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arraugemeors hove besn provided. Lo pacticwar, e
present juvendon makes it poysble Tor the woensh sy
corveoenlly and & wiskly o dispstemble she Sead with-
cur e pse f bnls, Salegowds ace providoed so chot
diasscmbly will not ocenr inxrdverienliy.

CHher sod furcher chjeete, feabres anel wlvaniges of
che invem o el beeome svidzne apon 9 reading oF rhe
followiog specificutiony lucen in coojoection with the
Uz dig.

BRITT DESCRUTIIIN OF THE DIEAWINGS

FI5. 1 is & perspecaive view ol nne embuodaoend ol
Lhe calslel weeiseh of the eveorion ond shuoasing the
hngersariwshle drve-vevorsiog sentrol plate;

TG, 2 s & view ul Lee Weosd Jecad af the wocneo of of

Fio, T and showing the come remuoved Cecutr dwe deiwe
To Tfach, 43 a Aoitary assembiy;

FICh A s a coss-eeationsl vicw of the heod of the
wremah wnken sobsianoally ca e Lises 3—3 of FIG, 1
and showing the come and drive ciog nteelock aod pe-
lease assembiy and the cooreal-plare-ncruaded pawl-rey-
ersing wae Al Hee ioncntion;

TIG. 4 is w erossesectiond ey takien aubaraacinlly on
the Jines 44— ar TTO. 3 ard <lowing unie wpbodubien:
of the annulocly sbiftably pnwl-mne'.rxing wite. and Lhe
pawl 2 & wiven nodi:

TIG. 5 u crosssectinng] wiew rakcn subetootially oo
the tioes 538 of TFIG- 3 nnd shreedng o anechanism foa
Zefuting and limiting onaninc displacement af roe ens
tred] plute, and depictiog e pew] shifted to a taal-dos-
iog mode oppesite thar skavan in FICh. d;

FIL5. & 3 & cross-sacriona] «iga tokem syhsbantialiy nn
Uz Liocs #—4 af FEG, 3 and showiog a pin acressing!s
enuaging Lhe spring band wy offect a iwochanizal inccr-
Tnck heavcmen the drive ming and the cere. secordiog Lo
ome smhndimeac of che invenikie,;

Tz T is n wieaw showing the core nl Lhe wrenck
liftcd frons che: deres ring of the toc] oesd ond indienting
selibaizealey rerraction of ac cpring-rand-distomingg
g caialiy ooty by palsve pressiae appiicd oo she
sprmy hancl, upne digitai displacemen: o @ ceairol
burton imwenrdly panirsc the ceoosing pressute oF i hias.
ing spriog;

FIds. % @ a hapocatal view of she sere of the wocesh
and Sloweog e cozitcol plae mwd dne shiftabiz pawl
onplel thrgugh i tesilieml wites

FIt>. 8 ia p eross-srctioon] visey tnkezo subsconeially on
the Lines $—39 of FIF 8 apd iodicofing an elreronties
arcawennenl of g wioe [0z ¢unoecting e cootcal place
ul’ Lhie shifuble pawl;

TG 10 9% o perspecive whewr af nosscend embosclis
ment of the catzhet weeoch of the imeention;

FIx. 11 iliestencea the weoeeeh of FIG. Hb with the
g reotaed, joract, ag 2o wizary asscmbly;

FILi 13 a orsaseetional viear ol e wied head when
ihsinntiplly gn the lines of 1Z2—1% of 15, 10 anid
saowing the core and drive riog iorerleck and celenss
geazpnbly in e azcond coabpodimcn? of che jeaacion,
Aud ta Jackioe socs ol the coee with the divios roge;

FIA. 13 5 o cruss-aecluesuel view ke subsbactially
om Lhe hres 13 13 ol FICL 12 amd sk o shali=op-
por spring pnd noTetzining ciip Tacilitaring ban-sinuges
caorroll=d axind advaoce of the shnln to effepr, first, roal
iolcasc, and. thore eisengascmcar sebacon the cosz aie
Lhe drive g

File. IF i a crossseclionad wew similar i Lhal cle-
picte in G, 12 bt showing the gnnroel <hoie illy
dicploe=d agninat Tiasing spong elemzoces nod aligo:zd t2

—_
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an
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é

allaw hie inserncking spranyg hasl W 2efzact Jroo ca-
gagzoeinr With the dove Sing b permit Lelescu s sepa-
tabwn of the cove ssembly from the drive mdng:

F1G. 13 is o crusiasec BondL w2 [agea substantialoy
o the Lines 13— 13 nf TT0. 12 and siwicong < ne coae 2
drive cie Seteclockiog band distended in asome e
mizclecklog-maaz of the asazmbly: sl

FES, 16 is w sTuss-secucnal view: 1aken sulstanziady
un Liie Janes 16—16 of FIG. 14 and sbowdog the cors und
drive ting interloceing band jo an ondiscocted, corc-
ieeling confignTnsiom mode.

FIG, 17 i3 n cross-sesiiopnl wiew ricen verlically
theough Le jwad of the tued sobodicent of 0 zacche:
wrench accarding ke the inveaduo aod abowios e
coqe reepmead in s Incking mude wAcion e doving vios
oid with che socket cetainirg dsent in g mosds o feld
a socker i placig

Fla. 14 is 3 crese-secUuoal «icw tazen subsizntialiy
an the tines JA—I8 of TG, 17 ok <henwings Ui coore e
dnving cnp imerlocking plstes sxtending nulindly not-
warily io & coee uiterlockicg mede of the assembiy

FIL LY s o verbis] coos-seaboeal view aibilar t2
that of FH3. 17 bt shieeing the come 2rd cnve 1ing
asweinaly in o core-releasing mods ang the snoket decend
iz a seeker-ericagian soaickon;

FIG. 20 is o cmussi-seciwasl view Laken sul=aansially
o1 the lnes 30— 20 of TTG. 19 el shivwdng The core azd
wriwe sule utberlacking platcs puilled cadislly doveacd e
m oy voneTeleasing node;

FIrx 21 i5 no nxp'luﬂrd wiemar ol Lthe wrench eselxmi-
oeznr of FIGS, 1T throngh 3k nord

FlCr. 2T s a cagsse-scorbonal vicw faken suistancially
on the Tines 2I 22 of FILE LT aod abowiog Hwe pew]
rci'u_‘.:[sjng meckagism uf che wrench of bICES 17
theowph 23,

DESCRIPFTION OF THE PRTEFTRRCT
EMBODIMENTS

The aims, shjeces, wd wdvanlages o oo veatdan
nee achizvred hy providing as coanpoeenl slowclusai
pacts of s ratchet-drive wrensh, onique mezhericd
arrangements by akcans of whiclh the aTench may e
Jivarsemblel aned reassenblad Toe awortciEnss, Slen-
o, repnic nad replacement of npeTwing cumpEe=cla,
The juvcntion is chnrnererizs? in thir spring hicsed
lncking pio saearblice fapcton, in eopivncrion with
axgoialed couperating neciwnical cleoweeks, ia a man-
ner sych rant simple meciwdsl pera=oe af ruanipuJa-
1o ia effcerive o disploee the ivcking pia elemenl or L
polout digplascment of the pin sizment witkin rhe
weremech b wnd Lo affeet forces acting apon s locking
sprmy hand o wchiees disergageoenl beiveoen e sore
and the driving Ang o the wrench s tha Ly cuee nay
Lz ceeldy removed from the wench hesd. Inoeach ore
Cerped embodiowent of the Invancion deeccibed baleaw,
the ncking pm wiseoibly is snaoipulatea o shified Lo
menns af shicts or rocls ahich prnsest i Lhie wreiech
bead 50 a5 1o he repdilyr nozesdhle, thus Facili eling -am-
plz digitnl maniplation af the comealling elemenis.
Tlex vramocmzars descobed poemit shysion] seraration
i e e Decar the civensscnbioe cellec or viog. Ma-
nimulwion i Lhe celease mechansans and doengase-
ment of the come anel Ting commemen s Frean =ach nlhier
av achicred digitally or maounlly, @qArboor anyr e
ot Lewnls af suy oepe.

Begali ol the several prefeood coeboaieeors of Uiz
inrentinn hus, in common weics chie e, kil one-
2hamical stoucoaces 3y Tenms aF which a spring hars?
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which zercouples ond interlocks e drive ring asd e
reme oy s0ovcad:y shified or marizaloced theocph the
applicusie vl digilae puossaze B ofiociing discnaams-
oeni Setween the wrench cnre and Lthe drive siog. s

facilitzting disagscmbly of -he wrernch head for mointe. 2

razice, cleasuge and sepeiz, Eacl of (e several coaedi-
ments ofF rhe inverbnn alse iecludes a low Dieion ag-
serbly inowhich o comtrnl plate iy Iuns oraly cowpled
o slidably sldllabie pawd a0 st oo powl iz ceadily
calspainble throngh npprieation ol digirnily el =S
tircue b e enoteol zlar ‘e offce? 2 rewvcrani of the
racgue-ransmitting livkawe s as v ackieve, selectvely.
clackwiae end canorer-clockwis: cotation af the driven
vore or body of the toal,

The intermal stawtwe af te weensh corc aascmbly
itself and roe pseocinde:d ]’.l'i'ﬁ'lllu.||:|-"-CI.IrI|.li1Ir_'i.‘| 'pul.-l.-] et
roothod driving ciog io the dlvstoneed embodiments sF
the wrensl se: oo o any gepec criticnl. Sucl ioteoral
sy o nea comstitnle, pecoses eleoens of dwe
prctcit venticn, exzopt insobns o8 spemiss noeel fea-
Lures wie prdnled war Acrcinagior,

The present iovenlivn fods adily, geozzally. o e
bresd £Inse af tpocher verenches inelucing wrenches off
the ype in whicl: the wronchszoured drive socker is
reloasable by displscate, a weonzl shaft axialzy inwardiy
of the wremch bnly In relese 3 suckel--eeocizge delzo
Liail

LRelerriog now o the drawings theee a2z showo, Zos
illsrrarive quurpepes smd Nl o any Bmilin sense, poes

ferped =mbodimenis of the striciacal elemenis Ferorae- 2

seleing e doving made of i wrooch ond for iocer-
Lacking Lhe wremch wone sy the ceive g ard or
effecring dismuagemeant bebaeen the fing aacl 2he cnre
compooeans for disassenibly of the woenel hend.

In tle cosbodiceor of the jovcoton Dluacesced o
FILES. 1-9, 1he rachel wrench 20 s dllustmisd ax in-
clndine no eloogneed boode 2F hoving n hano-grid
soationr 20 aod r2ominarias a; Ha o ppedite coa ina diove
nead M. The drive boed 3 oecledes o deivee body oz
vore Jd rmucalably joomaled in oo wenerally celind=icn?
driving ring or sellac 3% The iacer s Jormcd on it
inncr, soueroly ovliodeical susface sith an wdoer-
qepbed o of anialiy @slendiog catchet et 42
E:ugu.ging it esooLlvend panwel 43 sezated GnopoeinAry S formead
in the body 31 of the core 34 and epenivg cadisly oor-
wardly of the core,

The cove 34 Lerodnates ai s Jower 2xireanity in s sl
ur hivs 58 [or altw-kment of interchangphle fool sle-
mnts zuch ps doive socksts {pot chowo), Ar Tt opposite
end, the corc body 52 ia formed wizh an cdar xed-dian-
cter colla-like Qo or plae @k o aeding periphs
wiul warginal 2dze o whick is koorled B4 b Guilieeks
manuid or digirn] rofaticn cheresf as more Jolly ex-
plined ferehelow. The core 34 of the carchor boed M
includes noaknft Mroxocnding axialiy cheowgls the cov: 34
albd [oqumuwnring A vt Upper vl o g s T4, Uoe Jalles
Autioounliog & compres-iim spring THoencitclmy the
shall 7Ib amcl henged inoa awary or recescs S0 cpeniog
upwenrily of the place & and jo which the cop T 15
dispoaed fa mow: eleseosically cpon applimaticz ol
mangal prezsdes deswowandy oo e can v and Lhe
sill M wached thersin, (FIG. 31 7The leaver po-hn
ol Lke shabl T is Barmen wich o dishes or cuai-oct zooe
Hid which gerves sis 0 peoss for receiviag o drive sockes
cclcaec ball 36 confined e vecialiy extcuduge sere i
irr b teed-couslig Stee 56 0f Lke oore assemibiy 3d.
Vhe spring TH ragses the wmell wsmembly cdally wpe
witrdly s fhar a Ipwer poction af 2 cnmming foce 2 of

]

La

pIY

e

=

[
N

£l

45

55

fil

LE

4,762,033

B

the dighed coac 84 cracs the sockar roloaee boll 56 oadi-
nilyr carecardly stressingly b wbal o preseoted wa'l el a
rocker (ot chewrnd _:r_u,'i'_".;_'ure:ﬂ in pliuce o fie slicl 56 ol
the e Jzad 30, Coowersely, exdolly doanenrd dis
placement of the skall T cwamsl e praasen: of e
hiosing spring T hrngs the cud.onl wome B s radiel
aligaowent with the borc 90 ie the stud 3¢ o permic the
cercnl ball 86 o asove radialy Jvwardy and oo froc a
cpokar fram the driving boss 96, in riconrdance wach
vimilur slrwclures hoowe o thie relevant al.

The toremning descrpticn of generzl strucrures i
ducrted priowacly to Jeeterss of ratehet weeoch szsem-
hliws whigh fincl tienr ceuzieemans in prne st deyviees.
Sach fendarss have been described hergin primaniiy ko
the purposc of indicnting o pacticclar strueocal ervi-
counrent i which e peeeect urecorica fiada arilice.
The inwventum il el will heesme clear [um the linws-
ing detniled deseciprion.

Tlar faect of the preecrt uwveorion wldel: czloea e
the sroizczure 2y owhweh the waotked poe | 46 s shified,
cecuentially, ik the core cavity Far cft=ctag, in surn.
opposcd driviog mwodea of the matehet wreneh s do-
serihed Siereszelewe with relerence o FLGS. 3 50 A
shomen, the aner dipmetss of the pore Tody 52 % omle
cliphtly Leea shan b ineer diamctcr of the drive ring 58
wi Lt the cove 52 ig iozalably sececced and auppozstzd
wichin thr drive ting 3% with im erlacmes ppnicar dange
M af the coantrol plate o0 aioainge noop Zacc 96 of the
drive ring A8, A~ sbowen ThLCES, & and 5], s woctled
ol 48 i% sliclably sappnresd on i tsee or Nooe WD ia
thi core cavity 50 fomoed io the eocs body 72, Me<hari-
caal Ekag e beoweeen aned cooteol ol the positicmw:e of the
pivwl 44 throgh the comenl plae @b s acliewed. in
ez h of the smpcdirments of the invemior ifi=srored, 2
okzant of an Jiterooapliog, resiltooe apeing-Like wirc 104
which, in une areferced eerlesdiog=nt of Lbe invetiva
(I7T:=, 4 inclndes am prevately crrved aody portion
dispaged peiecally bacizoorally in o cavity 310 barveeza
Lo Jovwece doelfase 118 o (8c cootval slacc G0 an:d a cs
sutsice 116 0F the principal body porone 3% o' Lhe coere
H. The coresd gody EAF of the vice 1T s integgr: 1
foriod with parallely dispoasd probe-like sods 130 and
122 priecling e uaoasite oo sre 2oy -
mally af 2 2Tine defired by rae lidy portinn Lo the
virz 1M, As chown in TG, b &r end 100 of 1he spring
wiive 1 projocis e 3 socket 1M exteicing aparacdly
imbex e cintre] plat 60 froo o Jower Sace 112 deaees
Thy opposite probs 122 primjecrs Snesmeearsly mlo .
biorz 134 cxtending oormelly inwe the pnwl &6 foom n oz
jace 136 theecof In o preforccd sobodiment of he
twvention and a4 mdicated n FEIE, 4 apd 5w sepa-
Tares bk coxeimy revilien wite asiemblies wre wbiiioed.
TTpon cenmderation of the sbovr deserpriom in con-
Junation wich the drawingas, ir is cloar thas necaate shift-
ang al W eooreol place #0 5 offoerive Hocuzl i eesil-
=il sprage-like v I3 Lo fzapae 3 alseing Loayue wpcn
the ceiplud pavael 4 b efFec ashiAoor i ebsral cdisple e
menr of 2he: pawl $6 within che pawi howsing = sz riat
the apposod toothed cnd poccios 340 aad 142 copzoe,
seyuesitally. cvcme ating Lealls 32 ol Uee deive ciog 38 1o
citabrlish oppeosile drive modes ol the talchel wreme.
Aszhgwm i FUES. 4 and 3, that “oee |5 of the paad 26
Cpposed ot pawi toah i= chamfored or boveled 152
2d 180 1o peapec frictionas Torces barwesn tlhe pawl 46
wnd Lhe cuce budy 52 el 2olanciog die ease wilk
wehic drive reversel wocoemniishedl.

A ezgand, somewhipe madikied ferm ol the drivc-poe-
2rELNA sprily wics acranacmcnr for abifties, the paw] 4G
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is indicated in FICIS. % and 9. Assiowmn, che spring wise
10 is zenecally gitowlur in foro sod jozludes af ifs ends
probo-like stobs ot noos 164 and 166 winch execod joro
4 ennperaling bare FT0 openizg vpwacdly of the pawl
44 (TIG. 9], In e geoerally mid-zowe of the wite diavmel-
vically opposed to the pruhes 164 ace 166, the wrice 16]
is Fwoved Witk 2 Joop 172 frwined shuut sod geipplogly
rognaing o pust 104 aitached to aad prajectiag doans
wardey from an underbace 112 of toe ccoirol plate 6

Ui opewatioo of this embodimenc off the sprig wizz ia -

aegentially Uue 3aowe & thae of the wite asembly sicwn
in FTG- 4.

Tac drpshucs which secves, o accordance weth the
inveation, oo czrom the wremeh core aod the duiving
collar in an asscotkled wode nod which pennis realy
and Fimple disengagesment bobweoen the cors amd che
drive dog o enuble wxal willsvawal af the core from
U deive ciog, ioract a5 2 unitoy aseenbly, sod without
the use of wle ii desoriccd below wirn relecence Lo

FIGS, 3, fiond 7. A shewn, the Sove ring 35 andd the

coce body B pre formed with uppusoe and intercom-
cnwialiop anular grooves 180 und 184 wincivesiunz a
channei bricgang wed bonodzd by the drive Ty 38 andl
the gore 32 An arcwals, fibboo-liks, spOrg banc (9
confined within rhe chanuel 192 fomoed By the oppos=d
oeaoves 180 and 184 serves 2 un ioterlock by owcans af
wehich Uie deivee g 3% nod che cors 52 nre mlerceapled
For inrerloacking engaweiocol 2l 00 Fesiet nxial Jispheee-
mucnt oF sepacaticn.

Lu the cobodim=or of tfhe inventiun depicbed v 32

FI1%, 3, end T Hee spring band 190 ic biassd to ganand
radinlly = tha in il “leee™ godatocted confiruration,
the band 19 pssames o posabom v wlich o is totally
wiltio the oepove 184 o the drive rmg or cnllar 34, ax

snoreen in BICE L o this owade o ackoioesor, (e goes A0

Tody 52 annd the associaled @oasrol piarc @ aod powd
rowersing mecharism mey be withdrwan asialiy Moot
tx driviies rinpg 39, o3 shown io TTG. T

1w aoeclsanisin by winteh the apoog tans [90 iz dis-
tor=exl ter Briclige Lhe chaooe] 192 a0 that ar beast s portion
of the spring hand [WEenter- iaw the geeve 180 jo the
core B2 je abowm in FIGS, 3 and A The tonl head 30 s
Baravcil witl: & 2ore 30 crcning ar an wndarface 204 6l
Uus 1ool ead (FIG, 31 A spriog M6 js cooiined in the
Teore 2UHF Iay 3 Wiagizal?y owavizgulable, telzscopiconidy chif-
able pheg ot detent 200, anel Gie detent 308 is forincd
with a cuten seeton H M enmmuanicaring with 2 pacae
214 carcnding choouph the beandng aml] 218 af the
drive ciog 3% asd copusnpicaring with the chonnel 102
in wlich the spring Tand I is coofined. Slidably dis-
posed within rhe prussuge 214 4% 2 pin 222, an oowardly
dirented ettd 2234 af which nenes and Sears upnn e
aprivg band 190, The oppocite end 2H of the pin 223
abulg and bears ppon 4 ceouine wall surface I5I
rounding the cavivy 2HE Tho b tbe opearicnal inode
of the zeyambly depictes] o BICE 3, U spong 206 Dears
uroa the digicelly shiftnble plug 248, the Jerer i rum
Jdiselaviop the pio 288 jwarsrdly toward the cops 3d pnd
il ahwepenl witl the saring baod 1M ko peaicion at
leust o linesl sectiva 234 of Lhee speiog baod 190 within
the groenss 1HR in che cote 33 (FI05E. 3 and a). AL Lthe
anoe fime, n more ek nenl s=ctinon 24 0f be
aprieg band 190 ocoupics the groone 18 in the dnve
T 38 s rhas the spoiige band T servca offectivelr
nxcclEoically to jurezecoole the dove cnp 38 arrh e
cice 52 Lo peeveol aaial sepacanon of the tuac

The ralchel dave wrench of the ocecittion, 20 ics
cpenutinral ~r Finctinnad mece, is shown in FLG 3 L

od

n

arider I sepacate, detach, of withdrawr the core 52 2
A wrench From the drive sizg vr deive colong M, s0d ns
nedlcated acleemationily in FEC. 7, i s nevesacy obecely
ta depress the plug 208 sxzatly inweodly ko the weenth
bieeead 30, This peruties “he pin 222 tn meee rudially out-
wardly pnd awey Fome the cooe 52 sod pooriits rhe
easilicar’y biased sprng wend 19F ro mowve uul of the
groove 180 i the core 52 and sear torally withio the
nuter ercsye 184 of Hie chaopzl 19 rherehy decea-
pliog the 2o7e 52 From the drive ciog 38 aod pecmittiog
acdal withdeawal of the qore $2 rom fhe ring Jh; il as
jodeured schemacecally in F1G. 7.

As Turtber abown in FIG. 3, rhe comtni? plate alk =
jnrearndly Mrmed wille a desewwardly cercndiog, opsn
pipc-Tke cxtonsion of tube 344 in which the slail 70 of
the sockes teleasing wateotzly 19 slidnbly aod tecip-o-
<ally confined, Inorder to prevert The dnadverienl sems-
mtinn nf the vomrut plete @l sod ts depeoding pize-like
scciicn 250 from the cons 3L, theres is provaded o nles-

* Tnek we=mhly which, in tbe spocific cobadimzor of She

joventior illusteates, ineludes a ball 259 und sprung 296
conlined in a cavity 2680 ferowed b bodw 33 af e
corz 3 and commuoniensing with o hure Zod exloodig,
taclially Lok the pipe wall 290 of the consrol puane os
a=mbly. The spring 256 Tewrs upon g iEcn-020 gl
286 which s reciprocabiy slidnble in 2he chamier 240
and whigh is connected ol il rabialy inwaccly dircerzd
Tpec o & rod-like probe 270 which sst=rads iul: Lthe
opening Md in the wall 230 wincio wobeescs tie rocip-
rocally scoumred shaft T, the probs 2700 serdng oo ker
1o ghringe inudwverieel disacenbly of Uwe contre] plooe
i s e aszaciated stroctece From che wrench hewl 0.

A s=oomd embidimend aof dhe oivconen @ descbed
bolow will rofereoes fo TFIGS. WY DA, As s, Hhe
wremch M moludes an cloogated shaft M4 ettackad w
ooe =od ton wrench Tieed I aed at il cppeaite cnd oo
a Lardle 314 The wrensh hend 310 inciedes aon oles-
nally tthied 308 dows ring A4 ang nooes 230 which iy
cotnrienal savthin the drve npg 330, 3 ecthed pewd 340
sliftalidz within o epwiry 344 Fr reversack e Wi
diteszricm, the drve vevcrsal stracterns and the linke:us
bervre=n a drive concnl ploe 350 aud Hw eliZtacls paard
MO correapooding o seractutes previvusly-duossriccs
wilh pespoet 3 he Oier cbodimear 21 <he inventiun

A in the s embodiment i the iavention, depicted
in FIGS, 19, she secord Barm oF the inventica defiocs
a sruslwe coanling the ceody nnd simple warddrass
prd remnwd (l Lhe cuce 330 foom 1l dove oog 320,
withowt the use of el o dwcililse aRioicoawes,
wlemaneg, wopeir and replasecment of compement parl 1L
iy the particelar speslc occhanwal componcnts sno
their arnugemeor for Ficiiiuting the teedy ecowsval of
L cazz 350 om the wareach heod 31 el s or-
mwishes The <ecuod emivobioent o the joventon foemT
the first. Baferring revar oo FLCE 12, dene ds shoen The
alzleruss @b the arcaogement of zempunznrs when i
sarznch s in s urerelional wode thar is, with g cooe
3 locksd within the drive ting 320, Ae previeualy
deeacibed wrth roferense o the Frst embosfimen of Jie
inven i, e deive viog 330 is formed with a cicsaT-
SETRINE imerr gnuree IHE el W mie SEI0TLL-
cating ot an cutwardly opening  citeemseTioug
Erave 366 fovibod i the body of the eors 330 r; detine
i wowwar chanc] 37 whick serras as s housing for
arcn-e sering band AR which seeves as the owecheadcal
ioncarlocl; bervessn rae cnre 330 anud ie dave rogg A3
a3 e Bl cxplaived Barcbeioea.
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In the emboliment of the inveniion ilusteated in
FIGE. 11-14, the spring band 380 is bissod to coacroct
cadially s Lo, endess suijecied wopesines distocbonal
frges, Lhe sprou bamd ZHE wonld awseme 2 oesicon
romlly adthin the "imnoc” procve b formed in ihe
e 30 a0 thar the core X0 woold e aseclaoicatly
deciiepled Froan the drive ming 320, ax Jicwn io BFLGES,
14 pnd 16, thus permittiag withdnnenl af the pome 330
from che cacircling Srivc rine 14,

Redescion now' move zasedisely o FIG. 13 and 1o
FILi 13, the spring hard iy sfwown ox urged vadzally
ourvwardiy by mczns of a poir of annuloriy spoced, cadi-
ally durered baod-dispraciop asgcablues wihich, in e
specilie embexlirnznl uf the invenson tludraresd, cuom-
prige & poir af push rocs 35 ond 3 each in stafmoent
wille acnd i vadial aliseoent with a coaperation badl 394
amd e in correspoiding cadially 2xeendiong Uooags
totes 4 and #0} in rhz Body of the core 3] In the
apovifie arcalsgeomeint abown, the poeb roda 33 nod 390
abnl, a= crucveardly irerle:d eods Lhecenr. wisa ~resiigly
errnae the spring hang 380, Ac their nppnsire ends, the
pual rods 388 and 390 nbat he bails 3 and 38, the
Jaller moaactigg. at thicie dwoctciss iy apposod cnda of
ewch hadl wahilt 4100 ealsmding wminlly throogzh Lk haiwl

30, ircluding the cors 3M of the wrenzh pad sup- -

pored Zor rociprocal Joogitudicel wovcmesd cherc-
witlr.

A deseribed with ceterency oo e Bz emmbiodimend
of thi Duvzarion, the reciprocai abaft 410 is forowed in s

Joveer zooe tleeecol widl 2 iecess 84 npesiocg cadlly

cceeard Iy af the shalt fnc reesiving thepeaithin n sock-
ct-aecucing Sorenr ball 420 when the shaft 448 = a:o0d
aially dowowanly oo e egeobly o breioge Le re-
ey Bld nppusile Lhe ball 4200 all in wecordiemee waca
procedures sooam and previcnsly doeecdbed,

Ao che caae oF the fien cioboduoest o the Joven-
bon, U drive reverdng control ploe 3580 s Earmes
witl un sl e opening cavity 43 io which a cnp
IH which surmornts the shoic 410 of the bead e re-
crieed for rolcacopis Doviprocal owelion hesewilun.
Tocerposcd withol the cavioy 430 sod taaxing the shal
AU aod the surmowneng cap d3d W o aowearsly e
lendizd lmit iz a spring €44, nad beozath this oring sod
wrippingly enmapiog che chaft 4348 al a doaoeenizally
Teduesd nock povtion 444 theecol §s g spsing clip 4560,
Thcabaft 424 is fou oved al 3 oone adjaceol e orelesois
vl Le cag 334 will o twliicly enlariped collar 454 joired
icx thet meck porfion 4444 of che shatt 4100 by o dlasod or
frustocopicn] searion 458,

1o FIc3, 14 the sryoesure allusbraled depdcs: cie miescis
wiisan 31 a enexde o which the spring hand 380 & physi-
cully chisterred in rones shuttiog nnd steesmogly cuges-
ing the hnll and zin pacemblica 3 and 388 ol 394 aod
FM =0 thae the speing beiwd 380 b wiges e channe: 370
formzd b chic po ooteen 360 gl 368 wilk portinns of the
el W which is oummally combned roothe joner
nuves déd heing gcmed radindly ooresandly 5o s
zronnes sertions of the band 380 Dovade the dule
maovc 56l of the ascmbly s oag soecl=nically wioer.
lock the core 33 williio Lhe driving ring 320 (T710, 150,

Erluysica! convesdon of the assemzle inmo 2 mags io
which L cire 3H mpy b T2ndily withdonwen from thee
criving rnm 3M i5 detcdbed bebowe witl: refeocwee
Thra. 11 14 aad 16, Aa aboveae 2w shatt S s Lo
ir 3 medial 2onc of i Loear 2xpouse with o pei- of
cppoacd felasstes vt ocucksls did and 366 which oo
Liareetrivally enzesed o showen in FIGS. 13 and 14,
Upem applying digial prossun: tooucoe the s2p 434 sod

i
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the stafr 410 attacked theretc: wxially imaserd?y inae voe
bzad 10 ef the wropch, he spors &M it ccmpresed
aod Thwe (rusrocouuzal gecticn 488 of Uwe upper posticn of
the shadl 410 comnes iz physical wrusnent wesinst e
oppoeed amms 470 apd 47F of <he clip 430, With thiz.
initial deproc af avial disposcement of she abaft 410, rac
cavity ur recess $14 ol the aower purtion ol e shall o
bmugn: mEx a posirion opposing the detent hall 420 =
thar the latter carcrs ac cocess 14 to poric vendy
veabiaval ul a tool-dnviog sockol Juol soawi).

Lipnn Lie application of aduhticasd presenre e e cis
48, the fTaccconient azciion 438 a: itbe op of the shns
neck 4 displaces 1he arms 70 2 472 of the slip 4580
taclially uotweercl e w herecpon the aulvismee o he shar
doweoeeacdly ioca the eore continges vard the und=rsid:
4T of the shaftsoonoooring disk cr plale $3d Geas
upan Lilg wine 470 ol 472 0l Lthe clip 4L In 1thy Laller
deprer of asial deoinerment, the saaft socsets or oocs-
ars 464 and 4 are browelit oo a cesiizon o wlicl
Lhey coppce vr Gl in line wdth the spenyg 2omed pin and
Tl ZRA, 304 und 340, 38 50 ko the rodinddy imwnrdls
progsuncd portions of the balle 304 and 206 ac coocived
roapectively jo rioe aockel: 468 cnd M6, ax skiven n
FICes. 14 gnd 18, [nder e pongitiang Sesecibed, the
sprivg kapd 330 is pormttted o soairact racialle to
asgsumc 3o Jodsiofizd oodieialion Wiksll willuin e
snmiler gminve MG in the onre 330, 20 shown in DG,
1. Tae spring baod J80 cien J0 lanmer 3ocves an nc.-
lack arcelavisi. wed tbe oo 230 ey b= eacily will:-
drwwn Frean Lie drve ting 324,

A s deserbed with reference to the embodioeoe of she
jnveaikon illoatrated in FIG. 3, thore s proveded Do i
secnrad embudiinent ol the inventinn {F103E. 12 s 14
aloeking amembly cnmprizing o piswm-iike slemeni dH0
alzowed o a cxlinder-liks covity 484 i the body ol ine
cuce 3 andl weoiottisg ina radially inwardly duecied
ey o1 prohe dHB wrged resilienarTy by meanns ol wospring
4072 o jorerlocd wathin n poct 433 tormed e oo pipe-like
alect: 496 depeading, fiooy the carboel plare 350 i
cwveioping Ui shalt S0k A ball #98. alvs houe=a wilznz
e cavily 484, ahuls Lhe spring d%2 (i complele Gie
mechanism for fenining he conemal plate pad dte de-
pending akire AN locksd withio the cove 3¥ of he
wrilelr A,

A Lkisd embudimienl wud Lhe imvenliom s Sescrined
helire wich relerenee Lo OGS, 17 820 A shovan, rae
wrgnth M0 inclndes an clonaated shatt S necachcd 2t
cas Cnd b a wercneh Juead 51 and ac itz apposite ood B
i liaendie 534, "The weieeh lead S e Judes g anatecial -
Twalnmnthel B1K rve rmg 520 ancl o cnre 330 whics i
rorovioral withio the dove cng 8200 A toothed 54 awi
S je abifiable within a covity $44 io the corc body for
revarslg Ui weazell evive dlrecivas uie drive ceversal
siruclure arsd Lke linkage bervceen wodrive consmnl plickes
350 umng the shittpble ppwl 544 correspooding oo strac-
inres provionslr descnbad,

Ao the case af the cachervesedibal enledinens
el L weremich, Ulos wremes ol FIIS. 1T 22 0k imeliley
it structire emahling the reads and rimp™s anthdoneeal
nngd removnl of the core 830 frow cbe drive ciog 520
witazar e 13 of oola, FIGE. 1T ane 18 aopuel L2e
WICIeA jo 1B Guoalions. owede, welth die core 5300
jusked wethin e drive oy 5210 A in fre cawe of (e
viter emhoadimente of the wrench, the doive ring #3240 is
Tetres with n ciroucwasricing Ietocios aroove S6l op-
2ogzd e ane comnuaication with e oclwandle vren-
g sivcunds ibang woece forzeed noa diavenweanidly-
walenmbing sieck-hke pomion 5K nf the drivs rc'.-':rsi_m__l;
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plazc 80, The oprosed, vowolwixatiog grocves 3608 in
the delve ciog 520 ood 366 ™ the cure copencnt 563
acoommedate Taerally abuftable arzapte phebes 372 and
3T which jupcton ns mechanical oeclocka Jer Inter-
coplicg Lthe cone 53 with the drive Aog 520.

A chown in TIGS. 17 wad 18, 2w locking plndes 572
und 574 are inleorally formed wich respeciive sadiady-
uwardly dircered nrms 376 and 578 witch cerouirence in
Aenk-like ends 5k wed 582, The nrms 576 ancd 578 ael
thic hookod =ods 31 and SE2 ol the 2etar-shapsd inter
Focking devives 586 and 588 extznd through raliac pac-
cagos 3 formed in the aeck 568 50 chat the bogk-like
ends S80 and 882 encircle to embrace o shaft 810 which
cateods nxinlly throogh e loced 510 apd througn the
vore 5M for reciprossl inAgioudinal movemeot there-
within. & pwir ul spelogs 614 and 616 disposed b1 encir-
cle Use aras portions 576 anid 378 of the joteclock assom-
blizs SHA and 588 and whick ace eontined in svcutnon-
darutg, chambers §31 unel 622 opeouly radialis oor-
anrdly ol Ue wezk 568 of the zonreal ting S50 baas Ui
leckiog mechnnisms SHE aid S cubencdly oo invde
the goxwve 500 W the dove ming 330 fur establisliog
inrerlocking =nzugement berwocn the dove cmg SH
and the coo: 535 as shown in FIGE. 17 and 18,

As shaownin FIG. 17, the custcal placz 330 is fermead
willl an upwardly-opening ewvily 63 which ascommo-
dates A capn 634 w ol swrocnars the shofz 6 ML A sprng
6l enciceling rac apper portion ol the slalt G140 bizscs
the g A3d ancd Lhe chaft 610 attacked chemeto o an
upwacdly-cxrended limit. The shaft 610 s foracd ar oo
npper enad adjaeenl e cas 634 with n mdinll y-=nlarg=:3
collar ¢34 joined 1o 1be upper eod 4868 of the chatt
proper 6I0 by a frostocooico] seotion G688 As o Uwe

previnoslysdescribed eimbodubeat of the imventiop, the .

aliair G107 ic formed adiacent o medial wone Wwith & oir-
cumserthulg, aanalar roces 6k, Ara lower end merbun
of the yhatt 610 chee lutter i Covioed with a recees 668 for
accommadaring a decent fuk 7 cuoliaeed wea rool-cog-
pling siod 674 of the core 830,

The macharism by whichi the asscmbly of FIGE,
17-21 is rarsformed intg n mnde in which tie cone 530
is respowable from che drive dog 33000y deseribel will:
meference 1 FICIE 17-2, ad pasricolacly with cofor-
cnoe o FRGE. 19 end 200 A incliveled schecnatically 1
FIi5. 19, ppow the applization of digice] Force anplied
szl ly ety ca Uu: cap 834 swrmeountiop, he
sbofs G, amainst the pressore uf Lhe Basing apeiog #4k
Hu: frustoconical scetien 4k bears vpem arkd cams Jdie
henak-ikes enely 5B and 38T af the lockine cloments $86
and SRR rndially notwerdly and e ewdacgged aces pocs-
tion 6% of the shaft 610 enzopes the hook ends SHO and
62 Wisplacing Une later sedialy outwnedly raith che
affect f pulling the ancwsie plabes §72 aod 574 of the
lacking meghnniem nuciadly inwartlly o e core 520
aid aur of cagapcment with the drive ting 521K, zhe
assembiy assuming Ue conlgocatiea depwercd in FIG,
an,

WUl Hee s el dopree of depression of fhe <hall
a1, e amwlar groove o cocces &k in the sboft 610
AEHILMES 4 i ling uppused w g defenl ov leckiog ball
4%, the lotter snkaring The zroewwe Add Lo ebel @ owe-
chanscal aeualing berwocn the shafs 610 and he come
tody, lecking Lhe shalt 610 in i dowosandly cxreoe
limit, w7ith the core 530 znd Arve ting 3P mieclock
platcs 372 and 574 in s corc releaging mode, whers cpom
Lhe cove 530 oay be Jdfbed from aod readizc sepnrnred
lrom the enveluping drve i 520,
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The cacehanism fr urgng Lhe aeica? 2310 680 into the
cunpcratiog rooess A6l is =huwn o FIES, 1T and 18,
Kefermig Oret to FIG, 17, o relense pin 840 e procalz]y
moonted in a verUtellv-cxtcoding ot ot hore &4 i
tissed donenseenclle by a snZing #9% coothot o Tewes
radially cidarged setinn Af the pin &%) abots and beaes
upon a ball 698, the Jatter bring conBned in Lo saowe
chomne] 180 e 1 e detenr ball G830 50 that ocernlly s
placing forecs inpressss on rhe hail 898w rassforod
ir iurn Lo the detent oall 8. Accordingly, wien Lo
shndt &T0 s depesed o bring the procwe S63 npmoesie
the derear bndl 6Kl the hell eotcrs the grooyve &4 1o
lock the shaft FF in it coveowardly Jisplaced disc
nusieine. Referviog mowr ro FIG. 19, with ke locking
7 690wl Woeweevhard position, @ lovwer end TIR ol the
D sxterds 2 wprujectivn heyoid the base ar bottor of
o core 53, When ene desires v reposatica aed o lock
thie vone 530 within the drive ring 520, Gr ix opcesaan
merely 1o imert te core ol place and then to paen up-
wiardly om the extemsiom T10 ul ez ockug, pin #90. The
pezsaucs of the Tecking oin 6910 thies tecrsoved Doal e
delerel aszensbly, ibclading the bolls 898 and GHU as U
bnll 94 enlers inw 2 space afforded 2y a szctor 714 07
tac locking pin, thet sector having o rodweed dlameras,
all a5 jndica’cd jo FIG, 17,

Ao Lee wmse of the seoond embadfment of Lhe
carcher wrench ol U avesteo previously described. o
depression of the oup @34 Lo elTecl caly 3 pactial dis-
plavemenl of ce shaft 610 240 stll be effective wallow
the tooel locsing 3all 670 to rorede ioasecdly inbe (ke
chaft 610 2 permil sepuratsm of the Bog-cacrics fool
feaun the sond end of the cnce. In this pecbaly axialiy
displazd ccafiguration of the shuft G000, the wae SH)
will Te=rain lockese in che drive ring .

In order i enhamee the opevaricn of the diwve revers-
ulg structurea of the wrench, end us showa L FIGE, 17
and 19, Uueee i3 provided a meshunism fur estabuishing o
frictinnad relulooslip berwcen the sore B30 snd Lke
cipgumserking cinve g, 520, A8 dhestroed, the mech-
aniam coastionres n pearing uc ball VA coofincg in oA
radiallv-eslending bore 724 nad vrged hy aspring 730
ahuot and ride up agziast an jouer f2oe nf the core vir-
comecrhing wallar 520

The mesharism for Tevemsing Uwe sawl position to
st Juz carchering divection of the wremch is deasribed
weth tefereece 0 FIGS. 21 ond 22, There is prowided
peneTidly heart-sbapzd wive TS0 the sords 734 or which
axtend generolly downwardly sod cocmally of 4 plane
defurcd by the body of the wire and aee recoved o 2
Sownwaclly-cxroading coopernting fore TA0 a0 U
rusl Gk Ule Wive dicoction revecsing plate 5300 is
provided at its collar 568, a5 a downwardly-projesting,
axtension thersfrom, with astub slall ov pocdc 758 The
latter capapes nod bezrs ngaiast ihe hew-shapod wice
iotericaly thorcef o #e apex T34 ns showen o bLGE 22
A the plate 550 ig carated, thc probe deprodine there-
from brings stressing ferees agans: the wice TA0 and, in
twra, the Torzee are tramsferred 1 2lTecl a Jaical abiftiog
ol the paw] 840 bororero Fost und seennd Jaenuloy-dis-
places] apecaricnal modes, The mechanicic arrangsment
dssenihed Das the e=dvaaraps of curimal frction be-
raeem the mnving aod shifing compooenta, Acgasd-
iugiy, tac application of minimad frictiome] Raees ap-
plid o the case ahiftiog place 380 1y adecpole Lol
A reversal of Uue deivine mode of the wreneh.

WA at is claimned 1

L Trow ralcher wrench bavioe a wecd bead neluding a
Soive Oing, nonTe retkably josreled u: gaed diive sing.
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seleatively positicaable paa] mooos for coupling said
drive ang Lz sid cone ko eskzhlea revensible dziving
meiey bor suid wrrenck, w beol-alemenr-engucing skank
cxrzoding dovwnwnsedly foom snid core, caid Sove ORE
and saad e belng fonaned with oppoaed aod jinlesecan-
mumksithing unnulas grocwes Seining o chanael hridgicg
nad hnnded by =wid Ang and seid core, and rerdnear
pr2ans cor delavbably socwongs dgid core Jo il deise
riug, said retoincr meana includiog interlock nocans foc
ierloskaeg said deive vine and said coce, said aekeeleck
means including hind means regeived wirhin s chan-
ok for mecbanizally infereonpliog said cnp ood soid
rote Lo preveol relalive aaial dlsplaceoeor theoslbe-
Pween amcl imiciverienl memieead of il core From said

drive fing,
the: mpossement comprigiag conirol mease bearing,
uo sl basd aseans nelained o sid chanel wwl
mamupally rperihls Sor welecively n:erm:rling waid
bood mzana o ssmume, scloosiveiy, @ dlEt position
m Vebee e aaicl Dand iocsns nvades & sioels voc only
nF oppiee] said wnmnlar woecawss it saicd Timg wnel
taid e, therehy o offes mecharical decoupling
bcraezeu i ring2 aind said core god ro porodn ceady
ariul clisploceanent of sl vore wilk respect Lo said
drive mAne pad toopllcw phgsiesl wathdeaeesl of said
core from said driwe ring, aud & scoond positicn
welireh fated leend s bridges seid chasizel and
prajeces into 7o inende ench of opposed snid annu-
lar proovwee for cetablishing & mocbankeal mbeclack

Luzieesany aswd Crow ezl e intereoamescazg said

sdve fing nod waid oome to provent relotive axial
displacenyor thcroreharcon.

4, The impraveatsat ag sou hesh o claioge 1 wlerein
satel el cnsans is vrerahle in s STkt funchonn] mode
therret 1o position &nid baod meana o130 io a sinele onc
cnly of said annolar groowves Wibleowl coley inbn an eps
poezd eomuoonicaisng ucier ol ssid anooiar Fronees,
Uereby 11 defme w mechnnizu] cootizoradon o whicn
snicl drive cnp aod seid care ace iv an weoupiod sels-
tiorehip cezde,

A, The mpraveoeit as g2 furth o cleim 1 owherein
said band neans cominise aroance plates, and whereia
il cprtrel means i operobls t2 posicon seid basd
meana simmaitnoesasly 1o itvado cach ppprsed coinmus
nictiong said geecaees inoaid Srve dmg and inoeid coTe
Far eslablione in milerlecking =nanaement beveeen
s clrive ring and snid corc for provontiog relasive
axiul Aizplacement theszharwern aixd o lock sl oore
withio said driv ciog,.

4. Tl voprovemsnt ws s arh in clzim, 1 whersio
Sl conlrol mesms omprises pio means, aaide mosis
orimnting snid pin menos b abor deid baed sbeans, sod
means dircaring said pin oweans o abal Sawd band ineans,
and Ecsns divceling sl am mems o cht and o die-
bowE Gatel band aseans and s nrge <nid bpnd means simul-
Lareeuiwnly 2t inwvnde rach oppessd commnpizoeing said
wragves in 503 drive ring and ia zaid caee o oslaldei-
iog an interlosking cafagezienl balween said drive Ting
ad dowd cowe Tar e vecliog relive avind displgemens
tecrcbelwern and i Szxosaicd enre wdthin said dove
Ll ’

A, The improvemeoe a5 azc forch o clain: 1 wleeesin
=wid coneea] mchos Compoiss: pin oo e men-
arzoring anid pio owsos by 2bol cggiust o hesr inen
said Daod oweans, wid aneans croee seid 23R peane
alZessingly cuainst -t distort s0id bans meana o causc
awnd hanel mesmz i Bangorsly oo jovade both cepesod
=il communizatiog anmacne groaves jo 2l Jdivce ring

,_
[l

]

33

4%

=l

35

¥l

3

iG
and o Aate cove Joz catabiighing ao iriecleckiny capanc-
=il belweesn il dreve s aod Swe core Lo poevel
rel.etive wwinl displiccemenr thershareessn mnd ro reaesnl
withdoavwal of snid core from =aid drive viog.

B, Ul vnpooveo=nl as el faedlin claino 3 aud lerdher
comprising spring meuns Fir applang dosserring lomess
ti =nid hand means. ans momually manipnlable plug
s o applicaiiae of diglal pressure Lhereegsins, Lo
overoome bigsing forces of said spring azcans aod foc
valieviog Baned diiorling peessure ol sawd pan nesns.
thesehy o nentealize and oveszome distaction ferces
opplicd to sid bend oesos by said saring meaos ad o
pecmil sudd basnd e Lo asswine ool res cnnlig-
rebvo endl rewbienriy noespand to ocecupy n single
Eroene ooly of snid commvpicatiog anwalar oroovca,
thezeby mechakicalr e decowple saed deive ring 15002
Awid oTE Lo Tesnic relalive weial Jislacsment thetehe-
Prren o oo pliover read ¥ camaoes L ef 5033 con: from zaid
drive ring.

T Pl provenen: s <2l orth in chim & ahersin
swid wrerch 15 tormed i34 Aondle zeac therzef adjoceor
siid drive ring with an cuxol ciacd bove, gl plog
oLz eabendingg mks saxd bore ot Leissenping Tecipri-
il movemene therewithing ssid fozing wesns Zeiog
20aiined i eaid booe Bebacer & elosed cna tHeeveal sl
A aewardiv darected ead of seid phig mens, aad =il
snoing mesns being opecative resliently o asgr aid
pluz crcmws antwardly of s=id banc, Ly bear wpso aod L
2o il pin oo wavar sand cotes onc whetein sl

> plug meins in fommed with nocavity openiag Inserally

nnd o commOnGRCLON Wit 3 pafdans calemdling
gl sid efvive cing wiel cerrminang al seid clicnuel,
sud pawage comsritnding A apide For gaid T mmpms
movipp cherswithio, ood said cavicy having a bowndnew
canling wall sbeans dbulling sl pi e e wegng
sukd mé means neveardl il hand mems tor Jisplasir
s Tan mesns feom said onnulns grocass i said dri-
ior ring, sod oo said sooolse sroove o saed coee Lo
ceanaelish aaid Daod onans as g oeclonica? inleriock s
securmy <aid wome within wicl driving ring.

Y. The imprireament 45 g2t forth i3 clei 1in whick
anid sorcoomprisc 8 woitncy stacaably 2ne v ez saed
cove deflines sn asieobles sondigucation wpon releswe
frm sukl drve i aF il wrench.

0, The improvcmem 4z 5o forih in elaing 12 fotlec
comprising o conrol plate i soid ol beae, aod Jud oo
feans eowpied Woaaid wombnd plete and e seid meas
ek Ak respunsive o desplacement of sied contri
Plive fior shifting said prmwl selzctively bebwecn anic
driviog modss,

daid Loking soeans coopzisiog 1esiliziel wire resans

eilendiogs bevween and vonpling swfs coarml plikes
Lev wics] quwl menny, Jivplacement of snid contro
plaie being operstive throoph ssid wice moans o
aitift caid paar] mocans wbo westizg cizgapane: . wih
appoacd canmeraling Lesth ul sgid drive fng -
calublishini a selective @ven criving mods for sn3d
=ranch.

10. The strucocz ne 3z forth jo clsin @ wherein e
Tealicnt wire menos ainges an socoaicly cumeed oy
pertbon and izrcprally deruees paoallery disposed prove-
like ods projeciing in oppeosibe ditecrioms sng geaccaly
normally of a tinne defned by snic body pocion o aa'e
wite means, said body porior of said winc oweass Do
diepoacd 311 a plane geoeraily pac=lelig = prircipal
planwe ol said cootzl plate and being sonlined in o hor-
szl clianne! huunded by in unidettngs of waid oontrgl
Plate ancl a Lop sotfies of ppwd peans, ond wrheeci: aaid
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vontral plac s formed adth a snckel esleadulg ws-
wirrd by foom a Jower faos chersof and nnrmally of a
plars of rotation of seid contrs] plete, and soid pawd
wcalrs je foroes aith nkere escending noapally thaszof
and  dowanwacdly fbom nnogmper e dhemes gl
rockel mosald cooteel plate 82d =n3d hors inowid pasd
mesns Tecsivingz Jierewilln reepociive probe-aize sl
anids af szid cesilicar ades means Torostaoipalacive’y
crupling sasd contue] plate oo soid paal meany e shifl-

iog said pawl means wpon ootatioosl dizpincsment of

daid somirol plote.

11. Tl atrueonce ns st farth in clam Y end fuetere
gnmprising post owas projosring dewnanrdly frurn
anid comtml plate ol an wder soctece hereof, snd
wherzin said prwl means is Formed willl a bove axtond-
g dovawardly dhersio noomudly of a plane cof alidutg,
friveel ool sund pawl ncana in aska core, said Tesilient wite
menas defining o ploar. pazvally boart-sbnped hedyr
and being formed with an apea-bke inee-zooe tboroef
fur ernbraciog @@id nost mepns, and sudd whre mesn-
heinyg furmed al (ece cods therzol displaced from sl
ouid-zone with inlepradlp-firoeed probedike projectioos
cxtzoding oormnlly e sud hosiy of said wiee oeana for
st jo 3sid bore of snid proed mems, arcuale eolaticoa
il the post-ceerying said semrol zlnce impnsing laterd-
ly-dirsptei diswuctivoal fiwces o said oEilieor wite
et b apply ehiding foree against sad pawl awcans 1a
alialt =id paw] menns beraresn seleciive oppoaed deiv-
iz mesdes.

12, The srricciurs as set lisrih e claio 11 whersin £aid
wire manns 3= formed with a leop al saa sbed-zos
thereof for embrazing teid poyvt mewns.

I3, Uhe improvemeot aa st fash in claim 1 aherein
s hand means cunie &y asuabe spring bond, aod
wheren sqid centrol menns composes band-puslicoadoe
means extondiog laterslly of nod inceriomudly ofF saod
sprivg Bal said peaitioudop meana being celecibeedy
shi bl Bur sLressing ekt Lo Ucss 0 aocass secbon
of aid spring hind maginlly cawwarcdly ol said annudar
oo oo snid core, thershy e hridze said channes sme
Ly invae: dad angalar proove o sakd drive mmpg for
aiaelishing ineclockiog steclaoical copapemcnt be-
twren =i cdrive Ting aod swid cuce, elongeated dwlt
maoms within £nid come nnd having a principal Teusndmsg
aurfacc, seid abeft meana projecting wertienlly throngh
dad spring baod sna gocmally of o hafdzoom] plane
clelioenl el 3akd baig-positiooing oxang joclading
1 Ty inceree? heswsen saed sl oweaog aod saed
sprog, tend for dizplacing swid spring Bimcl rocliael
carwardly i said channel bridmog swid drive fng wnd
said coee, 23id abair means beiog formed wich socket
mauny exlending radislly wmwand]y of & cocwbseribing
principun] hiwmding suckace Ltherenl presesed o Gaul
band-peositioning, mesns,  snid  sockst mems heing

adaprzid for receiviog a radially inwardly dicected end :

conpuoead of said band postiooulg-neans theroithio,
meauny fir shilliog swd apall cneans aaslly 0 i said
yoail TEns inkn jusiaposed uTien blioo with aand e
rzeoivie snid end comporent of snid Land-positinning
Awads thecoarithin #nd o permit =sid spong bnnd te
contvact cedislly, to varrasd front said dowve ring and te
e o gnd pre, Mov effection meclaoical docoopliog of
said cnre From seid drive fng ol aid wrench.

14 The= fmpr-:.-.':l_'m:r:‘r ny s=t Totth =5 glnim B3 wherzin
anid apwing bood constitoics menos resilisntly oppesing
sadal cxpansion, aod whezein in the abecne: of band-
duiuzlizge (orees appiivd Uueveto, sl speap, e as-
siwmes & posilinn willulrewn Froan 3o smcelar geaoce i
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said o nnd seats wirkim un wuwdw 2ioove nsaid eore
Zor offocring disengagemenr nf said spriog band frea:
satfel drive g asil for decoupling ssid sore Trem said
drive ring.

1Y The stragture ps set farth e clans 1 wleczin
upon Jivasive ey of snid Tend-positiuning reans uls
siid sessk L ancans iz gaid abaft mreans, said spring hasd
uodergoss rodin] vomtnwtion o elfzzta pluyizal discn-
wapcibear foom asid drive nng, s0's disergageined
deciepling waid e 1=2ng fram anid core Bor peomitting
wErhdraanel of said core aalally irool 3ae drive G,

1, The toprovement us ser o in cheinn 13 aod
i dicr comprising IpOing means ier resiliently ~unzoeTl-
ing saicl shafi cneans aod caid sosket meses formed
therein puinlly wpevardiy with respect b s@id 2pringg
bend 1o Tefain snid socksr means i masdioonen werds
suxd Barn] veaitiotog nweans ro peovent sntcy oF weid en:
pergrom ol said contn: me2ans joro @id aocket rcos sang
1o zreclude wichdnowsd of saicd sprng band frool 3aid
quig therely nwinfzioing soid dzive ong wnd sl core
lized in a wechaseally idorcoeplet configscstiom.

I'7. The sirerars o sec liarch iooclaing 13 whbereis said
and-pesitioning means enmgrise s husizonklly Jis-
poasd oin, and a ball axisTly nligned with sl 7o, sad
T el gawd ball soiog coofined io a haozonmlly dis
pesed hire i said core ol sad wereach, seid pin heving
4 radial’y ourarardly dirgsiecl end contacling said sozia2
band aod an oppositz ond aasine ssid Bl o wone of
saticl haall vnoice bo sadd s being o etreasing comtes?
with spid shuiz meens e bariog Ueeceagaioss sod for
ridiog choreslons as snid shatt meuns is displaced aaally
withul said cool bead

ik TR sirectoee ag ser fosth e claim ¥ oaod furcher
CUTDTIFAg A driving cicecliun contea] asseobly oclud-
ule oo BmAgiac, fingec-ecinile, ascudtely-shdLable
Uriva-tevzeiuly eontcol e surmoonbing saicd clrive
rimz. resi Banl wice means lioking said cortrel] plnie warh
seid pnwl means e shilorgly positiadeg sa%2 paw]
means within £aid core tr selecrnle Eriving mesdes of
sl weensh gaid coacrol plate having a suhular, pop=-
like meck uf o recoeed digipeter jorcarolly tormed there-
writh and depencling Lhecelvonz. sad ek prajocting
dovrmwncely into and heing sleevel wilin o wedpesar-
izig, coaxially-cxtending eaombzre formed dnosaid ciore
imericrully ol said GQrive g, aoid contrcl plnte heirig
Frmed wilh o Tecess opowioe opwardly of szid wlnte
nod commemicating a1 o base Laecsl with gsid pock
jotericrly theroof, on oxially shiftahle <bull shidanly cis-
mrel Witdo seid neck and projecting 2amwaridly
therelrom, o dlsk-like cap suermowctiog sid sheft and
dispewed For welescoping vercal disslacoment wichin
5353 roacss o ssid control plire, spring means witbio
aaid recess jo aaid coorral plats and inrerpires Selaesn
an underlace of said cas sod a foor of said recess For
meiliembly hiwsing swid cep sl aatd shafl acwscdly
withio caid core.

19, The screinre ns =&t fotrh in elym LB and lerther
coolpoaings, jnceslock menns for preverting Srafdzenem)
witharwwal o saied Lsbular 2iock and said cortoed 2lnte
cnrried thershy lrom said oere insaid weeozl bead., ssid
jntzrloek means comprising lulerelly skitail lue owans
coufined io n cavity withip gl come Kt eemnckiegly
vouplivg said corc with anid nesk of said contrel plar.

200 The strectoes ah set fore o cleia: 19 whercie said
Tug mems inchcle. deien: meens Leecbed  radia:ly
within zpifd SoTE for sekng @ilhizsn @ cooperating JTans-
wviras bore fonnad ia said nzek of said combred plare for
intzeeountine enzapeomont thooowith, ssid interlock
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owenos fuCher sompeing spring mezex: honsed in said
cavity 0 asid cove For urEing =aid lug meons rodindly
imwaraly welliz gaee Lol boee 1o szat <aid deteor axcang
in szid reek or =wid conreal plate Tor estahiiskizg god s

s inrain: an isercovpling meds of soichenrs within gaid 2

ceclial plabe foc prcwvenring oedvertcnt axiol displace-
mant ol sund contrnl plale Moo sand coee.

H, The stricture 2wt £orh in o olaim 1% and Turther
camprising a tool-clemen-retnining detent bnil samisd
i1 s sluank dooa snsyes se boce JoFed Lnoaed opcabig
Latezpliy shereol, amd wherein said daelioas oroes wilk
a radially dircoed depresson in n bBounding Interil audl
tberec und displace:d upwardly with oofercns: oo snid
detemt ball. shilling ot saicd hall adally dowawardly
within anid -wreoch hend againgi biwsing foroe. exermel
L eajd sprinp meana boine oitecrive Yo osfablish @ juata-
prei snalia? reletinoshin ot een gaud ball e said elenk
nod said depressinm in sl <hidll ko peoml forvisi v pElE-
tration of 3nid boil inte e2id desression fo7 fscilitnring
disleslmmenl ol 2 detent-cugaging boal cleaizor carricd
on il shark.

22, The stracture a5 sof fiordh in elaim 19 and fErther
cempisizg aloolder axcans cormod by said Tug menos
For abiimea wesingl said sieck of said caoteal plale at 2
vigter o ropmgesihing tonndm walt Lhereus fur reslrain-
in wmid Jug meeos within said covity of €aid core,

23, The siruclure as ael otk o claizg 33 a0 Toeteer
SOMMPCIsERT g spring mums, aml meims |_':1r.~l'|.-|i115
£aid aocond apingp oenns within £oid envice o snid corc
in axially arvcegiog eazapomcnt wich =eid log mcees for
biasicgz said lwer aneans Laerally lowaenl o elleowg
lexzking emyagement of spid dedent means therenl wishin
£aid oeek of soid cenfrol plats,

2. The sbroclwre s sob fork weockaing T aod Qe
coannri-ang o pivolsl comtrg Fhice inowsid come nF i
tanl hend. a rap socmonoring snid chaft mcaos and dia-
poccd s coopernting, Looved, wpaand!v-opeoing co-
aosn foemed io sasa conte plale oy verbosl displace-
menl cl sad cam Thetewarhing, spriniememz in spid rececs
and imleranged hetwern o houndiog fleor of =aid rooosa
ood a facing under surface ai asid cap, seid spriog axcans
bielng npecalle fer Swasing said cap andd saicd shabl mens
deremcling therafrom o om upwnrd'l}'-ﬂisplac,:d opera-
rigmal mede in snic wrzoch brad, and for suppocing
exid chaft micang with said sockar w2 Covsed e o
UL ai ot af rwslaposed orierlaions] nesisre wAith said
ezl cucnpemert 1F sidik hied-pogiricoming, meimy, thershs
13 nbvinge mdind comtrpetion of =aid cpring vand meana
nnd wAthdroasal of said bard mcana frcow inreecucasoie

oechanical couplule, witi said deive iz and wopee- 3

weml d.'immmhj'_-.‘ decmupling nF said ¢ore “toma spid
drive Ty

25. The stracture ns st forth in 2loim 24 wwhercio asid
SPONE mcans ¥ reapaisive o prosswe applicd thees-
azaimel Lhecwh aaid cap ond anialiy aling said <hate
orzans L arevendl dessnwearel wxial displicsment oF siig
shaft mesne o a pogition in wrhich anid socket meoos in
said chaft menns i3 in nlipooert wicth aad cod @raopo-
oen: of sa3d baod-positeadee oweaus B peooll eoley off
said el conyponent nati said sockes mieens and cone -
*eolly Lu '!':r_'r.r.il. rwclial wiradriowsl ar saigd hpnd menny
frnm enguzement with spid drier pnp of =eid wTench
und g gllmar zhyrsiend separstion of s5id conc fhoo: saidl
drive ring.

A, The arcwetoe: as set (uvetl: o claze 25 wl fasther
vz anncler <weasler craims enlioged redizlle
Wik rewmect By siid sharr mesrz and {:mjmliug £3id
shist mems nz 2 Jungrore of a jedindss of said shaft wcens
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ry waicl cep, clip newns o ltera® albotaozan Akl and
smbrngineg =nid shatl means in g wone LrieTesl iAo,
zaid socets in snid eooccol plote, ond iz mzums romsri-
Lelioge sbop s for wbeehecing with and o rosisting
pinzitge 01 saicl <aeudder oeeans there diroage seid =l
pieant funerioning v, pooperative conmmorass wikk woicl
shewlder meana o dafine a firs: 1Epalt of sfinl advnooe of
«aid shall riesns deecreacdly theowels sl weneen
hend.

I, The stracture oa st forth tn claim 16 whasrin egid
siculden ateans oo said shaft peesos jocludes seeclar
sltmE g mesins ke engaging sl iz mesons el wic e
Limnie of axial ndwanes of snid sboft menos ond for die-
reodugg szld elip s B porodn @ seaoued neeeeobeer sl
aAxiul mivance ol saicd shall neans cerraarelly i <wid
wreoch Desd, snid second increment of acwnnes keing
cifective b bring said socket awand jo said shaft oo
sppied latecal atigno=nl wilh swd ezl curponent )l
twinl nond-pryitioning means, ko permic entry b said sod
componaal Uita said socke? meana, 2nd o allow concur-
rencl vadial oeatractica ol ossid spng baod  creans,
thesshy machaniently decoupling soid core om =il
doive civg nod eoobling withdraaal of s0id cers fom
sadtl wicieh Acad.

M. The sirurtere as sel Surth o cleim 1 owheren sail
tonl-eloment-cnmaming sbnak encrizs n Insoral’e-chitinllz
detcnl zall, slialt geeans, aae s2alt sbcans beogg Bz
ath s cepressinon opsening lalerwly raereol,  amd
whereio, upon displnging said soaft menns devwrwandly
[z & Jiat Jewel of fravcl of adwaacs, said desrogseon is
Livsaelil fewn juataposed relaycone with Sae ezl bali o
permit ertey 0f il hall rudinlly thersvarhing thershy
focizifatiop resdry remoena of notool sogoaed o@ cwid
eluank. '

M, The impeeemant g% g2 lorth in clom 1 acensEn
taid band meons eomprises notice, genemully srghoT-
chapzd ioresbocking platz jweluding, aa avovate baaz
sece? shibllalal y seated oo aaicl chaoee] and ao aee joiieed
o 4aid bexe sechir oamd eslemime rediclby el
thersef,

taid anm hawing a fres ead cngzmiop seid coctocd

meuns wd Tespuncve Lo dispiacereil pusiocning
ai sned eantrel arm o selecsively shifting el i
baaz scoror radindly berves=a seid (st snis posibian
i said channcd fer lockice enid core ia gad dive
sing cluting wse ' saicl wremich, s said secined
pasiticn, im zpid chenmel for Aecnupling saicd onre
Irom snid drive dop for pecmiszing withdraa] of
aid cove froun said doed boad,

M. Uhe bnproveoezl ag g2 oribe o ocleizn I and
tarther comprisimg n seoomed genemlly wnchinrzanper
inicrlocking plete diemercdeally opposed o and biloscr-
aily srmectricaliy oricmcd with pcapect to said fivse
plate Lo gawd core Mov coopeeantye co-aslion wilb said
lirst intetlocking plte,

zaid second plnre being shittahle e seles s wele s=oer-

Ing anid cors within ard for froeing spio oo from
vigaeonail within said deive viog of sae wiench
T,

31, Tesrrgrurs ws sel lorrn meliem Siaherrin =ng
said arm o7 eack waid locking pince i looped ai said
endially fnwardiy dirsetad Zroc erd chereof B0 cobrac:
and [0 coeage sand contrar soca o a Jaical sunace
Laerensl tEnuLe Fruon respeclive each seid sreoale seoT.
imel Fa-thes compri<ing sprcg mem: e Basing sch
said nezante sester of #nch said plate rndin’ly oocecsedlyr
Zov effesiineg mesharical sercoupliof sobaoon sand
vaove aod sail drive eiop.
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32 The stracture a5 3ot forth in giaim 31 wierens said
woulal mesns inzlades siangated shals nzans cxtzoding
axially in s5id core and baviog 4 priozipo: boonding
ciranmseriking surloce, e wheszin said shatt menns i-
ragipe:? by qad acin Fooped thereabot,
said cheft menns heing urmed with o radially en-
locged surmenmany culer .

tzid chaft menns heing doplscable axizlly dowmn-
oeacdly wAthin said core o boor <odd eoliur il
radially sieessian sbutment arth eack said arol of
seid Jockinyg plate o effecr drplaceat2ct of cach
caid scm ard snid hase sector of saa ntedocldog
plats todially inwandly frop o {st ssid positinon
Aefining a Jocking mods of said core moaaid drive
eing t2 4 sooood enid positinn delioulg 4 oods o
which soid sector is willhdewo Ubo aaid core and
£aid gore iy decoupled ool said drive dog, tacili-
taring sepacatien of said core pxondky Fum widon
awid deiwe rag,.

A3, The ateueracs ns s=r fartk in claao 33 and facther
Coulprising frsd spring wewns 3asiog aoid shaft menns
axially wpaardly & gpper travel domic oF saicd sl
means o w ldch seid arm ergages saicd biendiog aoelac:

ol said shaft oenns teelon suxd cnllar sod jo & one ha- -~

ing a digmeter less than et of said gollar, cherely
esrphdish o moede o wldzl cach 5038 base seebor ol s
Tnckme plele @ digplazes eadially ourwsrclly Lo invale
said dove ring and o offect un mieccuupiiog of dad
corg with £nid drve ming.

34 The structure s el fach i cisino 33 nod focther
cimanrisiog accood sprigp menps extznding tclially m
saul coee and Binsiog cach anid incerfocking plate rali-

aliw qureardly for intersenpling such sws! Base sociol |

with said drivy ring.
35 The structure o4 set fath i clsin 32 snod fucther
cinopeisiop Jdekeor means oo Jockinply retaiming said
abnft means seaared st o deamwarihpalbsplacedl core-
rel=nging disposizim, suid delsnl peans coopsiaieg, o
comhimictinn, detesl eceivioge socker means fermes in
wd cxrending vadialy imwardis of sid bownding sur-
face af snid shnit nenpns,
i detenl eSpmenl cumined inoa laterally-exteoding
padsan: focmcd iv £aid oo,

anid pREsNEE havinz an open emel presenled Lo il
spcket ey in sl shal oesos wleachy wpon
thamlaviog s2id slaft mesns dewiraandly said de-
1ot cloncnd opeeans and 5 resejved within xaicd
gocket means o hridge nnd ey inreccownle said sore
wnel saicl shall neans foo vcsceaoliog ga3d sbhofr
aeanis aganar axial dismlocement withio said onre.
cnebling manva] witkdrpand of «uid cure wxolly
{rom snid drive cing.

. Ihe strocture o sel azh ol claias 38 asd fusher
vompprisiog  lockitg pul mchos aod Tesiient means
ucgiog £0id Tegking pin mesn: aguirce seid deiend ele-
mart ars shilting swid Seeeay elezeot labevally nfc and
Jur lovkisaly bodciap said dorens 2sement i said soced
meane relensably o lock: said zhuft means inw cote- Tee-
inm made B parmitting wilhuzaveal of seid coee Jrom
satiel elrive cimg.
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37, Ulee streefure as sot forth in claim 35 aod Suethes
anmprising Juckute pio moaks nod spring means Lrgiug
anid locking 2im mesry apeinst said detert =lzment,

3% apring means beirg stressingly conliaoed Jua 2ov-

itw neacd o szid coce aod beoming agaenl an 2Ll
ol saicl Juskaze, pio Jocsis nod displacing swid hock-
ing pin means in sad cavicy inosaid core,

sad Jocking pio mrans impresemy leelly-diroeoed

clisplacezzent Favees againgt snid detsct elemen: fuc
urgina snid Aeleml elecnent 0 atvade faid sooket
meana of snid shoft meims lor coeplaee said sone
wizl i slaft meens wrhen snid sockel raans s al
o psdtivn oppeacks aed laterally aligned with: waid
detant element.

3f The straeture ns ==t forth in clann 37 whercia
upon pEictraticn of snid defent element inln said secks
mewny, sl spang m2aut wWoed said lockdog pin mears
donqoanrdls 1 wstahlich @ lower ezl pegrion of said
lacking pio meana o5 0 Fnger-nocessihle arujection k-
leaulmy Simeawacely eoyond <aid core,

saig locking pin mesns beog, eospondive o digizal

arossues apphisd npeardly cgainst sad end poction
thoreof 1o oeliewe Larsrpilv-direc e disploceine:s
Tz wetny cun maid deroon elemson pnd s peTmi
surractinn of awid deleol cleioen: froaz said seelker
Jenos, thershe 1o disenguee ors by celease said
slvafl oweads aod 0 allowr snid interluck plales aod
saiel areuabe base geckors shooeof to mowve redinlly
anrveard 1y inte saicl greove o seid deive ring Zer
intereaupliog said cnre swith seid drive ciog.

3. Tl structur os set forth nslem |2 doctbes
comprising Loclive seeans aod eodnd sggecTiing s
focton manms b ewleod Telwesn aod o jorereasams
saicl vove and £aid drive ring R ccamlishing louslooa:

t Frces Lhereberwices duving rotation of seid Gore ooas -

nlly with an:d incericerly of sid drive riog,

40, The sroctute ws =ed furth in slaa 1 wherzin anid
eore js Pocmcd with a bore prpecting gemerally adially
i il cone wtd apsaing oneasrdly oz o cirzezneereils-

- jog bounding urcwate wail Uueecaf,

an ood wall within ansl bore amd deluwasing sRe-
ward limit of apid Tore inretioriy nl sl coee,

a hall secsted o said borc For movement in said |z
amindly Uiereslong, speie means caprively Ther
posed und conliced bergocos 2aud cnd wrall sng said
beall S wpming seid hall redially ooeaand]y o snid
oo sod joro abutmenr with w core-citewicge2ibug,
sund dvive ciog ar o jooer pererally oyl
surkace nl' il drive v,

4, The improvement 4w sel Miell: o elaio 1 sod fac-
e corariaing nopnwlshifimg plale, al oeaos sLp-
Tl sad plate jb said cors for nrowsts displaceneel
of saicl plale cesdwent wirc oeens for shitting waid picwel
in said cnge, cwid wire weans vecidciag & goncraliy anee-
ste Lordzoom] body sectinn Tricleing belwoon dad clalc
el fuid sawl, mcens coneling seid wire meens alore-
spective uppused cnd 2oocd of anid bag ¥ seetinn rheresk
tep il cuncral plate and e said pewd] for toansmicinge
horizontnily directed displacesiedl Foucss scaiiz=: snid
paw? thoough Timited arcwate cotstion of sad 2ol
plabz 1o slif said powl selestively herwesn revervble

clriving sraodey af said aacnch,
= oAt v o



