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' STARBURST TETHER ENGAGEI\/ENNMWW nical Field The invention is in the
. field of user-manipul at ed ’ Mm rticularly, the invention is an
%

appar aW@2004022198 form of a yo-yg Hhat functions in aPCT/HPOBYEIWranner
relative to the prior art. This is achieved through the use of an active
starburst tether engagenent systemlocated in one or both of the yo-yo's

side ne I r I novabl e
ngagermt R BEVEIRE e AR SRl S R e oy s
axl e structure. Each of said ribs is independently novable and is | ocated
at the end of a flexible fingFr t hat_.e Qh%? the rib to nove in a direction
substantially parallel to the5¥33§éﬁg;§§%s—of rotation. In one enbodi nent,
t he flexi the finvgetisenier 4n and theld afsoseatmdnépgagemsentoysbs, are

In a_second enb

secuted to_a, co n.support .ring. . di_nment _of i pyention,
The. MRdei BRETRANGErLYar S BYPRE B fi; A ACRELRLrEd G HECnEnER Shner eby
t he 3 do-gentdatafdnidtaxin enf angenpravedi natherf eemofiva tni they part.
Backgr qund Art t, yo-yos. are in the formof two di sk-shaped side nenbers
t hat PHETr @gitdl I;\//%i‘&%éét @&W@V&}CHBGPHQB EbesBﬁﬁ P rfannoflcggffs structure.
Tﬂe ?ﬂ&@}ﬂ#%@t@lmﬁn@%m&ﬁ%W@lt)émoflgﬂiultéﬂgtiﬁ pget sfx botnFoel 2;/ be in .
t he rmof a,dowel or a rivet pin, an e made of et and/ or woo
and/ dSIYRs™ie S Isﬁdﬁaﬁg?%é:‘rn%g’ﬁ- 3§8§,tef“h@gg§lseu§f3r Bgt fr étf"ﬁ%%a S a
cent gihrapeeatad heaf apwaiblet kelyaeeer rhak thasecaredthe, tanterot at abl e
on, an elongated ax]e nenber. The axle $trucﬁ)ure al sg forrrg aﬁ anchor for
&& U5§ - h&dhg

one &W¢ G GReL B e e R ETHIPS Y0s Sa@ERpPitEHEG b - “the
t et heyaisl eridhd dcatieddpeeRieanQiy &lo&ad1R0khidonsof othe cdxbe sheuehdref The
free end of the tether is usually tied tg create a l,oop. ;This _loop is

nor md |5 eFideEd THRGRT i oSS W8S Fhbels F8VEndPeBy 4EEGFEPhe yo-yo
tg tm@qfﬁanﬁﬂﬁrﬂy1ﬁ&ia11é&ﬂf&@ﬂkﬂ&%L@&jBCE&FSZQQS&?ZZQQBELeuhebnbshwognd
about e, ,ax structure . t he yo- s released.fromthe user's hand,

t he fé‘ﬁiﬂﬁh\mqﬁ’ &t fﬂcﬁa '%I{}%rn%ﬁg‘&ﬁqsm\?@% g\kf&f/rf F&ﬁPFPr&%ﬁger' s hand
and tdig;atg%tn{&rt Wi s)dsa e fﬁéddi%dax:loﬁ astdou@fb?r eﬁpﬁmehtrh@g\t;ﬁtmeg i shf ul'ly
unwound, the yo-yo " ep" at the end.o e.tether, ere the yo-yo
cont 15 GBI (ies SR e G 50 S5 Ao LB TS Pt ur 6. Onte
the yigrteyrasl sligepitie dE ARl & idThempel Whietkdyt ke aipgerson can
performw th the spinning yo-yo. In sone_ of these tricks, the spinning

yo- y RO (ARG 5319’3}%%%@% aF it i P Tt &t HEr PhdePREdirat e of
the tether's two ends. At the conpletion of nost yo-yo tricks, the user
will make a rapid tug/jerk on _the tether. This will result in a brief

ti ghteni ng of the tether, whi Mnmically followed by a
tenﬁorarybfﬁdsamlgﬂﬁﬁags aird hien teihefornOnce ﬂwmedﬁeﬂfemr@els sﬁld@ck, t he .
tether's tw i cause, one or nore rtions of .the tether to nove an
theré‘tﬁ"i’(?d?ﬁ g%lavga &S rﬁfi%dﬁp%rctqrﬁlr?c&‘ecf V6 Vo O t&%Te P¥oriPHE: ThAR occurred,
the teef harl datthait e, bepoe anaggethmre SRy BeNGinpelklsiean 19f otfthe yo-yo

and.this will cause the tether to wind about the ax] e structure. The

wi nditiy Bk Paditrerc el wl%e it (i e dsés e ly®*yd to return to

the usefeteddith, TR Gudf &d WLR TR PAGOFRRER L har@eeri stics of a
yo-yo that enable a user to performyo-yo tricks. The yo-yo _nust be capable

of sIREHIHE f orlmira SRREhefqotPof e xliet sdold tdbee i U6k Sc 8nmand,
and idersthoul th e sty Oy tdie dialdiemenRICAHAING A QMRS t¥,e@Rd i e, the

| onger the yo-yo can be nmade to sleep, the nore time the user wll have to
conpl AR A4 AN #1898 raxle mamger wel | known that by ninim zing

frict i_ on ighd et VO~ H9-$c QPP OUNEIY S0190E LRAMAPNGITZR R ¥y @S aS| eep.
time. It is also known that whenever the tether even slightly rubs agai nst

~a spi g porRe oreBiex he T, is e eamdiedh ad ikt itaVilid [Thdl so reduce the

Bd/g's%/génétﬁé@eé) ddd®BrodDfed Y& Rt LS WHAYATRIK ti1€,Std uct ure and
structure.
The free end of the tether is usually tied to create a
- loop. This loop is normally placed about one of a user's

fingers to thereby secure the yo-yo to the user. When the

: (I

*G00002*



2. WD 200a/ 022190 PCT/ US2003/ 027905 of the yo-yo nust be such that when
the user causes the tether to briefly go slack, a portion of the tether can
* shag a spinning portion of the yo-yo. The ablllty of the tether to snag one
of theVQa@2A9pi nni ng si de menbers is often enhancei/w$mweumhvoshe use of
particul ar adaptations in the tether-facing surface of said side nenbers. A
commonl y enpl oyed adaptation of this type is the use of a starburst-shaped

arraﬁe@ﬁeflﬂsdwouhdegbéﬁﬁstﬁgaéxﬁét§%¥hé c%ﬂ&m{ﬂgt %§ g each side
0

menber's tether-facing surface. The tether-facing sur¥ a side nmenber
i s hEpbERSedr fhen E}Qetlh%eguﬁfh@@doftmeymm Wﬁehfbebeqhatt@ srapidhy| y
orieghed suybsia I r | | otation and

t hat ?acesya ﬁogéygﬁ %Ngf PEB% gHéa%%%ﬁ %Eéf%gé é%@ﬁ?% the ribs

faC|PnWbﬁ@Stﬁrﬁ@rtbﬁg@@bﬁeﬁtru@h@yeals@nm@kéhettesheasysfﬁmlhyuser to
i nadygkd aly u th ! thesribs durin a yoyo trick. This
can resu |nt§§ %gﬁ%% § g #P.ﬁg f%lyd$f t?% ? 5 hand, or |ess
dranﬁhﬁé@bethenE@eﬁ@e@Ombiheeswbarspmm w echuoed Gheemethmm Concer ni ng a
yo- y9e§1ﬁ§i%%t¥nt9h9 Prggtﬁpg tether, this refers to a yo-yo's

y

ability to t enpor ar | Rcad on"a mddie portion of the tether w thout
t he tethe®n¢©abb@rY@nY¢yiSna@gemgn@,sthew&rqx¢xﬂtnumbeﬁ dhetybeyo. |f

r ong A nant S o0h b MOEEo PIRECS, SR IR NS e BEYE R and the
trlckhaﬁ$ltbe0k&1neme swmmmenQey@yy@f1$rMEmpﬂfEﬁlly)plﬁmb@wmpmmly snag on a

spi nypj rtko f (o f 0-yo's string gap, the

coangﬁg}a i oélfo %a%%ﬁg?%elxg e?&{s %t?‘lg tbﬁl%cﬁ‘% esruhr/? A AT he

cbangut}aei mmpietimny@fyMOstayéeycsttrmctm,e tie M_CBQ’J_O vslﬂ malge g@p is herein

def| a_bet.wee 0. S SJ ers, Iar er the width
r|n€?%g£f o A Pe%%%raxl %?r%&: r%fs Qa*?u?

of t ap proximate e tether has
to ttavletem:oncsnag ’ohneeteﬂeerpfwmi\ehsisietmmmmd‘MMIy ﬁ@l)lcwréj@ a gap

por (Ve of iade 82 afadinlnd SF LR TR o e Chote ke SRS yo. o

r et ughatl, hike ote‘tieer’rmmd/ust wi/Sﬂ 2082 22l A RYSh I A {1 H27H05 One

ot he V. inthe desian/ perfornance of yo-yos is the
near hErEPHEEE PO oy O] oo e PR SO U TS e 4 o W e sai o
t et helre yo- y<s aomwmnmtlrhwomccflmreadtetiHnartdmel!eq)"ozﬂiﬂomVﬁntI nme. This

|s ySi strains put ont tet her during use of the
dngcgﬁ%%ﬁgqigfm@;rast%n%%% ri° {/\ﬁe%\fjeq ttr}}f‘e %%T%rarl?[)rﬁqh’c? 5l 5pi nni ng
por t¢@1msebftln¢1eteyidaeyn toA wintdheabanitt Ithramlé ystweartuns . TRy vieddiney

si gnp£i Ganty WBaL,. Q [ her_e ene structure. However, once
significant wear ogcigﬁkge |%§J§% Sé]?&cy%urset ar° et & R, the
yo- yeo stierusenbhdeand d | degrade and the yo-yo mnll eventual |y become
unusabl e. i sEl r I The inventign is .an | roved. yo-yo in
which a untl%u&e ét)i%h%'}péeeng%}gﬁg%eén rb Pfcﬁmfrr}ac‘? s%r-?rﬁﬁ Bfed ToFad it ate and
contYQ)TYQ ciltel enmjalberentse Thieo ypnezyfnﬂquaﬂm tati dkeast e w-de menber’ t hat
-enpl t e agenen stem ., T systen1features a
Sstar ur st shapée a?r(gf bsglfesép}_n& hi%r a1y ec’;&en&eds%erlod on.‘e time, it

should return on command, and it should be smooth on the

tether.

Concerning a yo-yo's sleep time, the longer the yo-yo can
be made to sleep, the more time the user will have to complete
any particular yo-yo trick. It is well known that by
minimizing friction in the yo-yo’s components, one can maximize
the yo-yo's sleep time. It is also known that whenever the
tether even slightly rubs against a spinning portion of the yo-
yo, the created friction will also reduce the yo-yo’s sleep

time.

For a yo-yo to return on command, the structure and design
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nmovabl e engagement ribs that are flexibly secured to the , associated side
menber. This is unlike prior art yo-yos that enploy a fixed set of raised

. rlbs | ocated in a starburst-shaped array. It should be noted QQ@t the term
" st ar DUPIPULRAI" i s herein defined as a plurality SfVPRYI%E renber s
that are spaced about, and extend away from a center point. Mst of the
time, the novable engagenent ribs protrude outwardly froma substantially
pl anaf, thet herybaniing bur back ahathaheﬁsbnéamedrsédes@snbhe.taﬁheribs are

| oca ed tmate, and prefera acent  t t he Y05 o' s_axle structure.
In t E ghyeaoeﬁgaﬂkneﬁtpoegﬁﬁn or ﬁ%ert%ghhﬁsc §¥3%gﬁlar shape, with
|lne&b1@ﬂﬁ%§ pbRt$6fiL oS tHat yeRgo. thBen@MﬁbiEye@gagﬁeenethebstare nnved by
the tether in a direction,that ,is subst ntlgé# Earall to tﬁ é

axi s S5 GP&t PéntARdYP5 Y[ SoSBHBELAAL Fa %E dtﬁu? “Poctha™ ?ﬁ ,
menbeh % ulet kee- hael B pui-taeflathh8apsacnahkednt Bheugbthbe-vaeing fl exible
finger nenbers that are 4 WO 200: 1/ 022190 PCTI US200Q3/ 27905 secured to,
and SUETRCEHOf ERiEn§ileRsMETDerRe Ai FEMMERLK EMBLPBPE PPAREATIBHLEF has an

el ongafied 13hare sWich &skebat hvek%rBarsewsapeea- aeehi,0ns Fhese,
characteristics, in conbination with the material used to make the finger

rrenbérls@dglr\;'-@s? shel fixigad wewp&A AhgelrEBEANGLAR BRCPI 8%ABi lity. In the

pref ?t{erﬁﬁre%b‘%@tﬁ%&tﬂfagl%gf sQgen cRembaEs t@EﬁeEﬁgﬁcQﬁgasfﬁQéb@ grpkastic
materi a her materials may alternatively be enployed, with materi al

choi cd dseinegbegdd si hedeihi Aativadnieshthay SEFERFBI Pift h?hétldesma@taﬁved
throughd e shapeadly he dhiBgetsnke Rtehal gobL. gaaRl eulle kongae menbers to
act as springs an tyo exhl it con5|§e bending nonment. It should be

not edrat-tyt’ Sctaamgegfm@é:atnomhenldafceﬁﬂ:alfaeﬁssﬁaper fophetf thge¥omenber s

coul f e _yo If o e t he
inve??tolaosh%ttlhleq t‘a)E a3i an%nbe?qﬁgﬂ% E%Ie gb%| EBE%Q%QQSEEEPgEattaChed to a
conEngAgERant ,r mln@y ‘Eliesor imads ei stpm@f enalyl forekeuseall $osecured to a back
porti.Qn i.ate i pa e Lbs to

pr otr&le&)‘{e‘{&%tﬁl?%t ru%ﬁteg%&%pg%tﬁ% rﬂgn‘gerlaé%t %?ﬁer Ia%gg:ﬁﬁeg ?f ace |

I ncl woestmiqH .ur dihidtsy a@in stesped apelamume@ltahn@dghreMm@hOtfhéhlel bo-pass. The
fing hen SR I as. owar t second
erbod Al Qe T an 1o A At gl AR R P Fi hSar membor s
and artcttotmul@dg@dmntthmebs as well as the si de menber itself, are in the
f or m of a Ay e .Sl b of a

mat eri al , sucth as l"p%faastyl.oc tha%%q"]tle@etnttaablbg gIifllne ?ﬁgg)lhbtt%ef t%r?ggrgg to flex
and tttfelrsebg/efsﬁj?ra g B a&-tyied serpdpddermnitor bes tepmararily Pdelged, ofhe

OPer gl g Ofod Nt AL &1l AU RS eR0adeRRl SYSLEBenRRg!

noti cea e ur|ng t he performance of yo-yo tricks. he yo-yo is

sl ee@mag@ing ke sidirging e rtdtdreof tthe tvettyer.' §fe|d¢l1rll®@p avmtlrllcﬂfor mal |y be

cent t wi . oreferahl paced
from l’ﬁég tg%gﬁaég}gmn ?BE) g%’%b%tgﬁ rgﬁ%rrrle?btfgﬁgle Xlt tyB| gftpec?‘%t %rgﬁgfe is no
i npetndngr, tte Wo-wo tvollrletllmﬁidl@tteﬁef rsduTe Handhsi neert' sebands no

cont dfe f A WO
200/ 0991 90 PO AP0 B e e BT oot o GRstry 80 o ¢ 1'cks,

t he ymayctku&ntue/ r&nrﬂq)tﬂrataedil:tlhﬁﬂu@n peoveipento fofthieh&orgiohds. Until the
very epg, t r e [€ Jet er contact
a spinni n(({:g]E porti O‘#}He?);ﬁzo-ﬁzd”%g_s‘d(;ﬂi % li)th?h od;)glfshﬁrj&?i%g rg)gutgeglﬂ

i nadvsexctenn¢rgbeneta1rttet;‘remefastlomcsurtfatdee ae»dt drite doat liguredrest ofet urn at

t he f 1t r e invention does not prevent inadvertent

t et hzﬁr}gecgsh?ar\&aé %’ﬁl a Si dle&r#el{% it aneliorates the problem In the

i nvention, Atsm?-ﬁatt:'ts \at sy kﬁﬁ’pstlSt étdr@rlrerttﬁfgmta%ttémmr@al dRdwieen sone
nove ehERS bs. t.et 1S, | ition and
a usggp% r?gé\)é ‘q@@causeeslrgt he Tthg]hle%rrt({kgr ctglﬁt]g{:ltdtglngrforacﬂﬁeg;gec o?i%?he ribs,

t he rmlpmlmwmh@rmmmumﬁlw faisey the tddd)en davoi@ away
from thgu LI 0eTendd il SOANGSe 201 AN6] HAGANAC! hldvdiol use an

i mrediate return 0-yo e suc anci ng cont act w1l cause
sone wldai aggab mzne pyzoecyb,tdet hee wd:eﬁ‘ist }ahuflltth,e trd muse ridvee tatderf rtom t he

tether_w 1l oz n ion of t 0 ct Je noted
that  By587 ot TERES Rt S otk M R e R e a8 ent
cont acseni tanpooduales ntitd yesw wesirurm tothi & her tretthdrarahd the ribs than
woul d be caused if the ribs were not novable. Wen the user is ready to
have a yo-yo in accordance with the invention return to his or her hand,
the user causes the tether to go slactk in the sane manner that is used with
prior art yo-yos. Once the tether is slack, it will tend to nove toward one
or both of the yo- yo' s 5| de rrenbers Sl nce the sI ack tet her cannot exert

o o o " .




. Si.nce the tether will only tend to | ockably snag one of the yo-yo's novable
ri bs when the tether has been purposefully slackened by the user, it is
- possible for the ribs to protrude further into the strlng than is

usual IWORHYARPH prior art yo-yos having fixed ribs.P¢FHY 498’/ W5 i bs
protrude further into the string gap nmekes it easier for a user to cause
the yo-yo to 6 WO 200. 1/ 022190 PCT/ US2003/02790s return and al so provi des
the yo-yooh theRef as8 051 5E8PLNSK LhiB1vdAeid nﬁ’k?é“cﬂ@é‘l@ﬁ'ﬁ;?é@ﬁoﬁné{ﬁcéfo to
performin an extrenely responsive manner while at the same tinme mnimzing
the afivEes¥oafiactie thearwoeld ¢8| Fodv ¥aYoatlver teer 20ftBRee between the
t et NepraRteRne Qée&h@oyé)n¥9gé §59§ H@ﬂi‘?@fs 16 1His 8BARGH. a yo-yo in
accordance wth the rnvention wll be able to sleep | onger and be snoot her
on tﬁ@C§¥¥$m@etﬁgh @rt@FhQItt9oW9@§ oehneeehi wifehe BRIFi$y @St he yo-yo to
[ et UpBAN: & OFHBNEn v L 1EaY O ¥ PaSndephONo G AMENADL R L NGuE L Bg LOePERLT Ude
furt into r|ng gap and thereby nake It easlier t0 cause the yo-yo
to réharmomh®leapdob®dthg Wﬁéry§h§§ AFEHra WuerReer reBpoheENerme. Bri ef
Desc bHEhQE'soé P@?ﬂ‘h{‘ﬂ EbEEESa Estﬁ‘eC%QSi 5SECAl Qé‘éﬂlei“m!‘ii)f a first
enbo I ment a yo-yo n accordance Wt e invention. Figure 2 is an
el evaormali/i/emsor onk Llentiebefackengiguifacenbfweae otcuhe spdeheenbers of
t he S g ke th a n figure 1.
Fi gt BTl R o ERE e o o e Ty PG R gira’a i5°a
per spectkveini eheofoone’ efteheetlengbgemenhgetruﬂtuseenpheyyd ¥a’she yo-yo
sho L i i i Sszseqt I f a
port Por oph@iEe, i1t dHbgade Spd Eha°90SGR LPTT! eplRLRaL L) BEEND 2 e
t he tetiseblhas aned to the S|de and is causing the engagenent ribs to nove
outwardly. Figure 6 is a cross-sectional, detailed view of a portion of the
yo-yo shown in figure 1, show ng the yo-yo at a tine when the tether is in
a sl ackened condition. Filywadsure ®fcrlggerddon onal view of a second
enbodi nen f i m_aggor, Vi o] e 8is an
elevatlon&egeﬁﬁo¥8t%8n 3 héﬁ ﬂ ?%gegt&g & oﬁgE%thﬁgkgﬁée menber s of
t he yethershngagemehtgateu@tut&keﬂ Enphoyhe pbaﬁechabéhbd 8n8 in figure 7.

control tether engagement. The yo-yo features at least one side

member that employs an active starburst tether engagement
system. The system features a starburst-shaped array of
movable engagement ribs that are flexibly secured to the
associated side member. This is unlike prior art yo-yos that
employ a fixed set of raised ribs located in a starburst-shaped
array. It should be noted that the term “starburst-shaped” is
herein defined as a plurality of ray-like members that are
spaced about, and extend away from, a center point.

Most of the time, the movable engagement ribs protrude
outwardly from a substantially planar, tether-facing surface of
the associated side member. The ribs are located proximate,
and preferably adjacent to, the yo-yo’s axle structure. In the
preferred embodiment, each of the ribs has a triangular shape,
with linear edges.

In some situations, the movable engagement ribs are moved
by the tether in a direction that is substantially parallel to
the yo-yo’s axis of rotation and is also substantially
perpendicular to the side member’s tether-facing surface. This

is enabled through the use of flexible finger members that are



. W.O 200.1/022190 PCT/ US2003/ U27905 Model s) for Carrying Qut the Invention
Referring now to the drawings in greater detail, wherein . |like characters
-refer to like parts throughout the several flgures there is shown by the
numer aYO 2004/ Hg %o in accordance with a first embodi mRFHUBOYRAyention.
The yo-yo 1 |ncludes first and second disk-shaped side nenbers 2 that are
connected together via an axle structure 4. A string-type tether 6 includes
a | ogpcpoeti @@, Bathaprenerabl.gScaterpi®lis port i tie ofibde aBhehstructure. The
tether's dlst end %not shown) mnlL@nornall be tied to create a |loop. to

enabfféekéhp 8r 9g§Ec ?@Pﬁﬁthﬁé BRec PR biedr SRR et 2 Bt s el renber 2

i ncl ydeso@ncapsyl 86ctiBhpOr theBeldhhhaktésidtiagheth t@omangaenehrcl es, a
hub portion 14. Mst of the side nenber's weight is concentrated in the rim

por t WoRDt BRenBREBYIBLoVFAE tReMpkeybhf fhNFaT JREBPRr Hal FHERS afCRpi n

char gghgbirShifiBer THed6gRERY aBbuhRechUBl PRI b DDty NCIMdEBe BpiBF irbOR e 16
t hrough which a gortlon of the axle structure extends, In the preferred

embo@iReAineBichthpdé IRERbeRerberidarefmade| §f 02 nat @F 12k shitdsS B5C wood,

p|ashh@e?&aTEtQEheélhﬁ%@%&bﬁ%lMaytQ?tékﬁgtﬂggﬁﬁrﬁeC@ﬂpb@y@@dGWPEha
non- rlgld material, or a combination of rigid and non- rlgld material s. The

ax| engtegdpdr 6h2ire RAiRgsEABEads 6PMbiRe5IPRaviFhchideslanikilittyin 20, a

nut 22q+twa aees%@a %ﬂr@ﬁ@hﬁtﬁ%l%hQEérbﬁgtHQ'Eléﬁerghﬁoaﬁkéf@£9b1§
preferably in the formof "a - hex head bolt in head 30

non- EBEREgbltPesEdnoed WenhielsathReragonal Fpréngpedn@ohpl exbrbhEy cavity 32

fOr”%@nb@dhgﬁbmébbéﬂdgkgtﬂ%me%&t handnsi 88 BEMSEe4- tiBe EhGRLeHand side
nenb 2 preferab ¥ al so i ncludes a hexagonal | y-shaped cavity 32 into which
£

i § sm@&ﬁylnaﬁaen@ﬁ statapry shepgepfelhehE1RERAGBAEPEYSSAAPEE nut 22. The

nut %%fb%tpEﬁEeygbbﬁ % b@g%@ghahggt is threadedly engaged to a threaded
portion of hereby secure the two side nenbers 2 together. If

one de5|ré§ ﬁofé¢§§s§@ﬁ@ﬁémﬁﬁé P3- fbe tREenpiionr? edh BE ansédewed fromthe
pin %@mﬁ%r"%t§ﬁsgﬁbqg %'%B%& %Emb@?syngOa%tébﬂ@?”?gbﬁrEoﬁm&ﬁ'at'Ve to the

other. It shou be noted that other conventiona es of connectors, such
as asupwert rinet., dheargdng WO E@@fBK@QQYQ@ePeﬁﬁesiyleSﬁuingOQ god

thr egged gforhngge%&d%he%s%%é_m@ k308! AgRoat  Neoabauadeseribed nut and

bolt. The bal aring unit IS prefera convent i ona esi gn and
conprEngggementngdosr &0e P3Gt raxdeodnée theesnelagdgapplﬁhalﬁ@?eof bal

bear i3 %2 sl eeghed-then %W%%%ceTQﬁcﬁﬁh%spbn 20rRA$EES, EHH byt he Ce”ter

170 ok
of the bal bearln unit en the yo-yo Is in n asse con |t|on
shoula@etxéwr@ﬁedhtrnght é Ligdol Ithl@ea“llbﬁgpaﬁst c&hebélnepramembbysot her types

of rQE%E%PgESBQE%\ %%'%%!”Ql%ra@%%ékﬁsthgrtQ@hngDG”SGd Wi th when the

yo-yo enp d-axle t hat “does not enpl oy any rel atively novabl e
parts. In a second embodiment of the invention, all of a side

member’s flexible finger members and attached engagement ribs,
as well as the side member itself, are in the form of a unitary
" part. This requires the side member to be made of a material,
such as plastic, that will enable the flexible fingers to flex
and thereby spring-bias the engagement ribs toward the tether.
The operation of the active starburst tether engagement
system is most noticeable during the performance of yo-yo
tricks. When the yo-yo is sleeping at the end of the tether,
the tether’s end loop will normally be centered on the axle
structure and the tether will preferably be spaced from the
engagement ribs of both side members. At this point, there is
no impetus for the yo-yo to return to the user’s hand since
there is no contact between the tether and the ends of the

engagement ribs.



- Each spacer 24 includes a thru-hole through which the axle pin 20 passes.
When the yo-yo is assenbl ed, the spacers 24 are received within identical
.cavities 52 in their respective side nmenbers 2. The cavities 52 are

conpl &v@a0a03219h size and shape to the outer-faci ng PEITYREBO2HN05¢ he
spacers. Once in place, the spacer's inner-facing surface 54 contacts the
bearing's inner race 36, but does not contact the bearing's outer race 40.

I't shoul dpRei Rt e t Pat rbhranes f aEenddt the-wutiericlase tise spbsyantial ly
per pendi cul ar to the tether-faciqgﬁsurface qglof qagh sid& gegbg$ and does
not Ubhtake BRRHRFLBECEhEREPYER nB gt o _?r&? i ng“s %_t% ©race does
not gaplaghdthe ERACLEScR] &hEséldguatnbeks,cdte ifot ree haveptiheand can
t heref ore nove i ndependently of the side nenbers. To fa0|£|tate the return

of tketheryeoneach §iGEiﬁﬁhﬁ%rPPEtéﬁﬁw%fth@r%PEMPaC{?%E RErBoTE? tether
engaganBil S¥Stefsedh€oSYRLEPELBEhUIPSr@r@InIét iy Olowdyabbecksgagement
ribs 58 that protrude into the yo-yo' s string gap. The ribs a;e oglented in
a st &Kbenst tBaliptl &RRBYtabObNrhhatcehe epn@rof heN]i BEL FEnbBR1I4Rd Bt end
throygheceaBhegBalahy capeelbhes: Adavbrt Okt aeeqee At oneade Ehes S
tether-FaC|ng surface. Arib is herein defined as any structure that is.
capablideofienhaygi by ampdiprrohesf thReprebheR: Figure 2 provides a view of
the tthe?hfeﬁbn%néghEﬁgﬁ OEhEhSCEEQQtébgfgufé © BBARET cRgQfehBALYO- YO
shown in figure T. e tefher-facing surface of the other “side nenber is

i dentsiys@lem9 al 1v@s26041622£900PETLWE2003L b2 70052 gemenht Yshown. WASNcan be
seen il {REREL0YLes neaChat D3R4l S Bhehanall YsspmeubabeLiraRgyl ar i n shape
and prefera Fy el Udés Ta I hear eége to facilitate engageimrent with the
t et hemusSisntbet hethper tar eonéecsr enconpl eatat afytha 5iPE,afi®shape to the
r'bsre%%ﬁ%ag%esﬁggﬂttg&%@%ﬂ QrohntﬁQaP§P(§Ldgaﬁgé§'gﬁe”?!%ﬁ%??tef the ribs
is prevented by ving the dinensions of the apertures only mnimally

gr eamevet hanavt foow dhet fethels. EackhisbmpsnetcuredledClAAdCPBEASTt he end
of . 318! angated Ll ngeh Rahek Sdocls LENGRE UBUDELS Ahe1Rrelenaly made
of a material That provides sone i nherent exibifirty, such as plastic or
met alglafltengl oopibedt stdge caliseashnei agewinenbér the pgeetverabhg al so
parti_al.l.y . .responsi bl e for t fi K er, Lhi | Lty. .each rib 58
IS iﬁ%@%%gg ?%rgéﬁhrﬁ S ggéggwgtggggpg?gﬁrgh§0£kﬁﬁ%2e&gﬁgem¥gggé?% area 66
of t hde draking préfienalbify thencactache dpeshanddsbgpagted. thatt Biys manner,
the rj [ i ted i ext an hehy n t kRt@nkhe
yo-yéugigﬁﬁﬂﬁghgaﬁ.%$hfg %%ﬁ?a?%%¥;fE§gngggtEEEP%gkiEFg %#%35% Eeﬁ%er 64 to
becommrgiacghiiy If peoethden rachi destsi veaavay besh the tether, andeltdsy

appl ¥l4g, 4 fLeiI0a% Y (NG INae dRMehs FLll fof REQULARS a side view of
the yo-yo shown in figure £°9 At he figure, one can see that all of the

fl exi bl e fillegertheentsens i64 recvhd osihdgementyer var énapcaoneance #i&dmon
SUppqﬁ# rfﬂy%ﬂ@}oﬂwié%%%TF%x§%ﬂg b@'%bguggnﬁy the SWRROLL LT thacl udes an
out er (ﬁange portion hat I's received W thin a conplementary groove 74

i n t Heetdiede tremloerslaak mpdihtel Gank? maTihies &hgagése s edewiddn Pligifge porti on
12 . a roove 74 fir SeGur, rt.ci t0 i.d nber. The
engagaient sl s gl AR 15 SRR, | M L8 T R0 e

pr ef ereEnd iomet ko foortth of £ dtheniviceryip sl @didiel aembeger Sance7 heFisg@ck 4

pr ovi &+ Rt %Cté.ﬁleerﬁ’ia‘?g Q3 18 ifdot %lr.%sfsilﬁ eronu'tl.'h]te fvafiecan be seen
in the figure, the unit’'s suppott ring 70 includes a plurality of gaps 80.
Thes eergzguenfendi |xifet,e tthee widist vl Irle mpialmofieo mwagr fir@%rttheoﬁqtéleé, a yo-yo's
side ﬁ&%ef%iﬁrla@ﬂébg ﬁl&lﬂmexa%l&“ca fsel®ne yo-yo to return to

the user’s hand.

Since the tether will only tend to lockably snag one of
the yo-yo’s movable ribs when the tether has been purposefully
slackened by the user, it is possible for the ribs to protrude
further into the string gap than is usually found in prior art
yo-yos having fixed ribs. Having the ribs protrude further into

the string gap makes it easier for a user to cause the yo-yo to

6



. WO 200: 1/ 022190 PCT/ US2003I1 027905 di mensi onal flexibility in the support
ring. The operation of the active starburst tether engagenent systemwl |

- now be described. In figure 1, the yo-yo is shown at the end of the tether,
with tveoemulzao@mt a central |ocation where it is spacadocmabd of the
ribs 58. If the yo-yo is sleeping, the yo-yo will continue to spin wthout
any inpetus to return to the user's hand. Figure 5 shows a portion of the
yo-yQ during_the.perfornmance a _yo-yo trjck erein_the user has caused

! he” Btz AeheuBS, st aire thequb iy bhoe HaRber 5o eaER R e her 1 s
pressi ng agai nsivenitd osi d@alamzen Soriybs tb8pardohas ipausedxsaietheniybs to nove
a sl irg\gt di stance to the .right. gne shoul d note that the venent has been
enabl"EFRRSIIGh “&“Heéxiwﬁg‘lé‘r Ath&Ngs SaREaL et PhRePigeRfetdceadvErge

dir ﬁc‘atﬂm&:mh s} gmu_tlhie flogtilar anThh&fdfviefrs_bnlty @_@nﬁ&c@n@@gle:@%nt tlhi%_t Wﬁen t he
tether and the ribs is causin ome friction with a _resultant slight

sl ovﬁrﬁﬁ@l‘r eRe pie et Mﬁ’ég’é?iss SIRSUPEPRRERt dBntRES PrESSHret o

si gnifd-gantily sdcdrdadiecy ritd tBe ahvewitAagnt ke 1ni Be b®1'egitve'slicdky esponse to
pressure exerted on trg)%rﬂegy contact wi,th the tether, the¥/ brush on, but do
not en pRd o &me D RS RETERE HPAGr PELPTWRE e YR YRE -same cont act
pr es iR dretitRetHheigtitey amahengefyot e Y@tyens ol RemwRwld] eawse the

tether to becone snagged by one or nore of the ribs, |eading to an
i mrediony® retdf B e %{w tther ke bFsép BrRanddeTd Ukderstat® oW t he

I nverdtiahg b idhd adle RV et iQRAlry 8oy @ausear ke yordR @ return, it
is inpaortant to understand how the tether is nmade. To create a conventi onal

yo- yoF §etRemhid q G idd R tdes oW, WAtes 8r SBi ¢ KeEd& esPoRsE diMei-s f ol ded

in half and the two hal ves/strands 82 and 84 of the string (note figure 6)

are tw sted together in a helical configuration. Wen the yo-yo is sleeping
at the end of the tether, the weight of the yo-yo puts a stress on the

tether, thereby causi ngride sé¢s@ndstionh remrdigdd |y twi sted together. To
get the yq-yo to return, a UuSér noves _his or her hand to cause a single

jerk/tug SHIHE thetifed W THSFGORANIIRY. ¢d @ [T GFdy TSR Ethe user' s

hand.o A% the- pe-iD danasidri@nd thhe kbl i nvdR+30aN 022190 PCT/ US20031027905
user's hand, the user's hand noves toward the yo-yo. This results in the

tether bedOfWE < dck AhSEFR LR VG 6F TofstEfex TRE 106t IS fa%eows t he

two siff aids d0 t3d Ghitdey MWt 0Tt Jegonedbwnhe ny Fiy@ire axl e structure.
strands nove outwardly toward one or both of the side

The untw stin )

nenbg?as]?enl'é@%b(ﬂ{ﬁ Hlane dalfoie izﬁgilé’urfég@.rel hfigure 6, the tether's
strands 8Zriait-84 arse sShowk carkacli Nt ko-gdgagemntin ifignua® af. both of
the yo-yo's side nenbers. It should bhe noted that when the tether is in a

sl ackened ToFHi® iOn,S th@ SR TN o7 1e Ot PRFAS Tt hAE Kd¢&hdwed outwardly
are exirgyeluhid£xny 1o and 4o thet ave tshewabiihi ey gi@epush on any of the

ribs to caEuse themto nove in the manner shown in figure 5. As a result,
this figurée a1 fcéﬁoesrﬁfswltfyﬁétéflléﬁgé@@g'eﬁff BetARddnt %Che t et her
and tdfe tHdsybdro Fnwem tie Fidireda ,NGhoMYE, toRre yo- okt of tike tether's
strands 82 or 84 get snagrgpe%ft)y one or npre of the rihs 58, This results in
the t'Et§ertiSeddtility FEck @GRt 5o s 5itdlsi A§Ssitde CRRIPIESs ) hend t her eby
W ndi grgyaajeddntt hei -t o i tilaretur e. As the tether wi nds about the
axl e struct.ure, t({]&ﬁ/o-yo returns to the user''s hand. The above-descri bed

S

engagenent? &% 13y FIR° SHRE ELEdeufS SRt it &t 3y &pddioRat  enpl oy
convedt i el yo-nan-JAviabl i engagenant gidiSngd ttheheuw-gyhethet edrchat the
flexihle finger uynit 76 jis %_referabl y renovabl e fromthe side nenber to

al | oW ti dce i TR EEE GREYEECNn this manner, a user can

replace a mQfurOUL iid b IM-tdect MM I0RA.ewAldre N Bd ARl et et can
mar kedl y chanﬂg t he performance characteristics of the yo-yo by renoving an

exi st?hd R YT aRFIIIBRGh G D ilteh VSR uni t 76 in which the finger
menber s hamandid ferentad |exdididny whar aat eHes tidh andHai i esur g have

di fferent shapes and/or contours and/or coefficient of friction. For
examﬂé,o%rﬂ Vil stdmitemieihal fde neag whoyrs ity f£i9Uicer’s woul d resul t
in a yDeap s fi5e [EShd orgbaidig aabpul, inadueys tent tether contact during
the performance of a yo-yo trick, but easier to make return to the user's
hand from a sl eeping condition. That same unit would al so make the yo-yo 12
WD 200-t/02219(1 PCT/ US2003/ 027905 good for perform ng looping tricks. If

i nstead, one enployed a unit 76 that had relatively flexible fingers, the
tendency for the yo-yo to inadvertently return would be reduced and

t herefore woul d make the yo-yo good For perform ng conplicated string
tricks. It should be noted that when a flexible finger unit 76 is enpl oyed
in both of the yo-yo's side nenbers, the flexible finger units can both be

N N L Y .




~having an active starburst tether engagenment systemin accordance with the
invention. Figure 7 provides a crosssectional view of the yo-yo 90. Unlike
-the yo-yo 1 shown in figure 1, the flexible finger nmenbers 92, and the
engagay@pmo40229% 94 | ocated at the ends of the fingerPGTdiN2e03427%Ff e a nol ded
or cut-out portion of each 3ide nenber 96. Figure 8 provides an el evation
vi ew of one of the side nenbers taken froma plane wherein one can view the

side menber’s tethRis {AC NG SHFALEPDuPS @M RResessy in the figure, there
i's an opening or gap rO00around €ach of thefinger menbers 92. The nmateri al

of the siRefepnbed BEVahe the SHRIPENG? imed¥e¢abehldetahberwhenders work in
ConblﬂﬂélBH%£QC€é£§m£éP§rftgg§ k@f§%§{ n§g¥|n er £{b§%34386 rgﬁecapable 2

novi ng In the sane nanner as t ers o previ ously
descfigeveenpbliénents Sheke bliethé ngarenehbera versyo benfiexdpllancel astic is

a pr?ﬁ@ﬁrgdfﬂyggréﬂgoﬁﬁﬁegebgfcgﬁégﬂ%?gn%pgn5|de menber. Wile not shown in

the tigures is wthin the scop e I nvention whereby a separate
spring meFber veavo bk beeludest birsie ¥od yoe apid edp$ bysbaped bsdde sai d fi nger

”E”bﬁéxa%%e?ag?glﬁégfaﬁ QQM@éQtéHetégéPﬁér ) %?ﬁi’i%i %%ﬁﬁﬁe&f& ynit, such

as ar or a device simlar to I nger unit
76, cBubtrbegserpeedethberhe bducbrdssde bbopreovtiome8ybhyl' s side nenbers

0 e SR ELEELER o oBRke oo Py b e 5086 RERTOEN S b3 BBoobRReT e st nce
the fiekiabl endi tyet ﬁb@berswaié n@rmalSEpaeatee@atw treat¢ he koo nenber, a
COSttaagh991QH¥e§§ gﬁg §60, QY én£h90p§ﬁ§; S£y¥$§§félgf$ggﬂ?°d'”ﬁnt

However, a conse i sa van age rs nger nenbers and
ri bs are Hethreptaceabber 2tlshbuddsbenn@nadlahaxlthOUSEO@f1&nth@t|ve

starburstLeph &rtS”QQQG”EH&EXf&Qm aﬁuﬁaﬂngclé‘Er?h” M8$E b¢ epl oyed with

ot her types of yo-Vy han the one shown or ex e system can -
f aci piidat embehés @ﬁgagénnatconcvoty@teﬁavnnghethem pypesonf tax! e

SUTUELUEESy BLo90aBce,8lyside JRORCES,olLnsloHLrl Alsoahe nted that uhi)e

i ght 'nova engagenent S axé's of t he yo-yos
shomnhaaagteaugtlos Ie@hercanhberoﬁfthevhbbeporbsonaynbku@apl@yed

Fur L RREIDRG k! kDK Ouk O S0OUD, EUBL O e MPUBDLE) ENGRORIRALL 1T BS 10 both

e scope e rnvention eonoy novabl e
engagﬁﬁendSnlbs theoprgfencedi eémbodivbent wheaehysitie mehnker sisemadeber may

i ncl udef e t S,..0 e MeNL T t al. The preferred
enbo ?nen%isg? @g@gggggn ?%ﬁ FS% ggédggggggﬁ ﬁﬁv%gg%gn di scussed for the
pur pddsevhatémelyar thengidbenephdes shbhbeheadevef aspentsigidthe

i nvept t hough o] t f he i nven n have been shown
and %égggf QE Q%ag cgﬁgagéé?gn f?% ?o%ggané b%%gtﬂ %ﬁ%a¥ay be made by
one haV|n@herdxharytskcthren4the antamsembmageecéspartbytﬂ&part|ng fromthe

oL shetafeRCaneatlot BEy' PHE) BOCoRoRgr BateL 0 U8 L] 2100y o

expl betedngnuahy 86t uaThenawherpin tetpradbkebloyinhstHesford. ofida
hex head bolt in which the head 30 is non-rotatably secured.
within a hexagonally-shaped complementary cavity 32 formed in
the hub 14 of the left-hand side member 2. The right-hand side
member 2 preferably also includes a hexagonally-shaped cavity
32 into which is snugly, and non-rotatably, received the
hexagonally-shaped nut 22. The nut 22 is preferably a locknut
that is threadedly engaged to a threaded portion of the pin 20
to thereby secure the two side members 2 together. If one
desires to disassemble the yo-yo, the nut 22 can be unscrewed
from the pin 20 by rotation of either of the yo-yo's side
members 2 relative to the other. It should be noted that other

conventional types of connectors, such as a dowel, rivet, or a



WO 2004/ 022190 PCT/ US2003/027905 Cains 1. A yo-yo conprising: first and
second side nenbers secured together in a spaced-apart relation by an axle
- structure; a tether secured to a portion of said axle structure; wherein
each oM™Q20Y'R1Y: nembers has a tether-facing surfaceQTUSii3en795 | east a
portion of said surface faces toward the opposite one of said side nenbers;
and a plurality of novabl e engagenent ribs novably secured to said first

si de nRer MIRIEIAT SR ks, PRty whe ainvandiy slewaid t$ai dplbether from

said first side nmenber's tether-facing surface, and wherein when said
t et h&leS & ibagh naHd ag¢hadits said ribs, said ribs will move in a direction

away frommal ¢hahiet Miarikhg HEYZYADO r@f%ir@bwv*&%&l%ie@ltel%@lm\ﬁab' e

engagenment rib forns an end portion of an assocCiated flexible tinger nmenber
and WM a@d|qpmmnitse ofais dird gl odas S i ngerUkerberseardd edshécted to

S e L e R A R R SN e
conndditted & ¢ af safmidr cighpdite mmmi@r fatthies beddubed tigos aind tf iwhemn si de
5 TR 4 o A i A e e e e o e o
t hat the reddi vehndinchivn it conpleererdmEaceahiyl arthgrodwpesn ofai d first side
TRt SR S e S U B Mt i, e,
firstwhanleheemeryo 2nplvy sy @ yibl xofd-@xdiemt3rawh losisn niotte esgpdpgr tanvyenber  an
its %%latively movable parts.

Each spacer 24 includes a thru-hole through which the axle
pin 20 passes. When the yo-yo is assembled, the spacers 24 are
received within identical cavities 52 in their respective side
members 2. The cavities 52 are complementary in size and shape
to the outer-facing surfaces of the spacers. Once in place,
the spacer’s inner-facing surface 54 contacts the bearing’s
inner race 36, but does not contact the bearing’s outer race
40. It should be noted that the surface of the outer race is
substantially perpendicular to the tether-facing surface 56 of
each side member and does not contact either of the side
members. Since the bearing’s outer race does not contact the
spacers or the side members, it is free to spin and can
therefore move independently of the side members.

To facilitate the return of the yo-yo, each side member is
shown having an active starburst tether engagement system. The
system includes a plurality of movable engagement ribs 58 that
protrude into the yo-yo’s string gap. The ribs are oriented in
a starburst-shaped array about the center of the side member
and extend through complementary apertures 60 in the associated
side member’s tether-facing surface. A rib is herein defined
as any structure that is capable of snagging a portion of the
tether.

Figure 2 provides a view of the tether-facing surface of
the right-hand side member 2 of the yo-yo shown in figure 1.

The tether-facing surface of the other side member is identical



- WO 200/ 022190 PCT/ US2003/ 027905 attached finger nenbers forma flexible
finger unit, and wherein said unit is renovably secured to said first side
. menber. 8. The yo-yo of Claim?7 wherein the finger nenbers of the flexible
fi ngeWQROH0RAH a first predeterm ned anount of fl SETHIRMEXP2ERE wher ei n
when said unit is renoved fromthe first side nenber, it can be replaced by
another flexible finger unit in which the finger nenbers have a second

predes erged ARUNA DA exd biddd i hate ifS flidd, ereerih frriamssaiics first
predeterm ned anmount of flexibility and will thereby cause a chaegg in how

easyprefeatl e qiswha tuserl ang Wete it SHARY ¢ BlaT 3o 9
condl tiﬂ{%arg:ebcisré'lﬁl%f'ﬁ/lgﬁeﬁciqfﬁﬂel MR Rk RO (H de dTeiEE{ have novabl e

engagenent T b o-yo of Calm2 wherein at |east one flexible
fi ngdinoentie dpermteni6G Fastorplnnentary I sipf apd yWhae daim 2

whergj n e fi Sl | | d fdied i nmb
hre o7 by Ry PR SR e Py SRR A i G her el n 1 he
nov atd eeeayagefreniie ri s eks apde véniedHoy ot ererilg Wigprnsiens ¢ the

tethgr-facin f ; | &S ngoder s Yo of Caimil2
mherglf‘% %%?]a@%%%ért%?g%q{é}%ﬂg% j"s§t/a It?éa y tri an%}tlj ar ?@netsyhe;pe&%h. The yo-yo
of O ai mRaaher#h ni s heecovad| €o engadgehents rilbe ¢ 0% substboRIar ey

) BONEE ARG, O TP YO CufRALE et dyy sast ogr o saic
200: 44022190 that provides some inherent flexibility, such as '
plastic or metal. The elongated shape of each finger member is
preferably also partially responsible for the finger member’s
flexibility.

When each rib 58 is inserted through its associated
aperture 60 in the side member, area 66 of the rib will
preferably contact the aperture’s apex 68. In this manner, the
rib 58 is limited in the extent to which it can protrude into
the yo-yo's string gap. This contact may cause the flexible
finger member 64 to become slightly flexed in a direction away
from the tether, thereby applying a pre-load on the finger
member.

Figure 3 provides a side view of the yo-yo shown in figure
1. In the figure, one can see that all of the flexible finger
members 64 of the side member are attached to a common support
ring 70. As can be seen in figure 1, the support ring includes
an outer flange portion 72 that is received within a
complementary groove 74 in the side member’s rim portion 12.
This engagement between flange portion 72 and groove 74 firmly
secures the support ring to the side member.

The engagement ribs 58, flexible finger members 64 and
support ring 70 are preferably in the form of a unitary
flexible finger unit 76. Figure 4 provides a perspective view
of the flexible finger unit 76. As can be seen in the figure,
the unit’s support ring 70 includes a plurality of gaps 80.
These gaps facilitate the unit’s removal from, or insertion

into, a yo-yo’s side member by enabling a slight amount of

10



PCT/ US20U3/ 027905 16. The yo-yo of Claim1l wherein said engagenent ribs are
" located in a starburst-shape array about a center axis of the first side

. menber. 17. A yo-yo conprising: first and second side nenbers secured

t oget hWiO J0p/RR2WPaced- apart rel ati on by an axl e strucPGCFES2083/08PHer secured
to a portion of said axle structure; wherein each of said side nenbers has
a tether-facing surface in which at |l east a portion of said surface faces

towardq %IHEJ.BHQ@SEE@XQBQl@f:ysiihdtﬁdeuﬁSBP@r§1m§md wherein at |east one of
sai d nbers has a pl ural |t¥ novabl e engg ement ribs located in its

tether fa&hﬁgOEarﬁﬁé@naﬁé thpabréive ebarhvrshgtebiartePARYCRRRR at | east a
portl & ??%ﬁ thh SE?YBthOTﬁrgléékg 11 bgnewWhgL@bnisakHowRvabl e

engag S are eX| secured to their associated side nenber in a
mannert WMerebﬁ eéchh@ftgah@rnlb@thsthﬂdépéh@én@tyanﬁ@ﬁBFéla%GCP§l@5pable of

bei ng, moved, i EF g ot i-on away fromysai-dptether derkpg golibsks

predeternlned engagenent between said tether and said ribs, and
mheraheenmmg,sah@ yo-yo wsldl eopitiguat tphepréndwothere pavhénpelusecond

predq&fggkggg Egp%h%fu%@ga%eg%gh.betmeen said tether and said ribs wll

cause Otoreturn to a user's hand. --18. The go yo of Claim17
wher ei n bdumuah Saisthosisd@ perhéos Pdathee YR BPuBBEiRy 6FCnovabl e engagenent

ribs %en ac% el a}oeé)ate[tg&%@ef @gaeggrlka%ﬁ% andrcapablaugkacentacting said

teth Ieast tether Is noved toward said. ribs,
and wieerheim toaing vie ttswaarrel ltheatrdghitrapaidn st ey ngpberude | AP6 tAELyo-yo's

U1 NG00 A9n AP COMIEhoING. <fies oAy ogC9nss e aRThgS secur ed
pace ar

together i'na relation by an axle structure; a tether secured
to a cpmt&ed)rsam‘d gdils & ecster mt&hl@htmﬁéﬁélaﬁcéa@ﬁ shes ziighdi-de Oenber s has

a tetsq% PHAG 1T.ar WO290. 1022190 PEThI SRADILA2 190G e hace i n whi ch at

| east ort| on
flex1ng of the associated finger members 64 in a direction away

from the tether. This first type of engagement between the
tether and the ribs is causing some friction with a resultant
slight slowing of the yo-yo, but there is insufficient contact
pressure to significantly slow the yo-yo. By allowing the ribs
to “give” in response to pressure exerted on them by contact
with the tether, they brush on, but do not snag, the tether.
This is unlike the prior art wherein the same contact pressure
between the tether and one of the yo-yo’s ribs would cause the
tether to become snagged by one or more of the ribs, leading to
an immediate return of the yo-yo to the usex’s hand.

To understand how the invention, and in fact most
conventional yo-yos, can be made to return, it is important to
understand how the tether is made. To create a conventional
yo-yo tether, a long flexible string, preferably made of
cotton, is folded in half and the two halves/strands 82 and 84
of the string (note figure 6) are twisted together in a helical
configuration. When the yo-yo is sleeping at the end of the
tether, the weight of the yo-yo puts a stress on the tether,
thereby causing the strands to remain tightly twisted together.

To get the yo-yo to return, a user moves his or her hand to
cause a single jerk/tug on the tether. In response, the yo-yo

will move toward the user’s hand. As the yo-yo moves toward the
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ribs 58. Since the ribs do not move, one or both of the
tether’s strands 82 or 84 get snagged by one or more of the
ribs 58. This results in the tether becoming locked onto the
spinning side member (s} and thereby winding about the yo-yo’s
axle structure. As the tether winds about the axle structure,
the yo-yo returns to the user’s hand. The above-described
engagement is basically the same as occurs with prior art yo-
yos that employ conventional, non-movable engagement ribs.

It should be noted that the flexible finger unit 76 is
preferably removable from the side member to allow a user to
replace it with a new unit 76. In this manner, a user can
replace a worn-out unit 76 with a new one. Alternatively, the
user can markedly change the performance characteristics of the
yo-yo by removing an existing unit 76 and replacing it with
another unit 76 in which the finger members have different
flexibility characteristics and/or the ribs have different
shapes and/or contours and/or coefficient of friction. For
example, employing a unit 76 that has relatively stiff fingers
would result in a yo-yo that is less forgiving about
inadvertent tether contact during the performance of a yo-yo
trick, but easier to make return to the user’s hand from a

sleeping condition. That same unit would also make the yo-yo
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h&f()fhé¥%fg%e would make the yo-yo good for performing complicated
string tricks. It should be noted that when a flexible finger
unit 76 is employed in both of the yo-yo’s side members, the
flexible finger units can both be identical or can be different
from each other, depending on how the user wishes to use the
yo=-yo.

Figures 7 and 8 show a second embodiment of a vo-yo 90
having an active starburst tether engagement system in
accordance with the invention. Figure 7 provides a cross-
sectional view of the yo-yo 90. Unlike the yo-yo 1 shown in
figure 1, the flexible finger members 92, and the engagement
ribs 94 located at the ends of the finger members, are a molded
or cut-out portion of each side member 96.

Figure 8 provides an elevation view of one of the side
members taken from a plane wherein one can view the side
member’s tether-facing surface 98. As can be seen in the
figure, there is an opening or gap 100 around each of the
finger members 92.

The material of the side member. 96 and the shape of the
flexible finger members work in combination to allow the finger
members 92, and ribs 94, to be capable of moving in the same

-— - manner as the ribs and finger members of the previously
described embodiment. Since the finger members must be
flexible, plastic is a preferred material for fabrication of
the side member.

While not shown in the figures, it is within the scope of
the invention whereby a separate spring member can be secured
to the yo-yo and employed to bias said finger members 92 and
ribs 94 toward the tether. For example, a spring unit, such as
a rubber disk or band or a device similar to the flexible
finger unit 76, could be secured to the outer side of one of
the yo-yo’s side members whereby it would act on the flexible

finger members 92 to bias them in a direction toward the
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from the side member, a cost saving may be realized over the
previously described embodiment. However, a consequent
disadvantage is that the flexible finger members and ribs are
not replaceable.

It should be noted that the use of an active starburst
tether engagement system, as taught herein, can be employed
with other types of yo-yos than the one shown. For example,
the system can facilitate tether engagement in yo-yos having
other types of axle structures, or shapes of side members. It
should also be noted that while eight movable engagement ribs
are shown in each side member of the yo-yos shown, a greater or
lesser number of movable ribs may be employed. Furthermore,
while the yo-yos shown employ movable engagement ribs in both
side members, it is within the scope of the invention to employ
movable engagement ribs in only one side member whereby the
other side member may include fixed engagement ribs, or no
engagement ribs at al.

The preferred embodiments of the invention disclosed
herein have been discussed for the purpose of familiarizing the
reader with the novel aspects of the invention. Although
preferred embodiments of the invention have been shown and
described, many changes, modifications and substitutions may be
made by one having ordinary skill in the art without
necessarily departing from the spirit and scope of the
invention as described in the following claims.

Industrial Applicability

The present invention is capable of being exploited in any

situation where a returnable toy is desired.
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spaced-apart relation by an axle structure:

a tether secured to a portion of said axle structure;

wherein each of said side members has a tether-facing
surface in which at least a portion of said surface faces
toward the opposite one of said side members; and

a plurality of movable engagement ribs movably secured to
said first side member wherein said ribs protrude outwardly
toward said tether from said first side member’s tether-facing
surface, and wherein when said tether is taut and contacts said

ribs, said ribs will move in a direction away from said tether.

2. The yo-yo of Claim 1 wherein each movable engagement rib
forms an end portion of an associated flexible finger member
and wherein a plurality of said flexible finger members are

connected to said first side member.

3. The yo-yo of Claim 2 wherein all of said flexible finger
members associated with said first side member are connected to
a common support member that is secured to said first side

member.

4. The yo-yo of Claim 3 wherein the support member is ring-
shaped.

5. The yo-yo of Claim 3 wherein the support member has a flange
portion that is received within a complementary annular groove
in said first side member to thereby secure said support member

to said first side member.

6. The yo-yo of Claim 5 wherein said groove is located in a

rim portion of the first side member.

7. The yo-yo of Claim 3 wherein the support member and its
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8. The yo-yo of Claim 7 wherein the finger members of the
flexible finger unit have a first predetermined amount of
flexibility and wherein when said unit is removed from the
first side member, it can be replaced by another flexible
finger unit in which the finger members have a second
predetermined amount of flexibility that is different from said
first predetermined amount of flexibility and will thereby
cause a change in how easy it will be for a user to have the

yo~yo return from a sleeping condition.

9. The yo-yo of Claim 1 wherein both side members have movable

engagement ribs.

10. The yo~-yo of Claim 2 wherein at least one flexible finger

member is made of a plastic material.

11. The yo~yo of Claim 2 wherein the first side member and its
associated flexible finger members are formed as a single

unitary part.

--- 12, The yo-yo of Claim 1 wherein the movable engagement ribs
extend through complementary apertures in the tether-facing

surface of the first side member.

13. The yo-yo of Claim 12 wherein said apertures are
substantially triangular in shape.

14. The yo-yo of Claim 1 wherein the movable engagement ribs
have a substantially triangular shape.

15. The yo-yo of Claim 1 wherein at least one of said movable

engagement ribs is spring-biased toward the tether.
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first side member.

17. A yo-yo comprising:

first and second side members secured together in a
spaced~-apart relation by an axle structure;

a tether secured to a portion of said axle structure;

wherein each of said side members has a tether-facing
surface in which at least a portion of said surface faces
toward the opposite one of said side members; and

wherein at least one of said side members has a plurality
of movable engagement ribs located in its tether-facing surface
and capable of contacting said tether when at least a portion
of said tether is moved toward said ribs, wherein said movable
engagement ribs are flexibly secured to their associated side
member in a manner whereby each of said ribs is independently
movable and is capable of being moved in a direction away from
said tether during a first predetermined type of engagement
between said tether and said ribs, and wherein when said yo-yo
is sleeping at the end of the tether, a second predetermined
type of engagement between said tether and said ribs will cause

the yo-yo to return to a user’s hand.

"18. The yo-yo of Claim 17 wherein both of said side members
feature a plurality of movable engagement ribs located in their
tether-facing surfaces and capable of contacting said tether
when at least a portion of said tether is moved toward said.
ribs, and wherein said ribs are located wherein they protrude
into the vo-yo’s string gap.

19. A yo-yo comprising:

first and second side members secured together in a
spaced-apart relation by an axle structure;

a tether secured to a portion of said axle structure;

wherein each of said side members has a tether-facing
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engagement ribs located in its tether-facing surface and
capable of contacting said tether when at least a portion of
said tether is moved toward said ribs, wherein said ribs are
secured to a common support member that is secured to said
first side member, wherein a spring member is operatively
connected to at least one of said engagement ribs to thereby
enable said at least one of said engagement ribs to be capable
of being moved in a direction away from said tether during a
first predetermined type of engagement between said tether and
salid ribs, and wherein when said yo-yo is sleeping at the end
of the tether, a second predetermined type of engagement
between said tether and said at least one of said engagement
ribs will be capable of causing the yo-yo to return to a user’s
hand.

20. The yo-yo of Claim 19 wherein the spring member is in the
form of a flexible finger member.
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