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HAVI NG AN ACTI VE STARBUR GEMENT SYSTEM Technical Field The
invention is in the fiel ‘ l " i pul ated toys. More i1paatuacndogs|y, the
r-nventl‘ggzb&/ggnggpar atus inthe. orm.of a yo-yo that fU”FH/BEz%o'aP?]z@? 5

t Pe use

i nproved manner relative to the prior art. This is achieved roug

of an acti yg_gha t g y o] i n th of
the yo-yo' o5TReHRYIRE B! RRT10R0R0RRROR Y REERER ERERC RN Sl )
of novabl e engagenent ribs that face the tether and are | ocated proxi mate
the yo-yo's axle structure. Each of sai I.bs .is independently novabl e and
is located at the end of a flexitﬂsﬁéﬂhc—ﬁgehﬁigt enabl es the rib to nove in
a direction Bubsiandneddy parahlehetpidhe yo-yoes-axhspefatotiatbépsn, I n one
enbodi g&r?nt t he fleﬁi bie finger nmenbers,.and their assocjated engagenent
ribs, arer St et G tonhdn SUpPar1Crihy. 2F PRPRELHAY Bhbbd® mEREM oLt he
inventionyot{e fhexibhectingersn ase imbegrad mhhhet hee Bs606E at 8dt B de
nmenber vvh,erebg/ the side nmenber and flexible fingers are in the formof a
uni t ar yPPHrE . 2 Backgh othd ArdCRbRTeY o Boudr et 1% ¥ RR Phr#R of CEWBS di sk- shaped

si de nmegberisuthattafiee ¥ | ghglh yerOnnes) et 01 888Fe @t NEToRY sONBofRr ¥ of axle
structure. The axle structure may be an assenbly of nultiple parts, or
nerely BeeiWRTHR § ot tiDfMeMkwel bre aSYFVet gt bt h, Uahdohey D2 Hadesht net al
and/ or YOt QNG By PbASHEFabld EBGYgIRLSE Ny ¥I9s YOSat t FEc@X{ Be SLEUKLHI €
includes a center-1located bearing or other nmenmber that is secured to, and

r ot at ab?d oht © ahP €t oy el Bek Bt &S nEldeYO—MPiesS axk &e st Fiee tinee al Bachopfs an
anchor {01 40pg,engs o{n@edééﬁa@&ﬁiygﬁo&%b@ranmé 15caceq | shed.y Having
the tether's end-located loop encircle a portion of the axle structure. The
free emd biexhele efirger sthizuatngbli¢edthe rikeate moveopr Fhilsréobpons

nor mal | : t ser. s, fingers t her re-th 0-Yyo
to the %‘ékg% le%Pt epgp"?%/\%élzg%ﬁ/ 05 1%‘](;) §9°8 cak b y‘ggo%%y%%‘ﬁ%m%%s%%?g%

t et her ¢mbo@imeniaboute t hkexidb e st iuge urrecnpelr $ heayd- yloeis aeseasetediromt he
user's yO- i L o} i i ] S fromthe
user's ha %g%%]%‘?% hjgllt%{%’t n\éefré u%%m%%%%?%ﬁ?tﬁ%@éﬁe% ?J}(::% uggggmg%\a he tether
is full yeconduerdhodhreyo-gb tiay !sveeplomt the £hexoblehtingeherareaher eby
the yo-¥0: GoPL| nyes, 10, SPLOMEL RO LIG. LELRSL Tond pdh D, o0 Lhg ax! e
structure. ce the yo-yo 1S STeeping, There are  a nunber of “tricks that a
per son wanb@erdmod ni et hbidef spyeans ngryotyothd nfsomeoHif atleseatyi kst .t he
spinning yo-yo is tenmporarily placed upon a portion of the tether
internediate of the tether's two ends. At the conpletion of nbost yo-yo
tricks, the user will make a ramacitagdyred khxon the tether. This will result
in a brief tjghtening of the tether, which is then automatically followed
by a tenporabt/‘l%%l%l%kg%? nagr%flrt1 htéh?e]g%lér?.o%%’éot %S]fe%JlFl%?e%o%%d%I ack, the

t et her 'menthwss whdt Toeiseighel prcommecpadttonsach dhieet ebhpesohe frove and

t her eby J1:,:ont]§ct a_spinning q;;:Igrti 0 oftthe Y9: YO. C%ce contact. has JQccurred,
the tetPer®port? oh Can" beco es%ﬁg%e% HRC RIS FRY ngS pdP t # 3B LY et yo- yo
and thisulipleansets heot ehdesl ¥ coai hd aboufotheofixh edsteucdbure. The

wi ndi ng_ of th(ﬁ t et her gn the axle strfcture causes the éo-%(?/to return to
the usef ECHAAP T Hhet s dPRY /AT dB7LF uRT dl'C bt f P HanE e CRAr &LEéPT stics of a
yo-yo thbisenabl el msey hodoert f psayyo; yohtracks. sThecyeryoi nustdbe gapabl e
of sleeping for an extended period of tinme, it should return _on conmmand,
and it SHOUTE BeCSroor e ohi PheoT ctHATE THMARF nHRgt ol 5050 ES) ERp F111e, ¢ he
| onger theaty@yo® can He arpdegioesl £epe hdepbepre tinme the user will have to
conplete any particular yo-yo trick. It is well known that by m nim zing
friction in Tlﬁ% PHLG o® STLOMPERemt 30 brENE ot naXF Pz et Phety®- §09s05| Rep
time. létisn@tsgoknomnéhat mheaeveratbemp Bl Hged eyenhstighttyer ubs agai nst
a spinnin ortion of the yoyo, the created friction will also reduce the
yo-yo' st&f %b ?i%q_bo?%?e% ijl‘b‘?@oel?%l?‘é%%r?] BAT EbHranl, ERRe2¥tfuct ure and
design Zcructure.

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
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13 7anuary 2005 WO 2004/022190 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 snag a spinning portion of the yo-yo. The abi |13tynwafy 2dog t et her
t.-0 sna f yo-yo0's spinning side nenbers is often ugh
t he usgwggg%§P3?§ﬁ|ar adaptations in the tether-facing suF&Q@gQ%§9%§?QQSide
menber s nJ aptation_of this type.is the use of a
starburg?fgﬁgpe g%?gépégggggﬁg? ??%édst%%E?ﬁ%taégt%%% {owdyd the tet her
from eachlsadednénter tksetesbet sflasndg soef poceyoThellebbeinf aci ngpsdiface of
a side nenber is, herein defined as, the surface of th i de er that is
mor rmi | SEOF: Bt b SOBEe AT Al Ty Dok Bendr et ar (P Bty bl o SEhRTS o

rot at i oanandds hatohaties axperstoucofiréhe goye' sheetbeneatial Fullpges. Wile
the ribs facilitate tether engagenent, they als ke it is easy for a user
Lo' i nadyBreanet y CREULE YRemE Rt el Ct0 1 b DHCt RBSr PbstREr FRE"aEyoyo (1) ck.
Thi s camheesiytthe as-yoptannedueet usnspinthetyouyothe tbenhyser' s hand, or

| ess dranatiéally, i ncreased tether wear and reduced sleep tine. Concerning
a yo- yorSWABFIREYCRoTBR ¥0Bt ACEACEWEStether, this refers to a yo-yo's
ability to bentenpreayblyoplacedeopingm tHkeeparei annahbthectetherxw t hout
the tether inadvertently snagging a spinning portion of the yo-yo. If
during &8ReFiekPerRentethePehaf® “lshi HRFngPPORriPONYBTYPhe VB- §8MEt Ofhe

W ong nMeRESE, tEhexy - YReWsbinhiMBA{ 3t gbyiEetuhpPotori he Psgred bg@ﬂ and the
trick will be ruined. The tendency of the tether to inadvertently snag on a
spi nni nB°pbt e oA of PENECHBEY oI RECBRPALERA BY Ehe yBthersSstvPngn@ap, the
confi gusat { Q8 85m§§§@i§hd6f”ﬁB@€r§§—§§tP?icié?'BHeSHEEECQiﬁﬂdméﬁé a
configuration of the yo-yo's axle structure. A yo-yo's string gap is herein
definedraﬁ}@h%uaféarbe?ﬂeﬁheth@tb%ryo'Eh3$d@lhbnﬁ@$§ltTh@ pabgeefthe width
of the sighpgn9aR BEOXhEBLELOE a%%?g@éiﬁg%§é§1a&@@méﬁi&@?%%t?Sl%s&QSr has

to travel "to snag on either of the si ers. However, o W de a gap
may prekYudetempseary abarckening ehutket hetherherOnoeehbageehhepi ankng

portiongof -t he.yo- |t e a, A User n t yo-yo
return %o ﬁ%é %r hggtﬁﬁﬁdg %Q§S§3égg%u%$§g%08§eVéﬁzﬁgggogéigggﬁs o

PCT/ US2008/ 027808 Thnemovherndohbedepat fontaavokvedinninpeportion of
des'ganﬁéf853289908£ey85X9§c%Sh£$eo¥@8% Lat ek £Q€h¥9'%8r§iE§tQ§£ and the
conponents used to engage said tether. t°r's a cormon octurrence for a
tether becewarsnaggederntanepifhisgisodugohoth tbetie-physndathssraind put
The. tot Far Boh ack 8PS ot Ay b o3P eYBe BF “ehdey Sy bar hB bt K a1y
wear oubf| bhg befber snghhéi gahé weancogcarsaunesheheeybeyoehgagehenh
structure. y . O significant wear occurs in the yo-yo's tether
engagen%ﬁttg?rﬁ%gér%,H%ﬁ%'yo-yo's performance will degrade and the yo-yo

wi || eventualhyrbegoeethnesablecidl spéosorwantel okenbcoarTheicavetaon is
fo a6l 1T aroC kG BAETS! “t Bhbr TenBaoGHENt TOTRE DBeybor eal Uedoato) east
one si deusenberchpablenpfoyseapingt fue shaekuestietiepbetogngageimal system
Chat ar STPVGR1 B b BotRed B  the A8ock af BMLAd nEnBEr " TH &1Fs. unl i ke
prior atétjeryos that enploy a fixed set of raised ribs located in a
starburst-sh&ged arraé. It should Fe no%ed thﬁ% t he tern%gstarburst-shaped"
isdherfindde ﬂggraén %l&?gY?t? 0 :?%Ké%zﬁeg tﬁb Egg?ﬁaéh8r¥oéﬁgﬁ88nabout,
and exteadmagaytor 9hkep, CERE Emo POl Hime MOBE Otetheill NRavEnEconby@plete
engagenent ribs.grgtrude outwardly froma su?ié ntiallﬁ Elanar,

t et her - PB¥i RYTEUrTate BP YRethsStei atbd i HE 8¥" ¥HatrP¥s are | ocated
pro?inﬁhgniﬁgdép@efﬁi@bi&ﬁaﬂ%aﬁﬁ@ty@ﬁyohbecyﬁp&ﬁéﬁt§f|6n§LbHﬁtMégiﬁ£F¢the
preferred enmbodi ment, each of the ribs_has a triangular shape, wt i near
edges. FRSsBRBEYS| Fusit PBRst1Mfe hbvabl @lefgkpewBnt "AFbEREPEVRBVERSDY t he
tether tatpedi eeehi onighelyi susybsyanhsel hyspanabhgl pbotthg ¥@- YReSyadxi s of
rotation and is also substantially ger endi cular to the side nenberys

t et her-¥8ci hgesaFeaced Thistoopsvehhbpedot heBUgh the 4SeYsf SfFeRPBI e finger
nmenberst+that are 4

For a yo-yo to return on command, the structure and design
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WO 2004/ 022190 13 January 2005 PCT/ US2003/ 027905 secured to, and preferably
extensions of, the ribs. Each flexible finger nenber has an el ongated shape
with a relatively narrow cross-section. These charact eri st3iJesyary 2005

eonbi nat, j he material used to nake the finger ne Y ch
finger &r}e?%gwoggﬂ%gr ee/amount of flexibility. I'n the pr e?tg?fé’ézgd%géggngm,
mmy ol t SEnEvary Bondasl Beed <l FRekml BTt (Sho 6 BaRg s TROTEr o
conbi natpohrwethyagy ﬁﬂexkbibipyrthah p$ deri vedhehr osghshhg shape of the
exhi bl t “BOHEI e BBF S BEndrn G Fongnt o | £Pengara by ot SHCr FAEMERaRGos mmde
in the sabgrbak of shapegoefot hespingengneiber senbakd atf ectehhenyianyeds

per for ce. In first enmbodinment of the invention, all of. a side,nmenber's
P Fext bl B PHghr tRenbaPs ol BIaELaENaA PUIRTEONTDN SUppBFt PERGE FAELPEng | s
pref er abhyfrekeasabhydsecdeetiembeashankcpambhop efpllbgedsaaapatedosi de
menber.  To enabl e, t he_engagenent ribs to protrude into the string gap, the
o de. meBor SUREC hir LPETAG Bhr FatbarREF ades aPFRuPAF Yy ST tiRAfed

apertur esxehr etigh wheehekbhendi bswpaasthdheethagerrornbars thaeeby
spring-biag t he ribg toward the tether. |n a second enbodi nent of the

i nvent i BT SilsoFeE §td aﬁéﬁﬂe?“§f??8xigpé FFEB@F"ﬁ@ﬁB@EsséﬁéaﬁﬁtQéhéd
engagenentier hBibeasivehkrasnt Refshde AENBEE bhisehte afethB theaef pembel a
uni tary Bart“ This requires the side nmenber to be nade of _a material, such
as plastfet tRaPoRrPllEnablentRe FRERFBRELPLAYePSTPENFALER AR LPhEREBDY
spring- bbagot BesqngageneBtakiBs LAwakfatheatethgr pofhecaperathanyet the
active Starburst tether engagement systemis nost noticeable during the

per f or miACE éﬁtyéryéttﬁﬂékgimﬁﬁenwbﬁgeyéh?orﬂ§ssﬁéééﬂﬁ@aﬁﬁ tr&hend of the
tether, c.hBggbRERE! ' $n80dah 98PMUkE! jROE BBLLY e cent gred op the axle
structure and the tether will preferably be spaced fromthe engagenent ribs
of bot hiBpdEerenbEry. CANSEhtBepbEhhert her supsopothapstbs feringeaydoyo to
return 8 thecyserisiBandnskacsthepeahs o cantact batyesn the Lelher and
the ends of the a engagenent ribs. 5 WO 2004/ 022190 13 January™ 20

PCT/ US2003tb279688rDar hagdt herpéefer dupvetotandst jocyeasedcksthekewpgeryo
wil | beaﬂankgghgggdSgggpuggmgnvenent of the tether. Until the very end of
the trick, a user nust take care not to have the tether contact a spinning
portion of tRengerpaongl estotlie'poapolshygukd be emoséd vo ichaduerhemt|y
return .he d.to_the_extent,.t it _cann 1, at nd_of the
Tl ok, DRPo Ehe EnyEnti 08 B5as RBLLBF oy SRt ConaaUEFF ARt L cPhar BoREat w th
a side mépdér, pptrtamel pdr dhestehbepr ebkbput| hhehéeitheentnedyetrthenadti ve
ngagenshPIot g, “WiEa Ao BOASt ol in hot S0t Y Bondict Lo Bd=a ‘Har

i nadver tbat kytbeusesapheat ebhenihg pomtaoth ofietbe gorgooktt hker wbsngt he
resulta L.gh ressure the ri u he, ri npve, away from

t he tetﬁépéhkh %H?sgﬁa ﬁeW?T% é aﬁggﬁéeggnigiPkﬁﬁFP %g% %gﬁgesaﬁaﬁﬁnediate
return ehdt hbeyoryok Willebsuehiaegl ambengendrhagt ofi khecaeseezone sl ow ng
of the X%'ﬁ%é &het§bilkt¥ of the ribs to noye gma§ froamthe tether will

mi ni ni z&" £he braking SCtPoR"of tR&"CORPaBE "M should bé°ndfed>t hat by

al | owi ngfftbetedbbyt ohaoye-gway Eretmtthgapet bae, canyignadvevhent eanhact

il | d h | in both_the teth d the ribs th Id b
caused PEOENBORPRE Gor8eHat “hovabFes “MMBRct HECuGBr PSTFeHay*Fochave a yo-yo

i n accordange-wbt B tkeel BYentkamereturn to his or her hand, the user causes
the tether tg %o_slack kn.the same _npnnet tga%.isdused ﬁﬁth griﬁr art
yo-yos. Once’t K8 ¥8t ReP a8l 48R, *Ft "aF PL"t 8RGTENBVe tEEWAF G20REEF Hot h
of the yheygosyst destireabaesbebsnceThbBelalkgek tatherdeanndt texest rany
significant gressure OH t he an%bIe en agegent riBs, t he ribﬁ wi |l not nove
away fr 8Pt RECKEPREF SRE €K&y RIFPCSRAG t hESt EPREFCANG EablEE EReNGFS- V8 to
return teat/be usesnaghandeibhBeeothentekhae wehbe@sly tendvte,l eekably snag
one of the yo-yo's novable ribs when the tether has been purposefullg

sl acken8d9By 3t HEBPuRAY, PrEcit8dB08sPBFE FoPPERe tYi bS £8YSRotREdESFRRENEP i nt o
the strikRgagapat BaAinhsnyspakkyohodmdthB RELQK, akttyotWes reaviiRgthiaxed ribs.
Having the ribs*protrude further into O the string %ap makes it easier for
a user Péeéa8§§n9ﬁ6m§5§y6h?OYQ_yO return to his of her hand.

3



WD 2004/ 022190 13 January 2005 PCT/ US2003/ 027905 return and al so provides
the yo-yo with a faster response time. The invention enables a yo-yo to
performin an extrenely responsive manner whil e at the sargatuane2a95ni m zi ng

the advghSgosfohsfdes that would follow an inadvertent cont g(c_;/ulg%o\g@gggwe

tet her and one og%the yo-yo's side nenbers. In this manner

accordance n b 0. sl t her
on the Strlﬁ%ﬁ?hgﬂﬁ%¥l%?Hg?88r§%55n §Eg§%§?ﬁiﬁ§ ?ﬁe a%???%éggg ?ﬁggﬁggyo to
return @ﬁ gonyaadist heeyweyo' sadespgntbanyenabl e theherbsntiotbeot rude
further cLabgntiesshLlao.gap,andet et gy pREE | | peasier Lo, gaise the yo yvo
to return e provi |ng th 0-yO W ha qU|c response tinme. Brie

Descri ppconroénfeawbngs Eegbee t0|wearCDOSSesecttmmaL virBisof sadfier st

Clovat | BACU1 6% bHC BV bBERG: PRt A SHFf abolBP bR Gf THG'EHd8Refber s of

t he yo- ybespompo;naﬁdguoetﬂe WakenthaﬁnbtherplanenéabeleHeZtatharflgure 1.
Fi gure ¥ E wn in figure 1 Flgur? 4 1is a
perspec??ggaSFﬁmﬁonbﬂ8189 Pﬂ@t PBXPEI Fi ¥ge¥°uni s 8hPPEyE4LEn the yo-yo
shown inotimgllg #eaFi gutelbngshareressigacrionat, wé@tabb@drylﬁﬂlﬁﬁea
portion o£ t he ﬁg-éo shown in figure 1, showng the y go at a tinme when
the tet heFPRAseHBIEEMEBEt AErUFHBT andiPYe¥atsi A C?hélgﬁb yefBht "FRbs to nove
out war dbycuFkguhetBei §oay6r 6Sse8REL @Nghgeflehi kedu¥teve pf tRepPbLiygnsof the
yo-yo shown in figure_ 1, show ng the yo at a.tinme when the tether is in
a si ackBREHCEBADF |8ﬁllF?§EF@d? pad t%ﬁogg ¥actibhaPVenewr ot yalseenad
enbodi meptise@h1a.yo-yo in accordance with the invention. Figure 8 is an

el evation view of the tether-facing surface of one of the side nenbers of
the yo-yo shown in figure 7, taken fromthe plane |abeled 8-8 in figure 7.

0 7 WD 2004/022190 13 Janygry: 12005 PEFH BWS2Q03/4027905 Model s) for Carrying

Qut the Invention _ , ,
The invention is an improved yo-yo in which a unique

tether engagement structure is employed to facilitate and
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. 1t 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. 1In 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 t?e side member’s tether-facing surface. This

is enabled through the use of flexible finger members that are
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Referring now to the drawings in greater detail, wherein |like characters
refer to |i ke parts throughout the several figures, there is shown by the
nuneral 1 a yo-yo in accordance with a first enbodi nent dBJarveryi2eeenti on.

The yo-‘ygzgmj/gt%lgges first and second di sk-shaped side rrep‘tfnlzpﬁzeogj?,%&%o re

connected together via an axle structure 4. A string-type i NCl udes

a |l oop [t th I . tipn th xl e.styructure. The
t et her'sts)&llg(?&alg%'n %gé]f%%%%\%?lﬁn%?%n%ﬁg% yég’e ?tlt‘%drjte%gtr:%?%ha | oop to
enabl e flempdsbe yf seger enemnibe t chaneanfebongered shagersi titashr slatei vehper 2
i ncludes an annul asr_srémcfoﬂl op, 12 t atrlg%\(gttaflhed, torh an enm{cl es, a
hub por'tdon 147" Wst>o & si AT TP SRt HRTITS cORcerr iR ™ the rim
porti onviith ttes eyt ¢rovl des¢detyamybe witid favge abhenbat ancgi aad spdh
Chal‘aCtFJ‘IStICS. The ceorllter o; t he 1t_1ub pﬁtl n.i(ncl udfs ahthru- ore 16

t hr ough® W h BEHEFT i D oI - THEVERTRY SO F utt TF 6P bkt Bhds! ™ I Wt Her pr ef EF 7 ed
elnbodi e o d Ameht I ,Si‘fileenﬁilﬂﬂ@ér:rﬁermﬂﬁﬁso‘ig@. m&@n%doﬂa&efi@gii}suﬁhpafsm@@d,
plastic or netal. ternatively, the sjde nenpers can be e of a

Poner1 gt bl i AERGE B CORDF hacToh S CETgr tL Sl righ- PR o St eF T ehs. The

axl e sthdcd i £l Achsiod lessegbhage Of Padib sndHadn i Mt Wdesy an axlei pioy 20, a
nut 22, two spacers 24 and a ball bearing unit 26, The axle pinis
pr ef er a0IL i +° tFREF 67 Bhraudlext e ath ®0¢ t of nthvdi Ehnedes neadPaef¢gably

non-rotatably sesur ety thdibar hexagonal 4 y- shapeds conpl eseaky; cavity 32
formed in the hub 14 of the |left-hand side nenber 2. The right-hand side
nmenber PHFEITADIS RERJLFRCIBRE a hexdlyonhd | §e shaped et t§hagent o which

i s snughyae and m@-xﬁ&@@f@@iy@rr@@&% edr thge hexggopahdisspapsd, twt 22. The

nut 22 is preferably a |locknut that is threadedly engaged to a threaded

porti orrofethet st 20V e oS theFEdyMaReRre the two side nmenbers 2 together. |f
one desires 0 di SASSENALS IR0~ ¥P. thde; ML L2ocan, e Lpsgrewgd fromthe
pin 20 by rotation of either of the yo-yo's side mer‘r%ers 2 relative to the
ot her . memiaqyous df bex Hotedf imger on¢repess cany eat f aplatdt ypes ofmmomnect or s,

such as | .. rivet r ; 1
PCT/ US20 0 02 79bE T bd ThT &5 e‘g at V&%ﬁ&éﬁ%ﬁ; ﬁ%lyé%%g%‘is‘%ﬁé%(%@% ‘gc%o of the
abovedexrek heerhien aptl Yot tasThel ddd dede imemivairt 260 i snap bt etlabl vy

convent i j esj L se i nne uter _race 40 and
a plur a%ﬁ%%*é}ﬁgl fi]%é;a%s]g%gggg&?%cg?gg %ﬁ%rée%%%qmgeingﬁgh%x%leé%i n 20
passes ngmotghs thetlvent Bacofig t fer bad¢ beatndgs umi plwhehit heofoslyaped in an
assenbl . i shou n t bal| bearing unit can be
repl aceaig%gc/&gf#erﬁ?lg/%&e ho%%%?af@%l%%%i%%%i nct udi #lbn?erjénms%x 7 or be

di spensgtemelbh sweingHel - yioe enjdb®ysowa fd xelde akeéehéhat does not enpl oy any
relatively I S ce 4 includes a thru-hple through which
the axl e pi r@%?p%%@%g Wgﬁggﬁ%g?o?éogﬁl% %@%ee%f%%’, ?%g %%a%esrlsdem are
recei vetempe i s fdentblal f tayet iresmd@r § nandiea tt s elspe cényaganaet netiber s 2.
The cavities, p2 are conplenmentary in_size and shape tpo the puter-facing
surfaces” o"fe]tﬁeagptg%%rSrs’rrd%)ﬁ‘:%m}?%yplr%%%%lzt h%r%pja%e S f?ﬁ'l r2 a%i‘ﬁrélg?1¥¥ace
54 conteetts. t HEhbearéaqgl ses nnies ¢ bde BEmbbduttdoes made coft achatdeidbeari ng' s
outer race 40. 11 _shoul d be not that. the surfac f the outer race is
subst antiat 15° p%#?)%?d‘?tuif%?tt%lfﬂee?%%%r&%&%%x&f? a}cjen%%r%ft%a e%i de
menber andl doescwt sgohi@ebi & tties ofigihemsntder negbesBar®i tige tdehdeari ng' s
outer race es not contact_.the spacers or the side nenbers, it is free to
spin and can' TherRTo7 e wdvRE i PEROERE | §EBFPERRT st R Tentes3IcHent
facilitaferdmel s ahokh 06t 1 bealyDe yOur £aghtisé dee ABEObBRINES Shoyps-havi ng an
active starburst tether engagepent. system The systemjincludes a plurality
of rmovabl & Ehyd Gﬁ%n{l“?i%%" hatt PrREPUCRE | HED ?rﬁ‘g ?/%)-%est%W?gg gap.
The r1i bshérte tidens eshd nl ot bursé rshapedoar @yt ébadit o hensenges of the
si de nenber and ext(g:n%it hl‘OLﬂgh co Ierren%arg apertures 60 in the associated
si de mENDBIC Rt HET - FRG | Mgty fatel Aeteriklnerei tPaetd netCast iy

struct Wegdfehents €apabbe 196t 5NA0G: NGerdoPPEL | OB OfhidepdehbherehErguie 2
provides a view of the tether-facing surface of the right-hand side nenber
2 of tH& yIIRREEHOWME i 1RF i Yo e 180 at aher® et Pt D¢ aeF P SuPdaeeSHRCE he ot her
si de mewere | Ss i GOt EBhcO between the tether and the ends of the

engagement ribs.



13 January 2005 WO 2004/ 022190 PCT/ US2003/ 027905 to that shown. As can be
seen in the figure, each rib 58 is preferably sonmewhat triangular in shape
and preferably includes a linear edge 62 to facilitate engagemen2008ith the
t-et her.w§i29&ﬁoy}]goapertur es 60 are conplenentary in size ggpu?;@o?; %gog he
a Nt2of the ti

ribs, they are so triangular in shape. Side-to-side nove ribs

IS prevente . havij | LO he aper on Lpipally
greater thaﬁDQ%Hgg %?gtégfﬁg%@$ﬂégcﬁfrﬁ%sﬁsﬁgeggrEgiﬁg?’a%%epggnggthe end
of , an wlbhget etfimgbateegnberoedh Mdhechéngeof nehbetsthee. prehetabtenade

of a na%ﬁ i h Vj SO Lhheren lexibilit such, _as plastic or
net al . %yg%g%dgﬁegﬁgh%%gg%f gg%ﬁg i%é%% %%ﬁ%e?afg %?Efg?ag?yeaﬁg%
parti altgthespomsidte 4ospiheifgngertienbef’' shél exibolilyst\Wiea gaehori b 58

is inserted rough it ssoci ated aperture 60 in_the side e area 66
of the ti u%érbepr%¥%$§b€9 %%ﬁ?%%ft?ﬁ§£¥pﬁ?¥ﬁfﬁ'graB%xS%%Weaﬁgghﬁéenanner,
the ribebBents that ted ¢canthdie extent &0 whéclndtocabhprotiode WRiDet bBe
yo-yo's, strin ap. This contact may cause the f|lexible finger nenmber 64 to
bocome BTG TS T1eKEd Th B GTTREL BRTAGAYSRF oRFEREE { EORERCTL HEF Bb

appl yi ngi de piembond dh dhelfongess nenbeproblgdre 3 provides a side view of
the yo-yo shown in figure, 1. In the figure one can see that all of the
flexible fingerthenbefentions the FbeYferbefParet at thRREISPH24CRBRFDN
suppor tsyd g 7411 Ass CAOr beoheeRorBméhgub e dhel BEgSYBRORE FiPg. i Nghudes an
outer flange portion 72 that is received within a conplenentarg groove 74
inthe EW%ébﬁgﬁﬁér%% P pb? T 0fCn 9L L TRR sARAgAgeeht I baeWeERePFAKge portion
72 and @weve e fi&hyr SEEUESSLLBE SHOPOEtnbEBIEOhbBershde praber. The
engagenent ribs 58, flexible finger nmenbers 64 and supFort ring 70 are

pref er Bt §u1 PR hes At oprasenreary FhexrbpéstiAgereante7aibByuke 4

provi degode p&»aafeﬂwetwée%%e%he thexhbleyfinger gng}aZQ-nQScéiﬁl@a@@ seen
inthe figure, the unit's support ring 70 includes a p uraf[ y of gaps 80.
These dabsl iRl 1¢3ate ahelpediate eppVarnfebnihervongerti Bhilatsuch §o-yo's

si de Vo enabling & s1i 90t L [y, 4[,022190 January
2005 P?Fi/g_uﬁs;‘f’zoo%/ 027905 di rensi onsaf”??l‘gxig’f‘ ?‘f]rtg}gi%ﬁ}ggs%gpgéf H]f%g. The
oper at i n b¥t Y hef ache veils arpunavet avaer fepgageaehetiyst eml Wi hinhowzbe
descri b 4 Q4 eadi ot hee Y 0.J wn. at ngd. o ef,, With
the tether at alggnt$aiolocat?%% v %?%Q?f }g %%Q@é@ ??oﬁ?ggﬁ %ﬁggh%yribs
58. |f ahkowrgothe slleeptagnovheayayybromnl theohethee, t angpinadvehbant any

| PEt US, i L UG I 1 O LG, US S B0Gs FLAYY £n 5,SP0WENE POLRLENARL LRE YO-YO
during the performance of a yo-yo tric erein e uSer has causSed The

t et her tidosmovean ovwer d tihe caghed hahdtise deilpenbere2nofTheotvalbtetether is
pressi ng agaj i ' J nd has caused said ribs to nove
a slight di§¢£%%ég@% ?%%Prygﬂ?sé%ie£éﬁ%%?% %OY% Y%a%nt%%cﬁﬁggﬂ%%twhgg been
enabl edclidhrougintal ¢ exe nigrof t¢ hiei assochat edafi pgehe mesber sabdes ntiae

directi y. fr ether, This first type of.engagenent, between the
tether1%%8%%ﬁét$i £1%gg%%uégngh%o%%ﬁ?r?%t?%ﬁ g??ﬁ 5Srg %ﬁt%ﬁ%hs?fbﬂf

sl owi ngpof Ydhreyyd- yoOndbetthderethsri hsuffackenit conl Actepdessunevéo
significantly sl ow the vo-yp. By allowng_ the ribs to "give" jn response to
pressuﬁ%%g%§¥fgl(ﬁ¢t %%QB%PC%% att wth ?h%et%?ﬂé??sthg§n%?u§ﬂeoﬁfgﬁgt do
not snagsthdmre cather .eddrs asyuslgkefibenprpoesantewber eha mhbealsase cont act
pressure between the tether and one of the yo-yo' s ribs woul d cause the
Pether T TATBH: shibtech by bhe® orohbratbmyte’ Pres! Henathy tECbRs

i mredi aired rigiey nwdfl theayoely® tothde asercsubanthe Tpoupdet st astduhowbhe
inventign, and jn fact nost conventional yo-yos, can be made to return, it

i s i mportant®$o und@Stand how the tether is made. To create a conventional
yo-yo tethersircd ofige ft exthdt ews11i 6Qly preherabl yoorsel of segytone &5 fol ded
in half_and the two hal ves/strands 82 and 84 of the strigg égote figure 6)
are twiSed 06t hdfCT P Het PR arieRdntigur athoh. NehehceRePyoRryec e §Y eepi ng
at the sngklodnddepy etheruséhe nei ghitpOfsibee yPoy Ot Pt 8iBs St 6 580 0ALEHE
tether,_thereby, causing the strands to renain tightl% tw sted {ogether. To
get tfmf%ﬁﬁ%&Ft%P?%tEﬁ SHHRGrIDVERA R £5 oF SHRt T hahduid tRAuRELAT sfhbl e

jerk/tugoppod head Bidiefixéd ESPONSLviAHErNO- YO plotBY8et PUBEHethentiser' s

hand. As the yo-yo npves toward the 11
the strfing gap makes it easier for a user to cause the yo-yo to

6



WD 2004/ 022190 13 7anuary 2005 PCT/ US2003/027905 user's hand, the user's
hand noves toward the yo-yo. This results in the tether becom ng sl ack
whereby the | ack of tension in the tether allows the tw Stieuwns2¢05

sl ightl i sl the area near the yo-yo's axle structur i,.Sting
strandsw?rlg\gég/gg%f\izgr dly toward one or both of the side nengé}/g??%#@ﬂ%?

conditi LS S in fj fiqu .1 h ether's strands,82 and 84
are shobnraime At Ao efhEals bR VOB 5h Bor RoBE T ReSHETTE L brae
menbers. |t Bheuidvéet hotednthaéswhenothie tet herfbsmi hnaasl agkenmdly
condi tign he. portions of the strands_that,k have npoved out dly are
extrene??s? %?%g?em%%%eﬁow%6 eh%%egﬁﬁesgﬂFlF%Wet8186@ﬁ26ﬂg2ﬁbeo¥dyﬁﬁsﬁibs

t o causeffbéetstohaovveouhdt hel bannen sheadmerbehtgubatbhctAbe8weesukhe this
figure shows a differen%, éecong tygg o& engagenent be%ﬁeen the tether and
the ribs 58T SFALePRe i BRSdBn¥P rovedeoREmEF Bot A of 'ERe™PBPREY " &

st randsy82yoriBdagebrsanggediby one onventeonfwihe pebabd8. tdhkserpsults in
the tether becom | ocked onto the spinning side nenber%% and t hereby

Wi ndi ng GBETE THS Vo- YEPSCART eo8t FiEt GFEL As -bAB PELREr “RFnde-4BBut t he
axl e steostareinghehyoayolieyusnsthe ybeyusen' seband. ohheoakane; degeri bed
engagenent is basically the sane as occurs with prior art yoyos that enpl oy
convent YOn4P, S ndns hevabfe eRgagenehe FFB§.tPtp§ﬁgHP€ebéuﬁB¥@6 tpie the
f1exibl gt fingegapnihd 76nésepyehgkably egpgpyabte Erooet Bgesideypepper to
allow a user to replace it wth a newunit 76. In this manner; a user can
repl aceraCWoR nldtit e URT PV ¥BLiWt kha Wewvensithl peflHAFKeE| yesPRESASEAMEAN

mar kedl y change the perfornmance characteristics of the yo-yo by renoving an
existing unit 76 and replacing it with another unit 76 in which the finger
menbers have different flexibility characteristics and/or the ribs have

di fferent shapes and/or @eni.Quihs RN GO&fH inzignthgaf friction. For
exanpl e, enploying a uni i fingers would result
in a yo-yo thhgurs less forgpybngeabbonalnadeer péne férher ewbatdawenduri ng

t he perfer e, of = Lck,, - byt Sk .npke return to the user's
hand fr%ﬁ1%ag e%%iﬁg %gﬁ%??%%%g %ﬁgﬁ gg%ekﬁg?%eﬁgﬁfd al so nake the yo-yo 12
13 January 200%ure INOL2084/622190iPCTVUSRO08/ ORZ906tendfhoinpesfiofaiAg

| ooping.tricks. -1f,0n o] upi.t h rel atively
flexibI%£féﬁ%e?§,{?%eg%ggg%%@§g¥g?8%hgﬁ§o§§og?05¥§gévg%tg%gP§gr2furn woul d
be reducakemantirohetieé opbameuldbehkd £he yo- yoggoedlfor perfornm ng

conpl i cat ed i ri cks. s d_be ted that,when.a flexible finger
unit 76 is eﬁ% %g%dgi%gb%tﬁié? ?ﬁg%yg?ygﬂg ggdéon%h digif fLGRre Tpl e
finger unitsFtanrdot hipeaidenspeative vaawbefdphéepénthef foaxeéath ot her,
dependi . 1 he ,shes. 10 use the yo-yo. Eigures.7 and 8 show a
second g%%%%?ﬂ%ﬁ%Eofeﬁﬁgéy§% 90 E%@iﬁa an 3% W@elgtg% HFEtlfether
engagenent sYsgensih ascardanse-wethidhelj ndentidad Figuref7appovides a
crosssectional view of the.yo-yo 90..Unljke.the yo-yo 1 shown in figure 1,
t he er%%bf%QfY%g%? i) %r%X9§¥ggﬁ% %heshﬂﬁéagnﬁﬁ? §P5¥0929|8c§%@8 at the
ends ofwhdére thageethenbess, maredatootdedsodecdhdous panking eheeach side
menber 96. Figure 8.provides _an e|evation view of one of the side nenbers

t aken f?%%?%?%?%ﬁerhﬁ%rﬁ?nmgﬁ% 24 W%F%&Nthe si de menber's tether-facing
surface 98. Asgead beiseencrosthecttgone],theteilsdaniepening porgapnl00
around each of the finger nmenmbers 92, The materjal of the side nenber 96
and theobrape BF Yhes FPERi bR o' f PRGS: L meRBePLiioF ko1 KoEBRoRhati bATEO al | ow
t he fingesn nebetstR2r andini 8SsP4ckénebecenpablienof noving in the same
manner as th@.ribs ﬁnd finger menbers of _the re¥iously descrj bed

enbodi nent . SFACESt het i AgefORdnbersiniet Baey| ki Bl eecprdseipofimgnt
preferret aayeryal ifoscéabsheati ontefthbeisidatmeaber. Wile not shown in
the figures, |t is within the scope of the invention whereby a separate
spring membefrahe bl %%cﬁ?eﬁl?BaFE%nyﬁiﬁﬂ ahdtBRPFBYRETT 626189 §HFH2FPNnger
menmber soP28800F | D5e 941 howasdbt he bet bre. yboyoexaspheinarsghikrag7uni t, such
as a rubber disk or band or a device simlar to the flexible finger unit
76, coutd<pe EEXBreletBlehe babetedi BeBotnohdIBFethe yo-yo's side menbers
whereby it would act on the flexible finger nenbers 92 to bias themin a
direction toward the 13 .



WO 2004/ 022190 13 January 2005 PCT/ US2003/ 027905 tether. Since the flexible
finger nmenbers are not a separate part fromthe side nenber, a cost saving
may be realized over the previously described enbodi nment .13Hewewe2gq05a

eonsequﬁggog'?ggﬁﬁntage is that the flexible finger nenbegév@@g?%%géwg%e

not replacea t should be noted that the use of an acti urs

t et her engagenent SYip legsfé qgggrheﬁgigutc Heb gggkg gd wi th other
types of yo-yos tha - - mcan facilitate
t et her engagkefatringyoeyosohakéndratvhegst ypegroettaxl destilict wheseiar

h f. si . houl d. al b d that il i ght b
engagerbht rf BA T EoERotRIP R Chchi 7 dB°RBADGP EBPOPRE YGRS oS SkRBad. o
gr eat erfbgutessethavabes efhowmpviabl ehei hemery1lbe enpbeyedinFuctberante,
while the yo-yps s omnbeaylo%tnngaﬁ%e engaggnent ribs in both side nenbers,
it is within?the SLopaPof PRkt AvehPFon™¥ 8T EMBI oy movabl e engagement ri bs

in only one Bhéeyoepber whelebyst herot hendskdeonanbeskAByabaal dadaef i xed
engagenent. ribs, or no engagenent ribs at. al. referred enbodi nents of

n | . The
the i nVBTHPORS df sEBE e ReFEIREREGE B%%ﬁt8?§cﬁ%§eagfBFthét68F58§8 éf

fam | i arhzingihber ypadectmethot hecnavek aspeepspetttiba gnygati on. Al t hough
preferred enmbodi ments of the invention have been shown and_described, many
changesS'wbbftFeati OPR_tahdPetbse Pt Afi bhe ARYChEtHHAEUES - onélRalPRESES di nary

skill i@ishgl ashaW hboushogeessaril odaRarlyi pg them thecsphkit sandopcope of
the invention as described in the following claims. Industrial
Appl i cabP | PRFL TPt PPRIBALY i AVERFEBANF steaphBl efof BEPKGSekpREEEEd in any

si tuation Whegenas{gtunBable »oynisudesi kRdandfi1arl3ifapHaty 20905 YO+
2004/ 022190 PCT/ US2003/ 027905 Clains 1. A yo-yo conprising: first and

second 5% detheabedsteecanddereoyeches ia Aubpresdiapatt -r¥pati o bhean axle
Struct Us e andeb ey s SeeUsRe 19 A REELEPRLRE $A! dnaXk-enShEYctURer Wherein

b
each of said side nenberS has a tet er-?a0|ng sur?ace |E mhlch_at | east a
portiontle¢rehydosavideet haces-vowdi dht heveppbsit badpacef asdi drénde nenbers;

AN 2 LU ALELY oL 1Y Al £,67GBAOPNL T LR HBKABLY<SBRUIAM LAC8ALT 111!
si de nenber erein sald ribs protrude outwardly toward said tether from
sai d fitkrushpdeenbhbehrgugkt weichagi ngrsuphacé, thadanher eknushemnesai d

tether } a t i i .said rj Ll I di tion
vy {rons S20G- TEF E001 BELECERLE LhBBAsRBLE TLaRh kb RERRD Ssbha®e
engagenehtaribofdrmetaniehdspoht asnwobdanpassocicabedmekexibl e finger nenber

ggfd“?fégtggﬁﬁglgéﬁigﬁ?h&fs§§£dm£%8éEB'SaRiBSGEaHE”B%rﬁ Ahg-geppgeted to
material, or a combination of rigid and non-rigid materials.
The axle structure 4 is an assemblage of parts that
includes an axle pin 20, a nut 22, two spacers 24 and a ball
bearing unit 26. The axle pin is preferably in the form of a
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 o?her

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

8



3. The yo-yo of Claim2 wherein all of said flexible finger menbers
associated with said first side menber are connected to a conmon support
menber that is secured to said first side nenber. 4. The oayar$008 ai m 3

wher ei %gggoau%r}g{)t menber is ring shaped. 5. The yo-yo ogcﬁug%gﬁom«gg ein

t he suppor has a flange portion that is received w

I f d
Sai 0 cunperiiranne S RAR et 0y PEShe Sy P TERREE 87, LRE ST °
wher ei dsgedilgrdovet isndidcated in a rimportion of the f| rst si de menber.

7. Th f d 3_wh 13 Januar
2005 VO 2004627150l AT LRS00 bb 7805, B K REhBLR P hgar KERbAPEa ot & )
fl exi blceaesﬁigtgeamcﬂjmdﬁmpﬁmley\kmn el mnsai daoai 86} sanesovabl yasecubedntioasai d

f t m 7 ereint fin menber s of
the 1 RTBFELTTRget Rt Revelsef 48 Phfalietorhe heae ARothr “Sher FeRFD: 11ty
and whes i 2 Whess s&é dt}ummgmsun@n@a@ﬂefr@m the balstbshdengenhet, whencan be
r epl ace%F by another flexib uni i.nger nmenbers have a

fln? iTa_in vvhichtge ;I
second predétefmi h%dl%n%%n?s%?mk? &R pPPH Lo Rat LFsSAPPfEr BRt "PFEMH 5ARY

first plf}@@e}ﬁzﬁllnm@aﬁjrﬂﬁ@uurhﬁl’@fciﬂle%ébtéplé{c@ﬂdby\/i bththetgp¥scagse a change
in howeasg/ be for a user to have the yo-yo return froma sleeplng
condi tiBnt b%?leur%ot%/o BRCERAT Y 1t P ¥ heBot AT sPBedheRBBF&INYYENNDVabI e

when the yo-yo employs a fixed-axle that does not employ any
relatively 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

9



engagenent ribs. 10. The yo-yo of Claim2 wherein at |east one flexible
finger nmenber is nade of a plastic material. 11. The yo-yo of Claim?2
wherein the first side nmenber and its associated fl exi bl easfjamgey 2008nber s

ar e forﬂgqo&soia:l%i)ngl e unitary part. 12. The yo-yo of d a%Eq/JUsmejr/ﬁéo; he

novabl e engagenent ribs extend through conpl enentary apertures in

t et her-faci S ace of the first side nber. 13, The yo- Claiml12
mhereihgéaﬁﬁg%pﬁééﬁ?és %?ec%%b%?a%??%lf@nf??a%b%?g?’i%ag aﬁ%g %%.l%he y0o-yo
of C aiprdfavass by nsdhewhay abt eaegghgennent shabs havepacsubsbant iaklydes

triangul ar. shape. . 15. The -yo,0f Caim1 wherein, as e of said
ovabl e origeneiion i To” S ThEt B aoeib T srtic t HCh of Rlr FeSBer "o

2004/ 02211198 18h J asmpkarr yu 208 56 PCT Y 520031 ORFR05r16in Thezyoaya shafkatm 2
wherein said engagenent ribs are |ocated in a starburst-shape array about a
center GX7 s BfSth ?Yr%?es?ﬁﬁonﬁﬁb%?gu - %Py%bﬁﬁecon%??%TESTSF??st and

second 6 dememRiTher stisecuiied 1ogetbeentddabgpasedngpent fehahk08nbyoan axle
structure; a tether secured to a_portion of said axle structure; wherein

each of “RRi WP ST Her fendRty RaRIBtey nefed bef nghadr Faeeei AfwhPehraPSt east a

portion of sgichstibace tacesedovaf dathieropposthe eng of, sahdesbagafeAbeErs;
and wherein at |east one of said side nenbers has a plurality of novable

engagenehtIeT HReTlRht oY i Fhet S1pethereraRT AgektrPagEchRl EapaBreCss @

contacthfigesphd tieiheprpescat sbeasinde POt DR 52l dyt ethen hg noved
toward said ribs, wherein said novabl e engagenent ribs are flexibly secured

to theiPlagskheiaf edekite nERdetlPRoat pAnPRRPANRE eBYCRAERNBEL SBPBPRYDSS| s

i ndependentd yapyabl 8- apgl-i $2 capabl 6,6f s bst 89 gPVEdei B AqdLT Rekibon avay
fromsaid tether during a first” predeterm ned type of engagenent between

sai d tetherilhdi%aid ribs, and wherein when said yo-yo is sleeping at the
end of the tﬁﬁ%ﬁfe @h8f§§n§8p19d§ eL P 0gd, £ ype,Rf { £093gENENL gt ween sai d
tether and said ribs w r%t S

. cause the yo-yo to urn to a user's hand. 18.
The yo-§rebfultt aptn 17 Wher eide boehbef, sardasbdechenber sibeailite a plurality

of nov ILbs o in.thei ether-facit es d
capablgg% f%%%?%f??ﬁ%té%?dtégt%%ggﬁﬁg% gté$%%s%@é %ér?bg% ggﬁéggd Fggher is
nmoved towWar8 sa$ dlimbsedahnd Wherexheshi dorvhsclr ét| ogat pdotwhedei ainthey

prOtrUd@hén§8—§gesyQE¥Pﬁ§ SéﬁinﬁhgngO&gacé‘ngygaﬁggp£hgi99éxible
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
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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;
a wherein each of said side nenbers has a tether-facing 13 Jandary2045 SHEET

13 Jan 2004/ 022i 90 PCT/ US2003/ 027905 surface | j ast
a portﬁgéxg%gggp' surface faces toward the opposite one O?Qg@?%&%{%%@h?

menbers; . i jd. first. si r has.a plurality of novable
engageﬁ%ﬂﬁ r?%@ﬁ%gcg%igi?ﬁ1%§§ %%t @??ggggﬁapsﬁ%?%ée and capabl e of
contacting shhe ¢ptheriwhenf athé eastiaepstbrionref satdetethgagesenvpved

toward said ribs, ., wherein said ribs are secured to common support menber
that is>Sectifedttd %%ng?is ?cgf%%ghei%e }gﬂﬁ%rélntgesﬁ?fﬁa ﬁﬁngngPs

oper at i el yheomnécdédthe attheastwone dhesaéthengageseoéntirhs Lochhbepaby
enabl e said at, | east _one of said engagenent.ribs_.to capabl e of , bei ng
noved iih%¥%i+%c{?oﬁp%ﬁﬁ§ %?%ﬂ1§5§dgfeFﬂ%rrﬁB?i%%'a E?rgsng8a¥?eFﬁined
type ofsengagegenthdejvess sall tetbenuvantdosapinribshoandawheigpstuben said

yo-yo is sleeping at_the end of the tether, a second predeterni ned type of
engagenent " pet ieeh® sEie Fethe? gﬁﬂgsaid at | east one of said engagenent

ribs will bercapadl ® howausi parthenyoryehéoybeyyrautong veer' s hand. 20.
The yo-yo of Claim 19 wherein the spring nen%er isinthe formof_ a
f1exi bIREFINERINFRNDEI2 PATYThET YK yBReFe e af Af 195fkheP@F ncaddpadehfagenent

ribs arectsated MbeEebywdhgn:hberygnyonhsdskeepi NemeLrt he endeof shhe
tether and said tether is in a centered position between said side nenbers,
sai d enagePEntsS rPPISH 1Y dPRynebnthet ssdp drewbper swhehssafdandt hef noves

avay frogysahdsgeatersd POshéiO®Na 48ight distance to the right. One
should note that the movement has been enabled through a
flexing 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 user’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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This conditlon is shown in figure 6.

In figure 6, the tether’s strands 82 and 84 are shown
contacting the engagement ribs 58 of both of the yo-yo’s side
members. It should be noted that when the tether is in a
slackened condition, the portions of the strands that have
moved outwardly are extremely flexible and do not have the
ability to push on any of the ribs to cause them to move in the
manner shown in figure 5. As a result, this figure shows a
different, second type of engagement between the tether and the
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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good for performing looping tricks. If instead, one employed a
unit 76 that had relatively flexible fingers, the tendency for
the yo-yo to inadvertently return would be reduced and
therefore 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=-yoO.

Figures 7 and 8 show a second embodiment of a yo-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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Since the flexible finger members are not a separate part
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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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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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 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 yo-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 secureg to a portion of said axle structure;

wherein each of said side members has a tether-facing
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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
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 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.

21. The yo-yo of Claim 19 wherein said engagement ribs are

located whereby when the yo-yo is sleeping at the end of the

tether and said tether is in a centered position between said

side members, said engagement ribs will only contact said

tether when said tether moves away from said centered position.
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