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YO YO HAVI NG AN ACTI VE STA@EWMMWWENGAGENEW SYSTEM Techni cal Field
The invention is in the fiel Wdni pul ated toys. NBFemparPPtul arly,

t he i nyanidoaRod299@N appar at us i Irigtse form of a yo-yo t hatpdriin€ioo®/ue76d% an

i nproved manner relative to the prior art. This is achieved through the use
of an actiy§-gd akTNG AN CAGEIVENGPRRBBRET SYETRER | BREASEMERT 082s®EMbOt h Of
the yo-yo's side nenbers. The system nakes use of a starburstshaped array
of novabl e engagenent ribs that face the tether and are | ocated proxi mate
the yo-yo's axle structure. Each of . sai¢ Fibsgyis independently novabl e and
is located at the end of a flexr%ge—irngev—ﬂfnat enables the rib to nove in
a direction TWubsitrardritaldry igarial Itdle tfolale ofo-yae srexi ipwfatrat atéymn. | n one
enbodi t fl exible fi o JEers, . t hel ci ated e ement
ribs, g}r%eqtes catr}&elé!%l)cgrla%g’or#rﬁl%elsnuppor ‘{r?ilnsg% ngbgﬁa{sreaﬁ%g lerﬁb%l rr%%f}go&t he

i nvent ieonjo-tye HfHagxithiretfiargerisy aare dnpregread mwirtrtent hee lastsioct atedilse de
menber erehy .t he .si.de .nenber. and, flexibl.e .fingers e in the formof a
uni tar )F\M&é)rrt .""yrlg;a'ckgrlﬁqolgsnd1 SAreiCerNbes\{]e%/thy%osu%hr etf}enqﬁﬂee C?tf)rarﬂ ot“two di sk- shaped
si de mernherisitshatt eartee nr iqgigt gercommectsdent d eactedtiherory oo floraf of axl e
structyre. The gxle structure may be an assenmhbly of nultiple rts,, or
rer oy B (DD G A HE £V Ut G P ) T T T et al
and/ or amqahand/ery plasidablld dryngdmder e s Wast thecaxdiee stdtedur e
includes a center-located bearing or other nmenber that is secured to, and
rot at ai"é! 6. &P FEE e SfOYrhe® ki sttt e al’sh s an
anchor d:0rd ane£nt ofndesEdddig-1ypodiherandhis iscaccon ighedhy davi ng
the tether's end-located | oop encircle a portion of the axle structure. The
free erft ‘of i & dtHEteT st%’ﬁaqqiﬁs]tqseot}ieo gt P90l @ Thise T ot i s

nor mal |34 tagad Abgutpone 101 adisafe syd+ nged saxtos therebyssasur erd henyo- yo

to the user., Wen the WO 2004/ 022190 9 Decenber 2004, PCT/ US2003/ 027905
t et her S¥PKBEHD abdute thieabhle StMARUMERRRE TheaYd-Yis Feieate®d rom t he

user's &y _ entd: WOIrHY0, Wi 4d §&9lfbci d @ic%rﬁéncﬁpiébg?ﬁoﬂ FRYES aay fromthe
user's hand and the tether unwinds fromthe axle structure.” Once the tether

is ful ISpamibRRRoG HeeRf0-o iy Imsyareptomat e kR 8Tle helneaeraraher eby
the yo-yg confi npes, g Spdsyihay dhe tether, rgwnding on the axle
structure. Once the yo-yo is sleeping, there are a nunber of tricks that a
per son e e rdst M Mt tehel Spland my g oty oihe nf gghec fofa thekiea gy 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 nost yo-yo
tricks, the user will nake a rafathargyrel lArdn the tether. This will result
ina brief tyghten fothe t etihers which s then e %%I y followed
by a tenporary sf};e?c en|§nagl of the tet%er. Once the tgétj{% r gosgjgéésl ack, the

t et her memiwist Wdl apzusel okl wrcamprec ol tiomr dif eteett dvhetono fowe and
ther eby, Confactsd &AL NG AT 0N ol L& 0 sy AEE, CONL agh, 1ips, pecur T ed,
the tether portion can becone snagged on a spi i ng portion o he yo-yo
and t hirsi i il ecqueset 4 ,heott etdierl t doani Ind Eboufotmer faxd edsielicture. The

wi ndi ng. .of .t et h e, st e C the yo- return to
t he usgfr]' se%egﬁd%ﬁ{l'hga;neoognrate’h &e?g‘léa%efu%fljgﬁﬁe%aelr f%?érrg(%rce\p%%%r%c%e%osti cs of a
yo-yo trhatsteirabl elra meser nadguer fyorryom- yiche raxcks. sthhectyors ol mukidde aapabl e

of sl eeping for exte eriod.of tj it_..,should return,on co nd,
and it Cg r@%l% Oeégs?cr%%t%éq%ﬁﬂ}gﬁeg% ecfdfhheerlf r}éﬁ%eefr nirik}f"gt alsyos-ey%urseqslte%’p ?nri@re, t he
| onger tdieatydslyo @gn dre sladeydtedlaely mdeamwre tinme the user wll have to

copl et e any. particular, yo-yo. trick.Liyd s vell known, t hat, by mipim zi ng
friction in the Yo-Yo 's tonponents, one can nbiximze the’Yo-§o" s”sltep

time. Idtdin@altspLknowhdhat Mheneweraddweng et dterd everhstightitye r ubs agai nst
a spinni ortion of the 0, the created friction wll also reduce the
Vo yor S A S i T ke X (U T P N tHeE SHE LRt ur o and
desi gn st ructure.
The free end of the tether is usually tied to create a
loop. This loop 1s normally placed about one of a user's

fingers to thereby secure the yo-yo to the user. When the
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9 Decenber 2004 WO 2004/ 022190 PCT/ US2003/ 027905 of the yo-yo nust be such
t hat 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 abi9Recsmesr 209 t et her
t o snagyd@sRapd22uée YO-yo's spinning side nenbers is of t enpc@phdaes@2dysough
the use of particular adaptations in the tether-facing surface of said side
nmenber §. A GOMP NN reMeyed ddartald it Qfctiftess dPa s Jdg dise of a

st ar bur st - shaped arra){1 of rigid, fixed ribs that extend toward the tether
from edcH esisgd rEwBerhs tigtHers fadichg e fraceo Thd t dasem flacinvgpislinf ace of
a si de Jypnbers s hefelh defy nedips e surface of dhe Side Jgpher that is
normal |y oriented substantially perpendicular to the yo-yo's axis of

rot at i omwand st Hatonf ddes ax lsorsttirore tofret.-he Opmpo'tha dtetidrerati salfultlivmes. Wil e
the ri ilitate tether g nt,_ .t I it sy for a user
to ina \%{O?lglr(#t’l ;t%cea se theq et%gfe%?jo rautbq?réla t nchrﬂr%ls%%furﬁén%e?’yoyo trick.
Thi s cameredyl tthien yanr venplcarinediersettr rspafn thid hoorty dteo tehidhauser' s hand, or

| ess dr i cal i d r ar and reduced sleep tine. Concerning
r%r‘p%tnbdﬁl%lglt 3}/6nt 5@% praks tshterg%ect%r\é&t ether, this refers to a yo-yo's

;
a yo-yo's a e snoo
ability to Bedeergher ard-yw plsacdcegningy, mtddire pord icomuwibdre ft atrthierkam t hout
the tether inadvertently sn ing .a,Spi.nnin artion of th 0-yo. |

during te}f Iy ik tHhe tc&rﬁgrerg%gféns%a&&pﬁcﬁrﬁ nSgDgl prgnr]tnlgor?’ Oo?yci'he%ﬁ;- 6neat0% he

W ong nonreet trtilg sy o-tphe widinninmedicatyel Vi o efampotayx itlhe plsereds Jaord aand t he
trick wll be ruined. The tendency of the tether to inadvertently snag on a
Spi nni RGO G GRS e N6y o TS TRRHcd ty e YD S S S, Che
con;i gwtatdhen daa;mpaﬁscmosi der rﬂfﬁ:fmel rycs-ietthercigeitng siddace 1anddihe a ]
configuration of t yo-yo's axle structure. A yo-yao's string gap is herein
def i ned & 4 ﬁélga(ﬂé%r%awgﬁ (R Ay 0 i d HemBEALE e A &TgérT the w dt h
of the SightRG IGAP dF AHTRIE H1g W i IStirdiaiiie addndwirdiery the tgtder has
to travel to snag on either of the side nenbers. However, too w de a gap
may pr & Fdd SAAEETYs Sa}_ﬁqlﬁ@(ryrtgo Fadde tHrd T8t hePNSE ditfade @ spidifithg

por ti ons1Qfc i, he No-Bh Wi th e gsiullt dhale riselr ot Jmke,ihe,yo-yo
return to his or her hand. 3 WD 2004/022190 9 Decenber 2004

PCT/ USZEC3/tEETFI5 t@]@%&%@r“dc&ﬁsq%yatqwq%cﬂ ViR I thgortion of

desi gn/mes LRI RRNCORfe YAt HdNSO WA rd Al &t 0Pk Sidety and the
conponents ‘uséd to engage said tether. It i's a conmbn occurrence for a

t et her HEFAMEarsTARI BV e 9 ERIITHINY PP I bttt the tie Yhysid dihist el s put
on the tether Quridig, dise Ofythe A0 e NG L the - year, d hat, Oeelr s ywhenever
the tet haer contacts a spi nr‘ﬁlng portulytgn of t){1e yo-yo. A%teta%er q&m'qfcfl%r mal |y
wear owf Itdey Usdfhemrre o3i grief iacaltt stearctorurayses Héra etdrero ey gt

struct yre.. Jlowever, qﬁj'Si gni ficant wear occurs in the yo-yo's tether
engagenment structure, the yo-yo's performance will degrade and the yo-yo

wi || event udllerehegmmd humes aylue i i s isumerofe |ghearadtor iffel Gnvaeintd on i s
an i npr.ouv - V0 j i %pcgegﬁ tr re.is.enployed
to faCi}ﬁ S&@té‘c%%d éc%r?}t,ﬁrgolcdht%t ert%g%)getargeg‘éegrrlrg‘Ltﬁg1 he yo[%/kog'f e;ﬁjérje@ afo | east
one si dalsteisercadsdt!l cerqfl e rartioe &t anarsied etdwero®ngadgeimayt styst em
The sy f r St rsi- f e ement ribs

t hat a?%]%;qlgi?{ﬁ%y&?ego&r e%"%rfc{fesa?ggggﬁ gs{k{eozhsoloé)eg%e C!etﬁl. #ﬁﬁ%élf unl i ke
prior dratheg-.yos that enploy a fixed set of raised ribs located in a

starburst-s@ﬁe rray.. It sho be ted that t e B
~~starburst-s é%e%"lnlagg %é’roei%'gj e% lneeec}pgcsﬁge ’pllnkﬂnrealjihienéeo% rprha%/-}fcf Ke’ mefiber s
t hat are spated abdutep anthextersd awey tfreomser centlerhgpot nte dvbgilafe t he

time, the novahl e engagenent_ r.ihs pr.atr.ude twardly frama substantially
pl anar ,ariyet%aer?c- Célcllanrg yg)ur%oacterlocf t helocaslssoc"fealie 'si'de trrhea ebrY The ribs are

| ocat edhiprioxinatee, f raind iprefier aliley yadjyacentcdngyortdre: 3/,0-ye scax|meassiniuot ur e.

In the preferred enbodi ment, each .of the ribs h tri angul ar,_.shape, with
| i near c?gé’so. 1 Ssg:[‘r?eee F&fﬂﬁ 'o?gt, %%ea%%éﬂloew%ﬁtaﬁ%eﬁ@ﬁ“%%% e noved by
t he tetteethdm evedi redcitgon yt hatod sagaubsttant isgdidnnipay ghded i dro dhectyo-yo* s

axis of rotation and js. al so substantially rpendi cular to the side
meriber 401 il Ay TR TS 1 C BT L (DU X JSESH 11 exi bl e
finger vierdbers that are 9

For a yo-yo to return on command, the structure and design
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WO 2004/ 022190 9 Decenber 2004 PCT/ U52003/ 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 er i%®gcegberj2q04

conmbi Ng}d Sdbaeded he material used to make the finger menkqygsaogsMaSeddach
finger nmenber a degree/anount of flexibility. In the preferred enbodi nent,
the finger enRers, aisimade Qfca fHaxiME, st miardad «Hd hademt erial s
may alternatively be enployed, with material choice being nmade in

conbi ndtd & MGty &ty Flaed bid inortinat afs e iSad @threuyFiadte hape of the
finger ssgiqnﬁrrg; Akl 3 enablig, 4 hg, fingem drefber s f Q, AGt, AS: SP{d NgS, and to
exhi bit "consi derabl e bendi ng nonernit. It should be noted that changes nade
in the sreterdrd of Sivape ufo tshesHimyery reerdye mendwn o of faldten nhangrd s
perforr@n? fjtst ient. of [NV, ian, I _Sf'%gj nber's
flexible Oﬁlrggﬂe&h?ree sree?soi eorgetlt ac aerg atcgnﬁgtdctglr?qrr{[;% lgﬁptp}gér tt%hn% ering is
pref er abinfacd edsatsiyd secia erbrilee 126 bac ke qordn lon efp Idwee d ssdan tat eidorsi ale
menber .., TQ | e t e e t I r i t tring gap, the
si de mst yer 'ecg%%)eetlhser ff}eag{% ﬂ% Ors?tir a%ﬂeabllson%ﬁosutge%%%gf uAr]{al%alo)f yé‘%frslsi%%’ed

aper t urfeiscedrmivgh tids tchextthend itisvgpas st helhee fhengerrarerdserts 4 e eby

spri ng-bi as t,he ritgjs towar.d the et heer. Ien a .secon ag.nrpodsiunPPtC ofo% hae

i nvent i"OAH 1° o A de Hetbet 5 39 e'xiTo}}e i hger e & % 'Hnd” &t t ached
engageneinie mdiseasi awdreais tdef isiae aenlier susedde @f echan dhde frsmbeaf a
unitary rt. This requires the side nenber. to be nade of a material, such
2o plastit: Ao VITH erEH e (31 T Bl o 4] T R 1 Sk Eind ¢ Heteby

spri ng-@@'solo'téﬂeaﬂrlg&g_ermfﬁaﬂﬂcbs droyvedtch it hea deed frerpoﬂ"d'moropﬁb:ﬂi’ athony®f tEe
active starburst tether engagenment systemis nost notjceable during the
ot { o HEHCD IHERRE yiF 111 Ra e S Yoy 15 o et Her ot & Hehd of ' he

t et her ,eddiydreidier 'sheench100omand |ihmordredd 3y beocentesed ohn the axle
structure and the tether will preferably be spaced fromthe engagenent ribs
of bot hi W e . Casq nihe poimier there?h LCho-ifpets Forithe? yRyo to
return ¢ dhe-wserrsi haneh sidbel it hied ead su S actebetvesn the jetihwr and
the ends of the v engagenent ribs. 5 9 Decenber 2004 WO 2004/ 022190

PCT/ US200 37102 7005 ‘Buriaitf 4 He' plet  ordveaieas vta hbgt 152894 ke he'§dt yo
w1 beyrnidil e d tduougidovenent 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 tHENGRLRINT |estote’ §Rbl Should e FeerEl ¢ fhadvethent |y
return qr; be stomed 4 o, the extent,ihaty ifo O@ém@ém;s&fwmftpwée@% of the

trick. Waile the invention does not prevent inadvertent tether contact with

a si de wekbles  Poxt iarel ¢ ortdtest etHee priobieont | he HeethrentiadiverrnakYi ve
star burgl, Jethers engagermnt, syst&m o 1 aws JOLySOMer MBYLEAL L of 1 DE,
engagenment” ribs. Wen the tether is in a taut” condition and a user

i nadvertisntigtiraustrahe tharing rontbet ohetl? YOTYO oAt thee riBRNJt he

I i | f
S e A E Ear T R

the tet ncing contact w not cause an I medi ate
ret urn afd ttHee yior ok wihil éosuchime )l diies ngeedenactoi the claeislee s0h®e sl owi ng

of the yo- idi i m the tether wll

m ni m z%rpat%\ge%gr%%%g Aa%%(%/o(%i oz% h%%{eﬁrg%?é ;%C%@y Ct)lifls ou1{lltizlé)b§(§,\(15 2%? egét hat by

al | owi ngf fdeted By tohamove vway $tromg heap et hiee , camyl gueaveet enf eadit act

will pr A _ h t i ul d be
caused 11 MR Saretial- LA HR el ol B e L B B ocvo
i n accorldance-w'th dhee istventiwrereturn to his or her hand, the user causes
the tether t o slack_ .in. the ne er t .1s.u it i

y0- yOS. Once]&)tﬁoe ¥%t?1esrtr|lsr%%l%ai§,l?{W%Pﬁnt(gﬁ%l%%d n%%gt%{\%mg?%o%et‘géré%oth
of the tjoe ywdsysi des mrhessbe S nceThdel st@ek tled hetdclanmbt tlexest r amy
significant pressure an the novabl e engagenent ribs, the ribs will _not nove
avy { IO (RS EIheT NG TREY T HCShay (HES (B RErS Bt S atise The$5- 30 1o
return toatdle tsesnag daneitiGncef ttee t et dermamberonl yHoweadet p tockabl y
snag one. of the yo-yo's novable ribs when the tether has been purposefully
ol ackenGi by (1 JEY Sr o b S BTE T oot hecY | Be F3ra orprdbt TUrEnef | nto
t he strémgp@ap tdainmnsndispatt yorit cuhidthdl po+ oo, anttlyotlyosrdavi ngthiaxed ri bs.

reving the T1bs arotrude further inte, 0, the s11igg gep pmkgs 1t easier for

3



9 Decenber 2004 WO 2004/ 022190 PCT/ US2003/ 027905 return and al so provi des
the yo-yo with a faster response tine. The invention enables a yo-yo to
performin an extrenely responsive manner while at the shPePP#eOf? ni mi zi ng

the advygs sebadabiA6es that would follow an inadvertent contgglubRo¥aRhodsne
tether and one of the yo-yo's side nenbers. In this manner, a yo-yo in

accordance Wi ddied nuadi iy M i dn bgableed oslagp dongat/ snd: bansioot her

on the string than prior art yo-yos. Concerni ng the ability of the yo-yo to

ret urn On Yontfnd,s tHe yirdio' 2 desiigrtary @ndbl e 3191 4 o-1pt ot r ude

furt hered M dites SIdddd gam, Ak ther ey srake, itreasi ef tgucayse the yo-yo

to return-while providing the yo-yo with a quicker response tine. Brief

Descri ptdonr mfn @ g tRtguae to jwear crwssewecttiormal  vitew ofs adde r st

enbodi nent - [ :N..aC - i i i i qur is an

el evation hviocfeowaco%eotq\@'étl& egrg%qﬁsg %Mugr ;barz:gceno% %éeﬁgﬁ%fn?%ghg?ld%%eﬁer s of

t he yo-tyee showp i rerfd gur el weaken-Hatomadher plammdabel Boe 2-thar fi gure 1.

Fi gure i ide. vi 0 Y Q- YO 0 in fig j 4 1is a

per spec ".Avtza%%ﬁ osfplonﬁngnogt E%%gufch}ex?fbl e %%%&J 'uni% gtéetn%{%%%ﬁ n the yo-yo

shown irpfriglire Wiea Figur el dhg oaf ereossigect i onal ,waet avdedrvi Bw Oie a

portio f. the yo-ya sho infigure |, show ng the yo-yo at. a tinme when

the tet eceJCrh as r%av%edn etngC }tmceruscftd’lel%a'n ?V%e%ea{(si%rgc? he' rhlgalgcean%%twer?%s to nove

out war digeuifs gur eclte I -ayETossetgent | anpd gentetai 4 et ot e Of tlee ppstyohs of t he

yo-yo sho in figure 1, showing the yo-yo at a fine when e tether is in

20 ) o R RS oL T e i g e B o bhare P Eie bV B Eedha

enbodi menis£¥1é 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.
Disclosure of 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
assocliated 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

4



9 Decenber 2004 WO 2004/022190 PCT/ US2003/ 027905 Model s) for Carrying Qut
the Invention Referring nowto the drawings in greater detail, wherein |ike
characters refer to like parts throughout the several fi%Racemsberi2R@4e s

shown Ryo id¥Ga,eus8§al 1 a yo-yo in accordance with a first,gnhofdoiRibedf the
i nvention. Tﬁe yo-yo 1 includes first and second di sk-shaped side nmenbers 2

that arg couneated Lpoelhar WA Ak Idudur ek At ringdiype tether 6

includes a | oop portion 8 that encircles a center portion of the axle

st ruct drlexitHe tidiremr gnadibsmhaan e fotongvdvas stiarne nortiald ol tiedl ¥ o
create ) tenpor3y, equrenent, o qne of, a. yser, s fdngers.
Each sir%}eﬂrqn%pnbcfarg)sgsnias%c ides an aeynsnelsjl ar rim prolrsft{llon 12 r}[ hat 1 sn atlt ached to,
and enciird] édie anafidy ipor tismd 4 Vst tdfe tthengsi denamirdyey, sywed yheadls
concents.ated in the rj orti tq .t V. provi.de t V.Q- i or abl e
bal ancefrlg]ﬁgc? s |5r|ler11T¥ bc arac egqrﬁlreset)ioag%?uqﬁ%e%en ee>!r%bojfl Jtdtﬁle' %b t%loérl?e %gnf‘tgl}n{: udes a
t hr u- bemd B tdrgugthentfiiclyear pemtbears ofra e dex et st riliict:uinel extmsic | n t he
preferred enbodi t, each side nenber,.s de of rigid material, such as
wood, fﬂ agcs rilc‘—’&o'r rBE\r’rce g relr"’l(rjlla i'Vef ya,ltt%rennag—i d eeolr?égpoee regnp(c:&aor?’ Y hide of a
non- r i giatk avataelr icdlgicr keeio@rivatst iion afmiyiimg i endvindn-anyifdlevatleriat . The

axle structure 4 is a ssenmhl age of parts.that includes an axle pin 20, a
nut 22,“1 Jsspadceerrjsveég tg}fdm‘}? a ebsehaa%fengojfuntirhe N9 a4 ep]fﬁ eri"'fs)bpy

pr ef er alilaplien dthe figrgeoimandws headdiolds ispminigdh drie theaskiBibits
non-rotatably secured within a hexagonally-s ed conplenmentary cavity 32
For med S TR T 0 P THe HRIT . ST T o R T G HE <! do
menber rddy efreratd il 0 4 N pidesa e hexaganat ingshapathbeayidyu B2 i nto which
is snugl and non-rotatably, received the hexagonal |l y-shaped nut 22. The
nut 22 "’I%fepﬁ'tefté‘reatﬁ%/"yé) | DAGHIOTHHICS s t hreadedl y engaged to a threaded

portion of tfe Pif 2L touddenen secune therdiw sl desmenders Zidogether. |f
one desires to disassenble the yo-yo, the nut 22 can be unscrewed fromthe
pi n 20 MRt at | ok o e thdta ot MHPsio: vir s & ' shbet 2 C9®I%H i ve to the
ot her. Jddpshaul.dihe notrad 5 o e CANMMENEd 100t s B pese o r Lo CY or' s,
such as apdowel ,_rtrzzjlevet, or 12%8 l_ Deecee,nber 2004 V\82 04/ 022r190
PCT/ USZUU%?? 02790 T f tHY® st @it It rﬁlé%‘ﬁjsme‘?%ff be %QQW%I% of the
abovedestyd gk uty and Qold.odheydbaldc beald no unid %%,I e ef ggabl y
conventional in design and conprises an inner race ,_an outer race 40 and
a pl ur e TS g thayeslrd Hgw 4201 iR ed e herebet vikhra ey axf esipire 0
passes QUG r.1of | ihg i W 5 is in an
asserrblate%g condlstillgln. I fsm%uﬁ%r%e&?oltbesg t éaétﬂI tﬁlreﬂia e%?ﬁrﬁék%%ﬂ can be
repl aceddyelt mer trypesiaf the atidld andnd, thadiaidieny transaxl es, or be
di spensed w s ! i xeds.ax{ e, t hat S npl oy any
i %"gﬁ‘étér{lﬁ éﬁ‘?o%d%h WE @ d f(r%fjenc A & PN dﬁf a 914 &

relatively novable parts. Each spacer 24 i udes a thru-hole through which
the axlmeengiar 20 Pplassidsle ieroahengrre/es | andssenistiedt] arhea speel st 24s ar e
recei ved widf .4 dapd | Cale GRUILA 51 Bk 14, Lel Ty ] especid e i de penbers 2.
The cavities 52 are conplenentary in size and shape to the cuter-facing
surfacemf. t Hhispacersi raoncard e jplaceemhdre spdeermadd nnera fracti gl slr f ace

54 cont beari ng ' ry : e ring's
out er rsgt%;eﬁzl%g.] eqlta S loét}l ﬁbéeg]gﬁgjtlelda%qﬁaa@et h%yésur eggleﬁg% fﬁg%ﬁ% eﬁrgr%g%?i S
subst argrnidal the peErypendi iouwl-drid o the dareidgrdraci ng s urdweced Sehof t ebehr si de
menber and es not contact.either of the sj € Since earing's
outer race glgne% (grlooeiragtoln rgccfft hegs%o%tgle‘?és Sg%a%tﬂgrés?ge{rr@e%eér'@(,ga?(%lpfggjpfree to
spi n amdy Caam t e mef or enavoiaee d nide pldundiend | yhofpd thito smaecerenbeys-ydo
facilitate the return of the yo-yo, each side nmenber i ho aving an
active ts]ilac?lbsu'r s"gh%nettfr}]eer %ongyaogelnsen%oles%]tne%atrhtehesyes éerﬁ)iéntc eu\(lj\{;es%e}fﬂ urality
of novabie wndagemenind i bsob8vy i hatngmod Y deod ntantdweey osryotise séxieag gap.
The ribs are orient i n a starburst-shaped r about the center of the
e BRI HIE SHET KU Cbit S i dretoed THOThe aseoct at ed
si de nerhergandret heirbd acf nepisurd ade. médnlsd bs | s Aereh s dedimed alseanyis
structure that is capahle of snagging a portigon of the tether.. Figure 2

o1 v A A D e RotRETT] dof ST o Gre (4R T BHEAT S e merber
2 of thtaeree yis stowbntedi gigeeden Tiee tedthies - facd nghsuwsi@ceo pftitde ot her

si de nenber i*s identi cal
engagement ribs.



9 WD 2004/022190 9 Decenber 2004 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 |inear edge 62 to facil ﬁ%ﬁ"é‘“@rﬁg&%ﬁenent
with t g 3Rufehioci NCe the apertures 60 are conpl enent ar Yedrfusiods odfshss hape
to the ribs, they are also triangular in shape. Side-to-side novenent of
the ribs is mpnayented ﬁ%wn@gqct@%fdlnf&&mg@%ooftﬂlwsape;rﬂé ly
mnimally great\e{%nt hantg%éhose of the ribs ach ribis secureﬁiﬂﬂand forns
the endigfl, ben malngmydrdd s ithger aremssiereant THe Hendait Neenberd tdrle the
prefer ahly, nede of @dmatardial 4 hate pPrevdes gome idheients ey Ridd ty, such
as plastic or netal. The el ongat ed shape of each finger nmenber is
pr ef er dgityeq Wm@qﬁ & 19pimesigeh Fd3Ite oo ft Heref iwRgero meifiser 't e [Yedvsi i ty.
Wen eagh, fii datddIpard & dilys ASS9S] e ARAId L 8P (i the side
nber% g)ru;a é% ofa%t ﬁagjsﬁ{b \?\}IaHU preferably contact the aperture's apex 68.
| n t hi extemierthathd triderB®t srdtiutint ed itha mndextierithe ¢ nalvilch Whilgarfhe
protru Thi ontast, my e flexible
fi ngerq%\)ﬁglttqo 4%}% ecorré)srtﬁrvler}ﬁct g&%fqvee?e rl|Ccnncaeac I rectolngcf#gcvva@l %rogm t he
t et her ,sitdee mempeappliy ragneallmr@rﬂamd:lml drvd fednmger rrenber Figure 3 provides
a side view r}‘ t he ¥,’(f)eyn0Clsor}lo |n f ure 'arlbrbrt hce ure, one can.see t hat
all of the f eXIhD e tinger ers of T1e s er ar agtetacrhed to a
common ssupEer talrliawy Ahr Asoreamdieensgdn dfi tfhegum@algemdm: swmrmrt Wherg
i ncl ud er .flange ortlon 72 that is received w onpl enent ary
grooveec%f :}r?q#her site an‘r)e‘_’ruts CrOr}ﬂZlﬁcd'ﬁr] SHAZ UFi's iR ggeerge tlet ween
fl ange qmrstes)rth7e2 tarttheyr aay e ord fd4 ne sacuras: tdfe tSuppatds ,rivige to t he side

nenber . engagenent ri bs 58, flexible finger nenbers 64 S ort rin
T o & R TR TS O A S et DI g | Sors ) 780 CF gur o

9 provirdes awWRel speat itk Wemof, t e fdiedd anrfdmger gJ_LrHrtcﬂrﬁg déﬁltfaéft be
seen in the figure, the unit's support ring 70 i ncl udes lurali t}%/ of gaps

80. Thé@ellgdﬁ)st UG 3t e TS i G S T ETbvEl F 1O o0 ns tHiory

yO-yO0' sy1sd e el vt anabl idih e ddnghts @y of ya/i@o%OOA{é)ZZl% 9
Decenber 2004 PCT/ U52003/ 027905 di nensional flexibility in the support

ring. THRe-dger & dhofr e Wemiae strburd™ tidtthdre Efadenen SV R wi | |

now be Wesyidethg ldedigurer lond heomardto, s s atnd heyend wfat hg, tet her,
with the tether at a central location where it is spaced fromall of the

ri bs 5&LIgwine §he oilhs & apih@Wathe 5n ﬁ%qqthﬁﬁ‘rt iHe PSR ISR % hout

any i Me&is: &0 Jelurdy dddGnlseri Ssdhanthr Higws m ghowse @ pordrionf the
yo-yo during the performance of a yo-yo trick wherein the user has caused

t he tethdrs tidQarpworlohdrsd ddiesed “Hend i der et Movedeleaut tether is
pressing agajmst dhe sde l@% & #d b p8 andh has Gaused,.saif-d ipsc o nove

a slight distance to the rig e should note that the novenent has been
enabl ed hehrigut i a1 e@ﬁ’fﬂgﬂbftq Hel sassodien dtrFd ngete isfers2 B8 3 e

di rect Qi v J _rqolg‘élh(fcﬁ effelhe Té"drﬁ*e idie £ YRR ©OF1 £NGAGE RN l{%i’&e“ the

tether and the ri I's causing sone friction wth a resultant slight
sl owi ng 1t ytcmyq&)— ycﬁnmtthmeﬁreeth%r i s ufFa i enitt o@nltlactterpi esBUrae o

signi fi,cantly 1 se to
pressure exertcg4 on ?ﬁowb%pcto%a% @Mt &etﬁtn{eétrﬁzergsot hey Cgerus}% on, but do
not sndgthdre catriher ex@iits drsy LﬂfﬂlqulethCt@tprEPmSSaﬂte werdie ndwalskare cont act
press”“’n el Lhg, 4 ether and, one of, §ihe, vos a;,rf%)émgﬂ%’é &apse the

e rips Ing to an

t et her econe snagded by ‘one or nore of t
i medi aﬁtrei ridtay nwiofl theayo-hyo tethdre arsreaudrmnde 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 fix?d ribs. Having the ribs protrude further into

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

6



To understand how the invention, and in fact nobst conventional yo-yos, can
be made to return, it is inportant to understand how the tether is nade. To
create a conventional yo-yo tether, a long flexible stri%dRfcepre&Er8Phbly made

of cot ta0dspod29bsled in half and the two hal ves/strands Sgrabsho84yo@Fodshe
string (note figure 6) are twisted together in a helical configuration.

When t he @1y ads SILERIMNG @led hereeND Qfo the it ef hefstdihe-agighde afidne
yo-yo puts a stress on the tether, thereby causing the strands to remain
tightly tw sthed irogasthem erelyes the Yoy da ¢9%etUih, 1 e A5 e s hi s or
her “hand 40, CAUSE o iH Wl 9181 Kt UG O e H8IdNE i it zri%gooa}ﬁee,aamgfé;- yo 0

wi Il nove toward the user's hand. As the yo-yo noves towdard the 11
Decenberf f204 WD &0 04y 02D 130 1RET/AYS20681 027908 usartarthdimt wadre tdser' s hand

roves Louniek Lhe iy e T feXAlLs dind hehesher Becqng. glask wher eby

the lack of tension in the t lows the two stra unwi nd
i n the varea nearaddue deonge' wi tax | Enastimuetnirieon Thel utevatliend stslamds nove

o DR U A0, .00 S P g S

cont actdangetrhe rengagermgnitl rtiyoo & tof shwotyp dfo thef wor yol scawdendventder s. |t

shoul d be noted, that when the tether i.5 in a slackened. candition, the
porti ons’ of° th edes Thhds™ 't heaqa%laev e hoved o &Wr atyr uac?ee feux]i)tpqeen%llynqﬁ etX|ebI e

and do gtatirfravad hendabiHd byt angdus hi toressye oft d hemuddstHeo wause tdhem t o
nove in the manner shovvn.ci.n figure 5. As a result, this figure shows a

di f f er &tV EbeBhd e ord EHg dgdemerit ™ Wetkwedh 1 HE 1@t Her" e Tis ss.
Since the ribs do not nove, one or both of the tether's strands 82 or 84
get snagged by one or nore of the ribs 58. This results in the tether
becom ng | ocked onto the spinning side nmenbers) and thereby w ndi ng about
the yo-yo's axle structuseieAsptBeripthen wendsaabayt the axle structure,

the yo-yo returns to the user’'s hand. The above-descrij bed engagenent is
basi cal |y t He'EHife lasi D UL 1H Privrdhrtr §oyds & h%ltr%tmﬂwcgd?ﬁ}é%ti onal ,

non- mowabl £ engageeicddRsandd whaulthde matedi dhat the flexible finger
unit 76 is preferably renovable fromthe side nenber to allow a user to

replace it WXHEE e U F62Vatiqhi el Starerine (R TR el aver ace

Wor n- 0lf WHd 6 tid s Aadeneidfier s A f ety 8y, sHdign Users caivdrer kedly -
change the performance characteristics of the yo-yo by renbving an existing

uni t 763N rigpimacig Blang thakmthet-4ainint 7834%e whi ch the finger menbers
have differenty flexd bididys charaalerdstigs and/jorsidig, ripse have di fferent
shapes and/or contours and/or coefficient of friction. For exanple,

enpl oyi ng a WiMure7 6! thata eersrtativel yietidf diager sthoulexdsldt in a
yo-yo thalgdS |ifsSs Tl Wdag aboyle I padyerdenis el hergcantact during the
performance of a yo-yo trick, but edsier to make return to the user's hand
froma sl eepirpeontits oh. crhat-semelam b, bl dl S o ikeo | he BRr Y12 WO
2004/ 022190, 9 \Receihar, 2004, PCTYUS2003/ 827905, gagd Jor, perd of mi ng. | oopi ng

tricks. |If instedd, one enployed a unit 76 that had relatively flexible
fi nger stharhe herdgeritsyr flors theved-yo the | nedivernents yeawiurh Woul d be

reduce ]?C'Paq'l f.or I -yo good for perform ng conplicated
stri ngdet ric e'tsr&@ftte %hosurpd&brgo%%%%hﬁ%%%en a flexible finger unit 76 is
enpl oyed i n Biggureofo the yocxes s stdel orerberdstaheed |'ekdwl et fa ngertumits can
both be_J tical or b i f e f L. de i n how t he
dser wizhatt o Ges’ i S ST ok AR B e SR b et of
yo-yo Sdvdravilng etleet i ve Bt ar ifatkerstdheromhgagement system in accordance
with the inventjion., Fi gure oyl des rosssection Vi -yo
90. Unli ke tEﬁleé$%€y% ﬁgs%o%\%osloén é|gulroe f‘?hez"?f %ex%b e r:’(ﬁ\é%elﬁg%e eelér{{s) 92,
and t hefermgagementinidsc@dddrocatedtatthdelmnast ofnt he fi nger nenbers, are a

ol ded or C%i_c_?uurte pé;)rltsl, o, Ogleex?gpigrll d\?ierrv?ng rthge6'tether—facing surface

of one of the side members of the yo-yo shown in figure 7,

taken from the plane labeled 8-8 in figure 7.

L



Figure 8 provides an el evation view of one of the side nenbers taken froma
pl ane wherein one can view the side nenber's tether-facing surface 98. As
can be seen in the figure, there is an opening or gap | COPerBeAido®hch of
the fiRELseddRENEss 92. The material of the side nenber 96@Ngsiobs oshadse of
the flexible finger nenbers work in conbination to allow the finger nenbers

92, and ribs 94, topgcanallsg ef; iRg dut the SR mRRer as the ribs and
finger menbers of t i i i . Since the finger

menbers nustRefeiang Bl 451 ddid diay gy efferdiap iRt et forviastitat i on
of theside ML e Wi L N0t Showe gL e flQUIGSud teis fdidy the scope

of the invention whereby a separate spring nmenber can be secured to the
yo-yo driduergsoyddne I8 ahadl dF i e munaibel sl 92 Wy i s DCQGIRIGE t he

tether. .E e e, ri it ubber di sk or band or a
WJ_tclllr a )&%’]}gt e @)ﬁ%ﬁe% thesulcrhz 601{.

device simlar to the nger unit , could be secured to the

out er side dfheone-ofo theinm-ydes &ide rmenberscatraigkishapad dsiatt on the
fl exi bl e finger ers 92 tq bias,them. irection to 1 WO
2004/ 0%% Igecr%)m)cerarzeod:f Btfﬁtlfﬁoto%gr% 5\¢Jtaret erS |ﬂ%§€%§f‘? eé)i'l bl e
finger mrereriseartepoitet sepas atreclpaids fa admdhe i tdieometbigrgt a cost savi ng

may be realized over the previ.ousl scri bed enbodi nent. v a,
ConseqﬁgﬁF¢~ﬁ 3% fﬁgw% r’'s

;
FiSEANHYE S PP e 1178 bt eef?tnlbuecr enbers anaeetr}l1 s are
not repliatedblend | tnethaHavrbe wiot echddned 1 thebaiseiad @n @octadtve stiasdr st
t et her enga nt. system as taught herein, can be enployed with other
types of° %6%\?) St %If%]yonsee%%%}he.ntlzot}o i, @ tLh%enIEysst MEan facilitate
t et her engager@ntside Weenosr Mavimgl widweran ypesuodr axdre Sdrtucdur es, ot
shapes of side nmepbers. It shoul d al so be noted that il e eight novable
engagenent® riH3 &t & Xh i T Elalch 5 de? ﬁé%é?o%?l?rhel%-%t scﬁgvﬁﬂea
gr eat ersiQfe InRs§er INRergof 1OV @i Bt SaYi ber it Oy esb r gt hes nor e,
while the yo-yos shown enpl oy novapl e engagenent ribs in both side nmenbers,
it is WGP mE Stigle 0te tHe Yhvehtt of? Yor &t o2 G| @ Entfaenent ri bs

in onl yrone &ide Jerher whed eyntde of hete side n MBycingdaide fixed

engagenent ribs, or no engagenent ribs at al. The preferred enbodi nents of

the i nV@Ht4 P sl oSueP HE it Have e ¢ sehislserl 3oke t het Wiripose of

fam | ansizd g t he, readesr Md frddeeoy@l naspecd sciofside hewment i oH. nfhd hough
preferred enbodi nents of the invention have been shown and descri bed, many
changef modi ¥ ichtMarr dhd SUPst3$ HTShs Preds bEC male™dy2bne havi ng or di nary

ski Il iy ddg, Ar v hoUte NeCas Sabhibyr depar thhonidom £ he spiriigand scope of
the invention as described in the followng clains. Industrial

Appl i cats ig1tia ITheo praesesinlimviehen onf | 51 ¢hpabr@ oPnbel pid axptori@bsin any

situation whgle A fet ﬂ?@d@rég {s desitedn,1d5e Ir Dpepnbery, 2004 WO

2004/ 022190 PCT/ U52003/ 027905 alnms 1. A yo-yo conpri sl ng:
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 ﬁhould be noted that other

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

8



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;
wherei n each of said side nenbers has a tether-facing s?e5eBbe 3o%hi ch at

| east faPoljdRB14f said surface faces toward the opposit e@hgs20bsmapsbssi de
menbers; and a plurality of novabl e engagenent ribs novably secured to said

First side meahelier ek rsaindid,i i Pt ritdey auf vardly dowafd saivk L et her
fromsaid first side nenber's tether-facing surface, and wherein when said
t et her desctraledandtcemdadod tsaid ribs, said ribs will nove in a direction

avway from said tethherea2infheMe- ¥ afs gaifbyherein sach mpvab e
engagenent rib forns an end portion of an associated flexible finger nenber
and wheeegiigna aplducainpy sgfs sl d nfleaxitsae fihgean meiiser stage Lomiettaed to
said fir i a3 0- i Mherel | i

flexib é%%iafliég? @%&rlsl %s?ggc}?glse%lt cagaeladdmfkl?er st sﬁd%rﬁerso% a}?ieéj
conneciped 20 @acom¥orthawmudr tthee et arthatf ithesévurledaar iged dufitr sthegi de
menber. . 4. The yo- of . _Cl_ai r ei n,.t.he suppor IS I ed.
5. The ty%z- 0 gf)y d%ﬁrrﬁ 3 n\/\ﬁgsrsgm%ﬂ% Csounpraplor “Mive ergkhéepsalrgéqﬁ annog%édSor I on

t hat i $heeteailvetearirtimon vaniconEre entapl saretlllar agrioeovecypesaifd first side
menber t%a%g%reb secure sziiﬁJd Su pcort menber to said,first side rganber. 6.

The yo-y Cai TS Suher i BRI Y [ BBvE i Starsd FPEESS p5r't1 on of the
first sinde nerbeo-yb chipd opes o fafxdd-adxhe3 titear elae 4 heots uppordy nengper and
Its 15rel%t?%%ﬁgb%kv% %% 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 thelr respective side
members 2. The cavities 52 are complementary in size and shape
to the cuter-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 }n figure 1.

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

9



WD 2004/ 022190 PCT/ Us52003/ 027905 attached finger nmenbers forma flexible
finger unit, and wherein said unit is renovably secured to said first side
menber. 8. The yo-yo of Claim7 wherein the finger nenb&ReceipberRB04 | exi bl e
fingerwdobs /13¥foc? first predeterm ned amount of flexibiljdryyshesswagsddi n
when said unit is renmoved fromthe first side menber, it can be replaced by
anot heg f kﬁégbéﬁo%ngehsu'&'ah bR Whieeh sthe Hd ngef. ehers, have s second
predeterm ned anmount of flexibility that is different fromsaid first

pr edet eraifaedbayogninenhatt| éxillbiniivtly rada wiblape Revde Py ddausd lyy dishigedsh how
easy i L e [ user : h - turnJr ]ﬁeq_pi ng
condi t%o%h%?QTﬁggﬁo%§o%§f t %al?%\é%t\tﬁn%r I r?)égng'[rﬁ Ls‘!\lrl é]f%eq{r?bgcrezé ave novabl e
engagefiencer iths. ap@rtllesy 6lyeref cOmmilmm2niReneiim atideeastd eriedd exd bl e
finger 2 IS e _of | ast . t-erj al . ...The y.0ryq. of_. im?2
wher ei ﬁgtggg(i%?fsttgg&dggﬁe%%P zké%n@lglsﬂsg& asﬁéaéjef'l exsylg{%qfol nsgl((aarearrenber S
are fomoedmastaosi ngle rubist dasy pravtentE?l bhhéapo-nm tdfe @iamemsliadeerai n t he

novabl e. engagenent. ri bs ext.end through conpl.enentary. apertures .i.n the
t et her %Péac%ﬁ%rgﬁrr gcéméfy tmﬁéuf“larlsty ?i%(?é"&r%@m;:erefn &Jsﬁeoefg/ot-%yeo ro]fkpSCI aim12

wher ei n sai daapertir s akeuswbisttant iaald  drmmisangd amd o fShape.e lhgafhed yo-yo
of O aiim 1e\/\/nereibrg3 tt%gl rrgr\ﬁ‘%bl_fe e%%a%eerr%ntr ribs haveef a st bstman tally
t ri angdir8PeEhEFEPe1s o4 rhd "o Y89 AT WHer i at” deast" one of %ai d
novabl eaergagenent tr iph® viisie$prsiong- Hinksad: ritovidrek itthidl ittet, heructlGs
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 insertiog

into, a yo-yo’s side member by enabling a slight amount of
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9 Decenber 2004 WO 2004/ 022190 PCT/ US2003/ 027905 16. The yo-yo of Claiml
wherein said engagenent ribs are |ocated in a starburst-shape array about a
center axis of the first side nenber. 17. A yo-yo conpri®qesgmreri2Pet and

secondyg) 64BNy s secured together in a spaced-apart rel@ibg¥doP)o226bsax! e
structure; a tether secured to a portion of said axle structure; wherein

each Oﬁiﬁékgiégg?g reahers 1has ant ehhelsiacing SWf.ace in which at |east a

portion of said surface faces toward the opposite one of said side nenbers;
and wher ei nThe bpasetona of $aied asitde emsivseros eds e tplar driaagaserovabl e

engage i l,o ed _in. : her,-f aGi rf 1 capablg, Qf
contacti %Eegnaiggltleﬁﬁgr gﬁhgr?stgt%llﬁoggs't Iz? ggrg?l%oe?]qdf atglgei We}fﬁer i's m)nved
t owar dasaictier ebs, ofhéhei fesaied  nonabl ¢ hendagdrentatr ibsearter ] ebkddiyi®ecur ed
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tether and Faigdrei Bs sholds capse ttilke yd- whd ga-etaurdurina wser' s hand. 18.
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portion of said surface faces
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, 1s 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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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. 1In 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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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
YyO-YyO.

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 ocuter side cf 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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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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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 ocutwardly
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 i1s 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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10%&I(kilTth;%hﬁﬁgﬁ%NCClaim 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 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 sald 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
0of 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 secured to a portion of said axle structure;

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

wherein said first side member 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
salid 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
sald ribs, and wherein when said yo-yo i1s 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

fether 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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