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ENGAGEMENT SYSTEM Technical Field The invention is in the field of
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second embodiment of the invention, the flexible fingers are
integral with the associated side member whereby the side

member and flexible fingers are in the form of a unitary part.

Background Art

Most yo-yos are in the form of two disk-shaped side
members that are rigidly connected to each other by some form
of axle structure. The axle structure may be an assembly of

" multiple parts, or merely be in the form of a dowel or a
riveted pin, and may be made of metal and/or wood and/or
plastic. In many modern yo-yos, the axle structure includes a
center-located bearing or other member that is secured to, and
rotatable on, an elongated axle member.

The axle structure also forms an anchor for one end of a
string-type tether. This is accomplished by having the
tether’s end-located loop encircle a portion of the axle
structure.

The free end of the tether is usually tied to create a
loop. This loop is normally placed about one of a user's

fingers to thereby secure the yo-yo to the user. When the
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slack, the tether’s twist will cause one or more portions of

the tether to move and thereby contact a spinning portion of

the yo-yo. Once contact has occurred, the tether portion can

become snagged on a spinning portion of the yo-yo and this will

cause the tether to wind about the axle structure. The winding

of the tether on the axle structure causes the yo-yo to return

to the user's hand.

There are three crucial performance characteristics of a

yo—-yo that enable a user to perform yo-yo tricks. The yo-yo
" must be capable of sleeping for an extended period of time, it

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

tether.

Concerning a yo-yo's sleep time, the longer the yo-yo can

be made to sleep, the more time the user will have to complete

any particular yo-yo trick. It is well known that by

minimizing friction in the yo-yo’s components, one can maximize

the yo-yo's sleep time. It is also known that whenever the

tether even slightly rubs against a spinning portion of the yo-

yo, the created friction will also reduce the yo-yo’s sleep

time.

For a yo-yo to return on command, the structure and design
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yo trick. This can result in an unplanned return of the yo YO

to the user’s hand, or less dramatically, increased tether wear
and reduced sleep time.

Concerning a yo-yo's ability to be smooth on the tether,
this refers to a yo-yo's ability to be temporarily placed on a
middle portion of the tether without the tether inadvertently
snagging a spinning portion of the yo-yo. If during a trick,
the tether snags a spinning portion of the yo-yo at the wrong
moment, the yo-yo will immediately return to the user's hand
and the trick will be ruined. The tendency of the tether to
inadvertently snag on a spinning portion of the yo-yo is
affected by the yo-yo’s string gap, the configuration of each
side member’s tether-facing surface and the configuration of
the yo-yo’s axle structure. '

A yo-yo's string gap is herein defined as the area between
the yo-yo’s side members. The larger the width of the string
gap proximate the axle structure, the further the tether has to
travel to snag on either of the side members. However, too
wide a gap may preclude a user's ability to cause the tether to
engadge a spinning portion of the yo-yo, with the result that a

user cannot make the yo-yo return to his or her hand.



wi de a gap may preclude a user's ability to cause the tether to engage a
spi nning portion of the yo-yo, with the result that a user cannot nake the
yo-yo retworoe4n2kios or her hand. 3 WO 2004/ 022190 PCT/ US20032@23109B385 One

ot her consideration involved in the design/performance of yo-yos is the
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moved Thé invention is an improved yo-yo in whitTh 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. 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



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
menber' s wetzhewo2k®woi ng surface. This is enabl ed througRCrhEs2e08821905
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sl eepi ngugbokrherend . of Thiae ri@gharls, preferably releasably secured to a
back portion of the associated side member. To enable the
engagement ribs to protrude into the string gap, the side
member’s tether-facing surface includes a plurality of shaped
apertures through which the ribs pass. The finger members
thereby spring-bias the ribs toward the tether.

In a second embodiment of the invention, all of a side
member’s flexible finger members and attached engagement ribs,
as well as the side member itself, are in the form of a unitary
part. This requires the side member to be made of a material,
such as plastic, that will enable the flexible fingers to flex
and thereby spring-bias the engagement ribs toward the tether.

The operation of the active starburst tether engagement
system is most noticeable during the performance of yo-yo
tricks. When the yo-yo is sleeping at the end of the tether,
the tether’s end loop will normally be centered on the axle
structure and the tether will preferably be spaced from the
engagement ribs of both side members. At this point, there is
no impetus for the yo-yo to return to the user’s hand since
there is no contact between the tether and the ends of the

engagement ribs.



the tether's end loop will normally be centered on the axle structure and
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the tetb@encing contact will cause some slowing of the yo-yo, the
ability of the ribs to move away from the tether will minimize
the braking action of the contact. It should be noted that by
allowing the ribs to move away from the tether, any inadvertent
contact will produce much less wear in both the tether and the
ribs than would be caused if the ribs were not movable.

When the user is ready to have a yo-yo in accordance with
the invention return to his or her hand, the user causes the
tether to go slack in the same manner that is used with prior

" art yo-yos. Once the tether is slack, it will tend to move
toward one or both of the yo-yo’s side members. Since the slack
tether cannot exert any significant pressure on the movable
engagement ribs, the ribs will not move away from the tether
and they will snag the tether and cause the yo-yo to return to
the user’s hand.

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

the string gap makes it easier for a user to cause the yo-yo to
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of the yo-yo shown in figure I, show ng the. yo-yo at time .
yo-y Figure 1 is g cross—sectiogal vi%w %f a f?rst embodiment

of a yo-yo in accordance with the invention.

Figure 2 is an elevation view of the tether-facing surface
of one of the side members of the yo-yo shown in figure 1,
taken from the plane labeled 2~2 in figure 1.

Figure 3 is a side view of the yo-yo shown in figure 1.

Figure 4 is a perspective view of one of the flexible
finger units employed in the yo-yo shown in figure 1.

Figure 5 is a cross-sectional, detailed view of a portion
of the yo-yo shown in figure 1, showing the yo-yo at a time

" when the tether has moved to the side and is causing the
engagement ribs to move outwardly.

Figure 6 is a cross-sectional, detailed view of a portion
of the yo-yo shown in figure 1, showing the yo-yo at a time
when the tether is in a slackened condition.

Figure 7 is a cross-sectional view of a second embodiment
of a yo-yo in accordance with the invention.

Figure 8 is an elevation view of the 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.



when the tether is in a slackened condition. Figure 7 is a cross-sectional
view of a second enbodi nent of a yo-yo in accordance with the invention.

Figure 8 we aowebkevati on view of the tether-facing surfa&ca/usedosonm®odf the
side nmenbers of the yo-yo shown in figure 7, taken fromthe plane | abel ed
8-8 in figure 7. 7 WD 2004/022190 PCT/ US2003/ 027905 Mode(s) for Carrying

Qut the Invention Rehg&rei( 9 BowW 9 the dr anings J gLeatern, detail, wherein
| i ke characters refer—i—o—!g‘l—ke—paw“r-r&%—g{:ghM figures, there
i s shown by Redemumimdanol &oydiyeo drnavdegsr dancereatiarh detfairlst vdrdsogiment of
the inv .0 -y i.ncl u fir c 1,SK-s si de
menber sﬁg%tehgp%gg:t%%ﬁn%&%gg ﬁ_'(())gg‘tq‘?feer p\?fk;ts:n%gq%eg%&qlr%c% e&if’e

stri ng- thigerest, hehefa rncl wihesma Hyodheporuniegral8 1t katycensi riol esceo ey

portion t he axl e structure. T et her! distal end (not shown) will
nor mal | fﬁfl%g iéfgrtsgC ce&[%é)tdé&{lae toc()%e ttthoe é%léflﬁ%éutoélrr’por ary securenent to one of
a user's fi ngéwrs yoEaoh 1siide lneldserf iz sthhanudess amdantild karshrapad arideon 12

h i hed , d ircl h i 14. Mo f .th id
menber DREGR 2 £ dam FRPEE T HedH TR rtiorT S ety B i e ¢ he
yo-yo W Bh sfravamathlyechddeaimea and refivdescrarnactepattiicsm SThenatent er of the

hub portion_includes a, thru-bare 16 through which orti of, the axle
St UGt UFBC ERTERaE. Lo FIFERERt S diSodmTiont COAHST de TR IR hde
of a ri giidteat endal (nsuc khasmwoed,11plmstiadl 1of betaled W terdwtd el Mo he

si de nmenbers ¢gn be made of a non-reié%g; rrater({ﬁl, or a combi nation of
rigid ard FOACH it A G YalSE CUHRD StHetUr & 495 dh age of
Earts t hat Eﬁ@hu@ﬁ_sieam}eaxiee: v} rirﬁilﬂo&sﬁlafn %2@111113#): f&pﬂﬁ:‘ ch?rtZiébrﬁrmiz ﬂtl’@aﬂl) I
earing.unit 26. The axle pin is prefera in the far ead bolt
' whi oSt RE CREREBG s Th ATy Sedie O & HBSlaHal 1% shaped
conpl engnar yneg®eirt'y 32 ifg@rmed idonddie: dutedl4 roftHde-iefdohaindh sigle nmenber

. i ght - hand si.d nb 2 f bl I i ncl ud
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characteristics. The center of the hub portion includes a
thru-bore 16 through which a portion of the axle structure
extends. In the preferred embodiment, each side member is made
of a rigid material such as wood, plastic or metal.
Alternatively, the side members can be made of a non-rigid
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 other

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



32 into which is snugly, and non-rotatably, received the
hexagonal | y- shaped nut 22. The nut 22 is preferably a | ocknut that is

t hr eadedl woenggehot o a t hreaded portion of the pin 20 PCo/ushe@sspwosecure
the two side nenbers 2 together. If one desires to disassenble the yo-yo,
the nut 22 can be unscrewed fromthe pin 20 by rotation of either of the

yo-yo's_sid megber s, 2 at i t he_o N | d<bey.no hat
other %9 v§%¥?%%%§ $§p%é€%fé%%%he§?%r§? é%%ﬁ éé 8§§gge F ?Pge%sgg% a8 W
2004/ 0224 96r P6dd US2003h82B806. rod threaded at both ends, nay be used in

pl ace of the_abave-.described n d. ho I e it .26 1s
preferably c%%%gﬂ?%%g%?afﬁngdggygnagnagc%%%?ggggggnEPﬂﬁ%bt?gggﬂ3%P an outer
race 40destiga apllucahptryses bal inhearirags 38,| enabeilerhernebet@eend The axl e

pin 20 sses. [ hrough e _center of .the ball L ni yO0-Yyo
isin aﬁf%§§£h%YeﬂggBﬁ&?tP%ﬂ?lpgssﬁgupacgge o?ggr?ﬁgF%théwgggla%ggring
unit capibhe2oephaced byrothrr thgpeendér odt dhabbelilinbtsringchmditnghen "
transax] es, or be.dispensed wt en_t.he.yo-ya, enplo fixed-.a t hat
does no{h%nﬁ?ayoah§ * eﬁﬁt?§§?9gﬁﬁé2598dbgF¥§f ggcgggﬁéée%GZEO%ﬁc é §§ a
thruhgft%etBﬁpygbe&biﬁbzzhﬁta&hﬁ baimegmapaﬁsby:SWhe@ tFpe¢09fp i552

assenbl ed, the spacers 24 are . receive thin identical cavitie in
their rESpaEEPie WRdES, nthbeREing %ﬁ@néagﬁFFes°§2%§rglégﬁﬁﬁgﬁeWPiPy in size
and shapgent eht&hgooybeembaciyBgastii kaceaxot thatspgaesr aotOemplioy phgce, the

spacer's inner-facing sirface 54 contacts the bearing's inner race 36, but
does nofetBht¥etYtReVBRARi R ESouter race 40. It should be noted that the

surface of thgcRUbBhck@ace4i sncsubskant kakhyhpeependoaghawhiieht e axle
tether-facing surface 56 of each side,nenber@qu do%g not conta % ei t her
of the BiBe20nBABers. SIhee the BEaYPngSsaSGEEPLIFSee t86eSPRGE Sortaél S he

spacer sr@ketbegasivilenimnaestithli &ahvi@eeko 59piih ahedigamesphetefer &imeyve
i ndependently of the side nenbers. To facilitate the return of the yo-yo,

each siBemhekBer -i sThehEAN1RAGENG2aRTECCPYRLISPEPEGEYt 1PetH&R ERGhFETER

system tdhene 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



systemincludes a plurality of novabl e engagenent ribs 58 that protrude
into the yo-yo's string gap. The ribs are oriented in a starburst-shaped
array abowD 206wn2e®nt er of the side nmenber and extend tRCoaghocoapPhement ary
apertures 60 in the associated side nenber's tether-facing surface. Arib
is herein defined as any structure that is capable of snagging a portion

of the e . ELgure p i des i t her-f.aci sur face of
the'rigE%-%Q%% %ﬁ%@ renber gxoggt geéoﬁégeéﬁoaggpgéfiéagg %gg %ﬁel%
t et her -paefagalblyf aceeghatherbvehenlsirdénnehbee kudi depferably Wocludes

2004/ 0221 / 0340279 : t b e kn.the figure,
each ri ggngég %ré%eggb § g%ﬁ%&gg%ggr?gﬁggggsﬁ?n%gﬁgpghgngggpgférabIy
i ncl udeSinacl theaapedgeré2 ©0 &aei kbmpfiemengagegment swzehanke shepkeito Since

t he aperfures. 60 e _conpl ementary_in size.an pe the ri.hs, they are
al so tr#%ﬁgﬁf%?’iﬁﬁgﬁaﬁgg ?58-?5¥§ngiaﬁn%§nggég%f t%ngi%§ F%g%revented
by havimgvethentli ®Enshensibk ithprapenterebyohbyingnichel Bymgnedbes than

those of, the rips. Each.rib.is_secured t and _f ot t he .end of ... an

ol ongat BR° FPREETE At Ve IRa L ger bR erothehar BosParh, Aby THdS of a
mat eri al thakaphovidessseseuirsbietent ahbexXblinki tie endhods apl @dbingadred
metal. The el ongated apg, of _.each _finger nenber _is referably also
partiaI¥§n98§h%%§PﬁFe320r$Pﬁef%Pﬁ85rmﬁgﬁﬁﬁﬁ'§refP§§FSEPE§yLmﬁﬁénogZ@h rib
58 is imnseetedltBheugbrbtrsdasseemat edheapartt dlex6Biilntihe ssicte agenber, ar€a
66 of th r%b wi || rﬁferﬁgly ﬁonta%t thﬁ?aperture'ilgpex 68. In thi.s
manner , PLRECLFLOE8MPS2 i ni £88” PAOPAETEL ERAPF0 OFhEERT 1048 p Gde 1int o
the yo-yeecEe8bbingalap. pdhtsaCont aekphnyibaws Eotrtheéhkl Exinblee renbger stenber
64 to bgfone slightly flexed in a direction away fromthe tether, thereby

appl yi n§1&%pPel{b¥d on the finger menber. Figure 3 provides a side view of
the yo-yo shgmeni 8athguip 58. iknihBerfegutdrooad éas sesddiatteal | of the

floxible LL098L cFPTReLR.O4:9L hig,30e Tobey ae atiagieq, g a common
preferably contact the aperture’s apex 68. In this manner, the
rib 58 is limited in the extent to which it can protrude into
the yo-yo’s string gap. This contact may cause the flexible
finger member 64 to become slightly flexed in a direction away
from the tether, thereby applying a pre-load on the finger
member.

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

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

into, a yo-yo’s side member by enabling a slight amount of
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ring 70. As can be seen in figure 1, the support ring includes an outer
flange portion 72 that is received within a conplenentary groove 74 in the
si de nenbwpo'2804G2m9p0rti on 12. Thi s engagenent between PICangeooEo290HN 72
and groove 74 firmy secures the support ring to the side nenber. The
engagenent ribs 58, flexible finger nenbers 64 and support ring 70 are

pref er abl ¥o).0; bhey P10k 061 35 Upi 43T ¥nof LexpBLe Linger unit 76. Figure 4
provi desa perspective view ©of the flexible fingér unit 76. As can be seen
in the figurghe oherahibhsofupperactiifig Foarhurgdeseihpirucalidavgrentgaps 80.
These ¢ facjli t L. nmoval r hnserti 1N

yoovo S Ip ket bhy' BE bk IoeaT R, E8Ey, %, I5°E S0 drosorel

PCT/ US2803tB27808 ofi hkasktehhkrf| wiithi they tethele aguppeentmiadg lotegion

operation of the.active statrhur t et:h e epgnt y mowi_kl, naw be
describ@g?r?nlfiéﬁrgpf?eﬁhergg-é%ligksﬁéﬁngggg ?%é e%g %%%iﬁéoétkhgr, W th
t he tetheeeping, ceher gb-kocatiildnconieneei toi spspawedhbudmaayl ispetthe ri bs
58. If the -yO LS | eepi_ng he yo-yo will continue to spin wthout any
inpetus£ot5gfg¥ﬁrhotBﬁthgﬁ§e§'éaﬁgﬁd. Figure 5 shows a portion of the
yo-yo duri ngriberepér Ehpwanaepot-tdonooyo thei go-woedsimnichéheser has caused

the tether. to nove toward the_ri.ght-hand.si menber . 2. T t t et her
i's presgﬁﬁﬁoﬁﬂaPﬁgtoihg ¥Pa¥°n$ﬁ6§# gﬁFF8§n5§%§ngsﬁ§sh%€a§%§§eg§ﬁﬁuiibs to
nove a skigbt dbshaneetb@atrbe thieghtigh®reanshedldd nembetrhat. t Mhentheertent has
been enabled through a, flexing of .the associated,finger @prer 64 in a
directigﬁkgﬁéylsfpgﬁﬁﬁﬁggt39ﬁé%§%T i§ Fﬂ%@t & of° éﬁgﬁbeneﬁ¥l &ifeen t he
t et her aadstheshiibsri®scausnpges e lfighet idds teinide &or i trainght .Sl iayte

there is insufficient to

:!8ﬁ1??€§%? gegggéy?hé%§%b$0m0§§m§P¢o g ERE F%%gﬁkgg%jﬁgégﬁfgieresponse,
to presgsuegifgyeptrednen akiemiby cclomiagler wWehbeliie ddetimers, dineyetirasstawary, but
do not snag, ,the tether. his i,s unlike the prior art rein the sane
contactfﬁP@sghﬁeteEE?ﬁeenTgﬁé fatsdr tYRG 8&ée qg%?%%?$g§§”?¥béﬂﬁbuld
cause thether 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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tether to become snagged by one or nore of the ribs, leading to an

i medi ate return of the yo-yo to the user's hand. To understand how t he

i nvent i onwoanarazai9hact nost conventional yo-yos, can b@Craeow3m2mes urn, it
is inportant to wunderstand how the tether is nade. To create a
conventional yo-yo tether, a long flexible string, preferably nade of

cotton, vserhal dethd,n tidl fusaid & heddve il asdidrandte 8 -apsl 84nf the

string (note fiqure 6) are twi sted together in a helical congﬁuration.

When th&epalys i@ dheefiaihen hasemdnd ¢fladie whesahy  thael agk of the
YO- YO PWe$ sd bl HeSSHA i drelNllows HIRS &6 GARUSIHME the S1{ARIS, Loy SIRI N
tightly twsted together. To get the yo-yo to return, a user noves his or
her handnt ¢hecarse assimdhe jyorka'vg aor € Erudthiere . | MMhespumsesting yo-yo
will no r HSEfS t = \V;

2004/ 02\215%5%%%%8%03/ Oza%olgﬁrtgjgg#%s dr%%nﬁ),% %kﬁjeﬂﬁscgf'% an%dérmhtseen?etég/\)iar d

t he yo- yidisTihionditdan tiss ishawre iretfherutdseconi ng sl ack whereby the | ack of

tension in the tatisrc af | que, tha lao StTandsd & 5ldahtdy W dhyin the.

area near thé yo-yo's aXle structure. e untw sting strands nove
out war dloprttewdricgoridreorengatdensintt hailksi de mefhtierth ofTHilse cordia’irside shown

in figu . fi < the t r' ]ﬂgg and, 84 . wn
cont act ?n%g]%tergﬁenf&gt}geh%éln d F1bs ofthgaofwo tscﬁggyo-yoegrs %f eéhgnenbers. I t
shoul d (36 andteecd amditidmn, haeetdrert iicnd i thsd actkerets clordi thave t he

portion { r t hat v \ r t I | exi bl e
and do %ggffetﬁja\%ltﬁ?ﬁlggia\% ye){%egnueslgpo%deéﬁy%lo aqué/e C?(%’S%Oegoﬁag\g%s%q hem to
nove i n aftid ityarmepustiown iamyf igfurthes.rikss &£ a esuide tthems fo guree shrovisha
different, second . engagenent_ hetwe he .t.et her and t.h ribs 58.
Si nce t RETF %s S0 "}nﬁcl)lt?L %rrgc{/lg?l%ngﬁor r}})Sota}'n roefsqjtrhhée’ e?he %e]fl%‘ﬂs r%khogés £ or 84
get snaggedenendne serecomt e vafe tdie engdeenbtht THetweasutlis tatldre dred hgie

becom g qokss Ot e SHION 1, SLGE RIBEra) AN AErsph 10l g sbou
t he yo- yethetrUranstiraridie aflserr Shayut shhwy@hbuer descrobatbre 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
e 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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engagenent is basically the sane as occurs with prior art yo- yos that

enpl oy conventional, non-novabl e engagenent ribs. It should be noted that
the fl exiwbeodsn2gen unit 76 is preferably renovabl e fr ecriiseomsiod®osrenber
to allow a user to replace it with a newunit 76. In this manner, a user
can replace a worn-out unit 76 with a new one. Alternatively, the user

can mar kedldy reharee fidimipry NdminGe whadlact eri stiscQfd t ke yémp'lb d 2
renovi nﬁ@%n exi stl ng.unit 76 and replaci brglI it with another unit

whi ch t P85 et ivenBécs aedved disinermx 1 F e Bi994Sy HE deanasney c%o%nd/ or

the ri b&h@a%@of frey qrﬂltadvsémaclqndd@duﬁp%w@ wnddueaefddei ent of
frlctlon For xanpl e, enploying a unit 76 that has relatively stiff

fingers }\%@Ifd’rreeé“i‘ﬂuth ﬁ‘aé@ydl% MArate i%°A%sOn Gy RATR b RAMP 4 Herikved t ent

tether gentiaet tguidiRg the s@ﬁﬁl(?i rm@crf'ot@d &R Wher rd CKLe:BU1 £881,8fet 0 Make
return to the user's hand froma sleeping condition. That sane unlt woul d

al so mak@itthe &y d-sy empd owe D ooy Ardin of Bl IS200s/0 Z74gts nejerr $ orth
per f or mg@.dieaRl N9 nyfdrCksri dd damsthﬁ% wqcferﬂ%ﬂyaeld & égﬂtbg%ffﬂ@érm@

relatively flexible fingers, the tendency for e yo-yo to iInadvertently
return WSONd SBehy odliegd stependigreiny dakbuihe m tHieshes Yoo gorl e
perforn&@gy%pnpllcated string tricks. It should be noted that when a
flexiblé finger unit 76 is enployed in both of the yo-yo's side nenbers,
the flexibl &ifiugger usind S ahdyoteh sredrderanadimgntcat ke Whifyer®ht  from

each ot ek @e%@lﬂ%&ﬁanv%g dslli%e ﬁd}%wsteém@xsmggﬁg%aw i3 5;55 dP-Hp- Figures 7

and 8 show a“secon nt of a yo-yo active starburst
t et her @sgageamse syidherblien iratsgdridance Biigure he pnmelrdea)ra Fqase 7

rovi de X Vi.ew Her %& e 1 hg ¥ ¥Q, 1 shown
Pn fi g%regt% oA v?leegu %qgé}#e rfoerﬁJf 9tnd;ers the engagerren lor%i bs 94
| ocat ed fagurige 1endtéleofflt6h<aﬂhmg‘i§mqﬁem1®em @2a residiethe maagement porti on
of each side gieiher. 34 Sy o q95 A Bl aY Al AN eual 008 Pled e
e ane

si de rs taken roma erei n one n view
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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menber's tether-facing surface 98. As can be seen in the figure, there is
an opening or gap 100 around each of the finger nenbers 92. The materi al
of the siwe aenter996 and the shape of the flexible fimrgeErusaensveTss work in
conbination to allow the finger nenbers 92, and ribs 94, to be capabl e of
noving in the same nmanner as the ribs and finger menbers of the previously
descri bedt+grhodi ment. Since the finger nenbers nust be flexible, plastic
is a preferred material for fabrication of the side nenber. Wile not
shown in theSinger éde iflaxiblie Hiingeie sy ofare hel mvempare Wwhaoaty a

separ at g, $ar ithg REEend g&% éb%fagte%aﬁ%@f ?@g%evoreaﬂ | Qyed éﬁ’e bi as

said finger nenbers 92 s 94 towar t et her or exanpl e,
spring BAeViosgdly &@Scé?lthﬁﬁo@rmhﬂ@ﬂ(ﬂ@t bari@wvea:,danqml@qudrdr to the

flexiblg;g 'd%?l“ca |4 o/Gy CtOLHh% %e‘%ﬁ a::te OnQ{eLrh?rﬁ Iq{) & nC!f A, one.of the

yo-yo's si s “Wwher &b i'nger nenbers
92 to bihat¥ ﬂfl@@rhaﬁ@a@l@ rectl on toward the 13 WD 2004/ 022190
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separate part romt coSt™ savin may be F i zed over the
previ ou§Ie§Zh&efs©mlae@H®mtodaym Iaca/\m;aexghtalrmmsequermu i sanhianteadje i s
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be note lHE‘ )élt? g futélg%of “an YactiVe g)tarburstonetest g"%gfe@é?ﬁ sjfs’tem as
t aught hhleelsm’,st@a\n Cha éra;dldyﬂ:@temﬂdt@ﬂﬁ@ngw&mﬁ :Lyn Mddﬁ&mﬁj’rﬁ; one
shown. X , Sys an facilitate | 0-YyO0sS
havi ng g%}ﬁ% ? esogf %?; ey Ltt% ulfreess‘ Gr g‘r?é’p?ess drl'fe %

shoul d ahsulblearlsbebet mxtamﬂrmtemghﬂmmAajMem;@agﬂr@fﬁgdgmmarmkﬁ&om in
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nmovabl eleﬂgagemambem bs imovaitlke IS.I]CﬂEIIWTW $mplioyiesl Wi tFhirtHdhenseope of -

the inV%ﬂg'%ntkg §g9|0% 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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novabl e engagenent ribs in only one side nenber whereby the other side
menber may include fixed engagenent ribs, or no engagenent ribs at al. The
pr ef err edwortbedizeent s of the invention disclosed herei RCHASR0UIBRTIOS

di scussed for the purpose of famliarizing the reader with the novel
aspects of the invention. Although preferred enbodi nents of the invention
have been shown and described, many-ghapges, nodifications and

substitutions may be nade by one having ordinary skill in the art w thout
necessadi-| yAde’paWpr Dolts el RE LY spr r| t and scope of the invention as
described in d;he.f %'n'do‘f’s“eb%%n%ﬂ j 4 1oAY Idydwy {Hhe, present

i nvention is capabl el ng exp orte in any srt lon where a

retur nablp@qedyalp@rdteslerl@ctlomhDDazo@Ml@ZMGWWﬂJSZOOSI 027905 dainms 1.
A yo-yo Co”p“ e'%?l er ISt AR E)%I%lq}% ’6%”%%515&11 ﬁ%}lﬁ}&ef Ina
et her secure

spaced- apart I'on by an ax ructure; t to a portion
of said axl ev&nemeemuree,ch erersalmi edcle oferdgem diade aremdéresr-rm:jalg

t et her - f%&lf%%e rtﬂ%(i%h sar% dé)%%sctr%berg)qi”gg‘ J e faces

toward the opposi eoneo urartyo novabl e
engage nmeotvarido £ hep walplos idesc wned cifo sesial s ifder stengiatss nmmhr wherein said

ribs protrude o] tmardl mard ard 2! f i r
t et her - f aci ng sliur ace%/ andm\ﬁnearer n S eznaln(}rt 91 m%J kfl}ttrt &%coﬁacts
said riskdd Sdirdtr |sb$ie/\n1delmbmverherardisraeicd |mmsavrmotfm smtdrramiher. 2.
The yo-yo of O ai.m 1 wherein each engagene rib > an . .end
porti onlﬁ f'qagﬁi zfsasléicrlta?tte]c?rf I&ahI15 @JT%ID eﬁnesr%%ge? érﬁjc?Wereei eg p U t y of
sai d fl exirdflaeef,i pger wheMedns wireh amrmeieﬁﬂﬂsﬁ dssaiahtf iarsd crdeaaesnierid 3.
The yo-yq,of C.aim 2. wherein_all aof sai xi bl e finger nenbers
associ a%/r &5vi R At d o St %Fﬁ’e Srertbh & cgrt efdﬁﬁé ?fﬁt o scaojr’ffm% e Hor t
menber that is secured to said first side

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 saild 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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menber. 4. The yo-yo of Claim3 wherein the support nmenber is ring- shaped.
5. The yo-yo of Claim3 wherein the support nenber has a flange portion
that i s rwoebwmad2190t hi n a conpl enentary annul ar groove PCA/GSad0d/027905t si de
menber to thereby secure said support nmenber to said first side nmenber. 6.
The yo-yo of Cdaim5 wherein said groove is located in a rimportion of

the firsttisidRIERRer henbtey ot of QaiiRZR Vﬂ&fc%ﬂ“ drhier suppert menber
and its 15 WD 2004/022190 PCT/ US2003/ 027905 _attached fi nsgter menbers form

a flexi B‘Ib@lfeilﬁ’géra%iqqltaﬁcﬁ ST B s aefwRd § e vaid ed to said
first sihdgpgrenber. 8. The yo-yo of Claim7 wherein the finger nenbers of
the flexible finger unit have a first predeterm ned anmount of flexibility
and wherein when said unit is renoved fromthe first side nenber, it can

be repl aced e ALRLH A IH B & WHdGem WHd #ihg¥Y Gheddis-d iQgerndrenber s
have a second predeterm ned anmount of flexibility that is different from

said fifdsxifpleddiaanmenidnimite of Fiusd muedstamingd lanagreyt cause a
change 1 BA1AaRY landiye:ldid Andh USPld hh AV Lo o Attt T1om a

sl eeping condition. 9. yo-y aim 1l wherein both side nenbers have

novabl e Tiafagddenmembss, 0. Chie Boo-sapldcad dmanaifweiflexiblast one

f1 exi bl -f'gréqer : P . %‘%’I’”&]& terdal The yo-yo of
Claim 2€fvj\7r££erei rlimtlhrqu?frwéﬁl%m e ngE Iggreq}an I tsfgiag%‘{)éziaat%%:?rf&]exi bl e finger
nenber s paresleftermddiess amasiniylad fUrextidrid igar tthat2 isThl Sfenentoffinmisaidd
wher ei n d: eent Jd t end. t-hr e]acs] apertures
in the t%{l%er- agegcge%g% ace Oé%{ét)ﬁbef ﬁ(lregth)slllgleﬂyne%%r. g@%@%-yo of

Cl ai m 1Zanser @i chsaige dpemtaw esmsy elt subst de i &1 ya tuseangud drave Shape.

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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14. The yo-yo of Caim1l wherein the novabl e engagenent ribs have a
substantially triangular shape. 15. The yo-yo of Claiml1l wherein at |east
one of sawo02mevERi%e engagenent ribs is spring-biased t@eearus2edio2es her. 16
WD 2004/ 022190 PCT/ US2003/ 027905 16. The yo-yo of Claim 1 wherein said
engagenent ribs are located in a starburst-shape array about a center axis

of the +fdrs i ggmg LA - conpri sing. . fi d side
nenberslséécuﬁré% S/(;%g the(r:‘fEr icnljaalm épé@le -alglaigtglr(gl at a%él%e;{taﬁﬂ%ﬁg&g ructure;
a tetherlosedwdednt @ ®tpoitimat cfhays dirpde aftquictaureagntasharsin eacthef said
si de merjers hag2 f&her-facing surface in which at least a portion of
said surface faces toward the opposite one of said side nenbers; and
wherein at | east one of said side nenbers has a plurality of novable

engage t ribs, | ocat i.n jits tether-facing surface and capabl e of
cont actrrﬁ"ﬁg' sg'l §’Ot &t%%é:r%qn&%nélag'l east a portion of said tether is noved

toward sai d rfiibst wiet elaveal o ik atdmd e rengagemerd tadestleee i1 exi bl y
secur ed t hei Ci Si nenper J nner whereby each of said
TGS AReR o e S e s B

ribs is nmovabl € -an § capa etfeing noved in a direction
away from sai detétehrersehurdany oo fa nstr tproed et fersa ink dhxt e es tofuengage ment

bet ween sai d_tether and.said ri.bs, .apd wherei n.when sai 0-y0..1s sleeping
at the end of’ eﬁeeﬁneter?ecrh, Oatdsseacloqicflpi]eegé rerlﬁsng]dalS teilpeetg"fé/ren%%(ﬁeth%nt

bet ween ssaifd.cieetimewhandh sei d gddis avddriciause £ tdd y Gumfdae rdasdn to a
user's The o of Caim.1l7 wherein hoth of said side nenbers

f eat urer%g)g%l.r&'lg:lhiet Y5 OSH%R/eaﬁrbe &fetentt 49 FERSa e % t hei r
t et her - f aci nghsitiefiac es: drchstapaid & Ofsatientsictd ngniaih teided pwheal ity | east
o1 ocate U (FAEFTSTE e T Sha &b S HP o 19 1960 yo
conpri siam@ daipa®ll cand: seetHbiSinde JErbaleIsac wWirth tagatdedt id gortion
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.

7 " 71I8. 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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spaced-apart relation by an axle structure; a tether secured to a portion
of said axle structure; wherein each of said side nenbers has a

t et her - f aworego4/@219900 2004/ 022190 PCT/ US2003/ 027905 sur fracaiseenswbiooh at

| east a portion of said surface faces toward the opposite one of said side
menbers; and wherein said first side nenber has a plurality of anabIe

engagem@ﬁﬁsfébes ihoGated ian 'lte%sttetah?)'b'rft@n%'nn%fﬁ%ral%p%lﬁ‘ﬂcec@%%@
contacting said tether when at |east a portion of said tether is aned

toward $8PFarei bse @REPSiikesane prifbsadde sigec meBdars ;a ad¢hmon support nenber
that is secupgdri9nsabdq ikt Siide TREReY :Q%erel 3RS A TRIRE 1S

operatively connected to at |east one of sa agenent ribs to lchereby
enabl e SAPdJgmenéastibend osp tesl dneAgagdndierrifesing seirdasablaed of being

moved i Bagaflh Lepl %n%@-)elfnrgo éaal ¢ hptherndyr iy gg l%gt St S?o‘}rtﬁ%‘?{[ ¢ ned

type of engagenent between said tether and sai wher el n ‘when
sai d yoS§édi §eshespilagmavechdoeingd @ﬁlﬁhélb@bh@her@l§ec@ndipnédeﬁeﬁnlned

type of sgpgagament 5 Q%EW%Capa grEeR%ﬁﬁe%th%%'q 1ée§%0 rgteé%(fald

engagenent  ribs Wi of causi ng the ui 1o a user's
hand. 2@lr$hesydeymembe@bawherglwh@r@pmlmnemgmbenglmenmemaﬁ;wedythe form

of a flEBhHEEtEHnQSra%qu% t %%e of said engagement ribs to thereby

enable said at least one of sald 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.
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