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embodiment, the flexible finger members, and their associated

engagement ribs, are secured to a common support ring. In a
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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about the axle structure and the yo-yo is released fransévenbssanos hand,

. the WooYeobhbiegbegin to rapidly spin as it noves awgwuéﬂﬁgb{2$;user s hand

and the tether unwinds fromthe axle structure. Once the tether is fully
unwound, the yo-yo may "sleep"” at the end of the tether, whereby the yo-yo
continues to spin without the tether rew nding on the axle structure. Once
t het§BRGE 18 @PBEBlﬁBOUFhépé éﬁéeasﬁﬁﬁﬁéPrSfaﬁg|ER§ YPhHP &Sperson can

perferanvelihrtbf SRENALBEG ' ¥OhXAd, | Rh8OyB-9b wihesSBehhhcks, rh gat nni ng
yo-yo is tenporarily placed upon a portlon of the fether In di ate of
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tlghtenlng of the tether, which is then automatical by a
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tetPrerepy WAL ybLyoceaﬁ%19ﬂ%50&on9§§np9%£heﬂ§ Phe EQ%hE?ther to move and

t her eby contact Spi nni ng portion e yo-yo. Once contact has
occheverdingeonether apbet sGmucinrebecone snagged on a spinning portion of

the yo-ygnagaehbi Soui Ll scauseptig t eLBEL Lo ng ahout skhe axhe structure.

The w ndi ng r e structure causes the yo-yo to return
to thétu@epesshandanTheréoamewuhheéherapaahlpgryoryancelnhaometeflstlcs of

na pefo nmust be
ca a%? #Pﬁ%ggblghgngEgﬁ eétg d& Eg}¥§ {5 n¥ pl?ceg 88%8 feturn on
comwanﬂloandf|thshbatuebelaﬁe@mhdoatehef tBEh9eth€nhsetwongndsyo yo's sl eep

Linge the LoR fét}@ﬁ Y9 ¥8s8a0o-b8 FRALLLO BhECHsLENG; 1P fiakkMB the user

have t any pa ul ar “yo-yo F Known t hat by
n1nrﬁpzdngugfnerhoﬂnlhhehéeybeyo sThoapenéht sesohe tananaxipgifze the
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slig y ru agalnst a spi hni ng por i on of
by a temporary slackening of the tether. Once the tether goes

slack, the tether’s -twist will cause one or more portions of
thé 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-
vo, 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,” the created friction will also reduce the yo-yo's sleep tine. For a
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user causes the tether to briefly go slack, a portion of the tether can
snag a spinning portion of the yo-yo. The ability of the tether to snag

one i d1E YOO SPINING, ST ey sls allen sphancad through the use

of particul ar ions 1nt ethér-facing surface 0 i de
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usert ik d@ b PreHaas et ddy tHh detased hethehdnedligeand reduced sl eep
time. Concerning a yo-yo's ability to be snmooth on the tether, this refers
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t et herdviddiiddr tie Heatdiel daTagiRt tantdne SNagWNG A 3R RNIRY rRaii-on of the
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i nadvertent|y snag on a spinning portion of the yo-yo is affected by the
yo- W®'sS skqtlify dedp,2ltheides i Jiddis sheofribacifacdilddarenitethert et her - f aci ng
sur feaffy Atbrdthe (Y IAWALGR At NeAS ¥81S AXe Stpucture. A yo-yo's
string gap is herei'n defined as the area between the yo-yo's side nmenbers.
The 4 rhed Wi e S qnﬁgngﬂheﬁgto rub on the ribs during a yo-

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

K 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-vyo 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
engage a spinning portion of the yo-yo, with the result that a

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



gap proximate the axle structure, the further the tether has to travel to
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SI nificant wear_ occurs in the tether engagenent structure. However, once
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yo yﬁesyop%ffoaﬁan@@ whil wdgar adgrandc-the wRayOv¥k! Lneveatyally becone
unusab scl osure of I nvention The invention is an |rrproved yO-Yyo in

whi eANBaGHF qieSPiRRERY BAGh4eReRt Eheukbuve-ishehpfbyedwidlfacilitate and
CO”ﬁéPﬁaiP&hﬁéa?”@@@éﬂ@ﬂ? beRBr¥kOsY ni?@&gﬁﬁswéérlSééﬁrgnﬁnstﬁg merber

t hat enpl oys an active sfarburst te her engagenent system The system
f cab BERST 2SBFAFHULBE - §EEB€HU5?ra§08ﬁveﬁDv9%¢% ehgaybheaRt rvdart hat are

flexiblhysseguerd 8- yees %é%ﬁ@kaéﬁeaaéﬂgnﬂEE@PuctJPéS tﬁeugbL§8 grior art
yo-yos that enp i xed set of ‘raised ribs located in

staP%Ef@%m%%@@eHllgr@agraﬁ? §ﬁéutaebé0nﬁ@e@lihafV@hbu@blhwbecome
"stghRuLsisshaped” is herein defined as a plurality of ray-Ilike nenbers

‘that are spaced about, and extend away from a center point. Mst of
the:.tinme, the novabl e engagenent ribs protrude outwardly froma

substantially planar, tqﬁﬂgﬁkﬁﬁﬁgnggsghggg%igﬁ the associ ated side nmenber.
The ribs are |ocated pr adj acent to, the yo-yo's
axl e strﬁ%@u*@venhl@helspﬂéfémpéévéﬁbb@rﬁgntn whathh ot whéquebs has a
tr'@QEHéfreﬁgéBSment 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
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bendi ng noment. It should he noted _that changes. nade_in the material or

shap@teriede Pithger Medesdad S aAYd alirrBat ivRd Yy Bey 670 198F or HakBe. I n a
firsisreed Rk @f Hhed mer ligh coablingfidnskwdeh ABRDEn'exibliexihl e finger

menbers are attached to a comon_ support ring. The ring is preferably

rel éasdbliyp secdred thrausdckhsorstiees of the afééla@ifét &9 drgéemeRber. To

enalle iRe t1eNgagemBNindiids § @ PLekr ude shtifokhanst kbnexaapitt he side
menber's tether-facing surface includes _a plurality of shaped apertures

hthr§@@ﬁhﬂﬁﬁﬂ@l@h@GHQ&§gp§§§@theT¢|ﬁ@@Plﬁe eretethébely CEBRERG- bi as t he
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Side nenber's flexible finger menbers and attached engagenent ribs, as
wel pHfeathdhs go monfePStiedMancEre in the formof a unitary part. This

requires fthe $ide tRMPRIq kR e JTRAR Of ndMRtiRh, akl1 S#Ch asqgel astic, that
will enable the flexible fingers to flex and thereby spring- bi as t he

engdgEhatt’ 5 ilBexider £ e MBI STRE CoFétach6A 6P PhECHEPPve starbur st
tet R RIYI298MRNt  The ring is 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
apeitures 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.
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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 thaer Y iSRowWrdvi diirgiirehel ,yo-tyaken th emdie yanedmhaled dn 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 enployed in the yo-yo
shown in figure 1. Figure 5 is a cross-sectional, detailed view of a
portion of the yo- yoshown in fj gur e 1 shovm ng the yo-yo at a tine when
the tether has noved Botehele i ~the engagenent ribs to
nove outwarfline 1 is a cross- sectlonal view of a first embodiment

of a ydo-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.



Figure 6 is a cross-sectional, detailed view of a portion of th

e yo-yo

shown in figure 1, showing the yo-yo at a tinme when tiseNéwdnitisr 2086i n a

. sl ackepeshse@ngation. Figure 7 is a cross-sectional ptpuwsehs@7$0RC

enbodi mrent of a yo-yo in accordance with the invention. Figure

el evation view of the tether-facing surface of one of the side

the yo-yo shown in figure 7, he pl ane | abel ed 8-8
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in which the head 30 is non-rotatably secured _within a hexagona

Conﬁhéﬁﬁﬁyapyogégﬁt§h§2YP6VﬁeHlFH favorable balance and spin

characteristics. The center of the hub portion includes a

thru-bore 16 through which a portion of the axle structure

t to one of
tion 12
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rovide the
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t he axle
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ly, the
m@en of
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| I y- shaped

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 si
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 locknu
that is threadedly engaged to a threaded portion of the pin 2
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 oth

conventional types of connectors, such as a dowel, rivet, or
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the hub 14 of the left-hand side nenber 2. The right-hand side nenber 2
preferably al so includes a hexagonal | y-shaped cavity ﬂﬁNbW&ﬁbéMﬁaob IS

- snugl wo sagongeyr rot at ably, received the hexagonal |y Gk R%0s22. 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 nenbers 2 together.

If one desires to disassenble the yo-yo, the nut 22 can be unscrewed from
t heXpch thaepyiefofat P@r’?hoﬁnéstrhéf\ayoibet hlée@o—lg’/‘o'péagedé’f Ffhele VR T el ative to
t he gatheripekt ngouhd Be1R0ted that other conventional types of connectors,
such as a dowel, rivet, or a 8 29 Novenber 2006 WO 2004/022190
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andpaurpiliity oy befl Ibdleariagrsi Mgs 14z atecatderehetelserwedine Frdeaxl e pin 20

pas gg@] tg? ?‘é% e RGO A ?%%t%‘ij b 08801 BY 14N hen 1 he Y@ is.in an

ass i'tion. It shoul noted that —the ball bearing unit can be
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whi ¢buartaba>el elniptisn A0 Passes). t\Nammsatxrlesyooyrobies da§wtsleeﬁwzrdhe spacers 24
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i nner - f agi| rface 94 .contacts t e g e e 36, t does not
cont act f%hgg‘bé raﬁC%q: s2§ou gr tu(r%l‘iglecseal %gl t& ?‘ %%o&?ﬁolugﬂn%the%% %t tahg Ssurface
of phe @0t passase | Fhesulidteantd-ald yspers;sem&blleull,althteo stolaeetrest 12alr -afr&CI ng
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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 é plurality of movéble 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



To-facilitate the return of the yo-yo, each side nmenber is shown having an
active starburst tether engagenent system The systema néldnsias 200pl urality

(g%(ﬁ/oeﬂg@genent ribs 58 that protrude into tferySoyRiFoektri ng gap.
The ribs are oriented in a starburst-shaped array about the center of the

side menber and extend through conplenentary apertures 60 in the

associ ated side nenber's tether-faci rface. Arib | re|n defi ned
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menber of the yo-yo shown in fi The tet her facing surface of

t he’d ot Hega s i erevbh 0 |%a¢JdJeh'%%%|engazgem%We L8 9904/ 022190
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pre

erably somewhat triangular_in shape and pref erablg Includes a
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al so rlangu ape to-sid novenent of the ribs is prevented
by taei alrgeltthereifﬁ n@mb}’ msnnﬁallhege%@"ﬁ@m*e%a@ntl%ow mHefhy FiRater than
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e finger er's rty. Wien each rib
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d|n e ex Ich”rt can protrude into
thefyexyblslsyrl ng gap Th| s contact may cause the flexible finger nenber

64 to be e sI| ]X g%eﬁdlhgegtgarﬁg%ggﬁa%g %&9&59 qtether, thereby

appl yi ng Ibr% Foad on"the fi ure provi es a side view of
t heayeryarsheoninnthegaiée member, area 66 of the rib will

preferably contact the aperture’s apex-68. In this manner, the
rib 58 is limite& 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
complementafy 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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1.:1n the figure, one can see that all of the flexible finger nenbers 64
of the side nenber are attached to a commobn support rjgnpﬁ@hbeﬁaooan be

. seen o bdo@yigeel, the support ring includes an outegcrilad ﬂggtlon 72
that is received within a conplenentary groove 74 int e SI e menber's rim
portion 12. This engagenent between flange portion 72 and groove 74 firnly
secures the support ring to the side nenber. The engagenent ribs 58,

fl eﬂlﬁ}eélsfhoﬁ&éf Thsidrd 64 dfd CRUFYEPOLS AgR20 are preferably in the form
of a uni trgfey oraéz@ﬁlbhﬁ Jfi AR dbtlitvel Gt @i ® 4 dHhRW desyaypRiapect i ve view
of the flexible fln%ﬁﬁ unit 76. As can be seen in the figure, the unit's
supporstem mg 120 naveRrd e e pRadd ity TG aps -8dhe Thes® gla'FpSSIT% litate the
uni t;+S HRIMYA Jf Qe W dSEr tih HHY Getd HON0'sS e ATeNRRI iy £nabl i ng
a slight amount of 10 29 Novenber 2006 WO 2004/ 022190 PCT/ US2003/ 027905
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mov et ¥d gégwm%kﬁé de; nd-sihe ddier ot hemd s Ressing
agalns e nenber’'s ribs 5 has caused said ribs to nove a
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significantly s e yo-yo. By allowng the ribs give" in response
to press e é’a@écrfteeld o hdrerfilgss e oritecto £ \:ﬁftwqeﬁ@ﬂtetﬁweqfhésb%r ush on, but

do N+ R Gnd hﬁlé extﬂ?sr ‘is causing some friction with a resultant

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

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

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

will move toward the user’s hand. As the yo-yo moves toward the
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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 t ecidmdsvenibed@2006®

. snagaed 2004080 0r nore of the ribs, leading to an parediesem@t urn of the
yo-yo to the user's hand. To understand how the invention, and in fact nost:

conventional yo-yos, can be made to return, it is inportant to understand
how t he,tet her te a _conventi.onal o tether, a long
erQFSFe SEFPHQ %BFePgFﬁbe%ﬁﬁg m8yescgpwgﬁd Q% f3¥d¥§ %hélf and the two
hal yesiistkands t82 a@dh% b@‘comhlagstsaang (Arn@tr%bfyl Ghee 16):kabe tw sted
together in.a heli conti ura on en the yo-yo.i.s t the end
of “ERBSLOBL RBr LoehE SRR EIOERENE oLyl SreTas EPeed 1 BH L Ro Bt REY

t heggbyheaugiead nihe %héa@dsybosr@R&bnstE@b&bYetWﬂSh@duhﬁgﬁhhahg To get the
yo-yo to return, a user _noves his or her cause a shggle j erk/tug

on ?ﬁéapgﬁhgpvelHUF¥§59A¥etoWﬁ§dy8n§ooerPF etpﬁwéﬂﬁ €t ME™YEEF s hand. As

t he THY sy @ offeN €5 ohowar dhbld ﬂa 29 gigeember 2006 WO 2004/ 022190
PCT/ US2003/ 027905 user's hand, the user's hand npves toward the yo- yo Thi s

results IR EAGUTE: Rer B@c@@ﬁﬁ@rsﬁaéﬁrﬁﬁgﬁeﬁf RE B4cRT6f ShO¥Rsi on in the

tet behtaltawy khe %W%a%bh%ﬂ@srhgssbB96E|bo%@“dﬁjUﬂﬁ}%hQOa%eélﬂ%ar t he
yo-yo's axl e structure, The untw stin strands nove oufwardly toward one

or Behkesws -t RE SheslfeRBersledThbatcy it iteToeEWA Si A Bgure 6. In

f'Q%ﬁ%c@enk@ecb%hﬂ%ﬁo% SEB%” %r%%o%@do%4t%%es%Q%W@s ¢@RkackhRg the
engagenent ribs 58 of éﬁ ﬁéo s sid menbers. It _should be noted
€

tha@oﬁﬁ@nopﬁ@aﬁéﬂﬁéﬁrﬁseﬁﬁrﬁmeéWa @l@oﬁ@ﬂtﬂ@nnoﬁh@aﬁérﬁmﬁns of the

straBQ§1%@a&oh@M%h RV ad youtnahd! ¥ iake teX iRl Y ek Xobhevandndenrot have
the abilit push on any of the ribs _to cause themto nove in the

nanAeéRNEKo OP"FP fllngtfrléuge &s alfesulresifti-s Wilgudd I¥EewshavWsdef f er ent ,

SeC@@Qf%&%%tOfs%&%%@e%9ﬁ% %Qt ?Bg%ﬁ%n%ekﬁﬁhe%%dt%@etekhg% 28d ghace t he
ri bs do not nove, one or the tether's strands 82 or 84 get snagged

by &A®SoR8or §1dicet e ﬁﬂ@§ @8 npfi orgsulons iof tREN efhéhebecon ng | ocked
OntQe%ﬂ%r'%p%QQb%@ss@geOQB@QQQQ%)s%%@g%@C&@bbdw Rd pYrabeyt thihe yo-yo's

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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axle structure. As the tether wi nds about the axle structure, the yo-yo
returns to the user's hand. The above-descri bed engagmmeiemtsertz@®scal |y

. the s@0epoRgauUrs With prior art yo- yos that enpl gyragpysrkidsnal ,
non- novabl e engagenent ribs. It should be noted that the flexible finger

unit 76 is preferably renovable fromthe side nenber to allow a user to
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per f fur o nga tlooptingr £ rdekendlifigi dstiesd, tionewesployastea tanide 76hé hat had
relatively flexible fingers, the tendency for the yo-yo to inadvertently

ret fh ¥ul d be reduced and therefore woul d make the yo-yo good for

per form rpgi gored | Tadiedl 8 SEhbwga tséedksd dilbsddick ber notwg- yhagowhen a .
flexrilble finger _~unit 76 is enployed in both of thegﬁ-ﬁyp's si de nenbers,
t he P3YH39 K8 35 TpET ATRUESH BotteheETIRIRnedt ¥s Ye different from

eacha @i dredan cepenich nghoNi howh t hen Useripishes grows@ed he cy@syo. Figures 7
and 8 show a second n%ggi ment of a yo-yo 90 having an active starburst
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in fjgure 1, the flexible finger nbers 92, and the engagenent ribs 94

ne
| ocat HeP ald tHREaMRA 2F e $RIJRT ndtherioel dalhp e ora dv@lérd portion
of emehest-deutBieri 86.0f 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 whéreby 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

13



Figure 8 provides an el evation view of one of the side nenbers taken from
a plane wherein one can view the side nenber's tetheradréidnsberdobace 98.

- As C3PobsmeaY9yin the figure, there is an opening pé“@ Rm% ofr ound each
of the finger nenbers 92. The material of the side g%‘and t he shape

of the erX|bIe finger nmenbers work in conbination to aIIOM/the finger
ngegﬁ and ribs 94, to be capable of noving in the same nmanner as the
rib gt flnger menbers of the previously described enbodi nent. Since the

finger nmewheestAuSElBRivikexibher plaskire by ecanBrebeces ale gl for
fabrication of the side nmenber. Wiile not shown in the figures, it is
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94 toward the tether. For exanp a spring unit, such as a rubber disk or

bandisrddanEePeelSi iRAr thE @HéxﬂbéﬁlﬁﬂégeﬁlW@@Peﬁﬁlﬁnﬁ6rhﬁ§uﬁéebe secur ed
to hhe eubehcehdee0f one of the yo-yo's side members whereby it would act
on the flexible finger nmenbers 92 to bias themin a direction toward the
13 29 nb&§n§€PUQdoBe potedozhefothe PEF OE2003A021Y65 Steabhest Since the

f'e%b@h@rfbH@Q&eH@H%e%?s%%ﬁ ngt %aasﬁ%rﬁegeeﬁrtcahrggl ggﬁ_g%%onenber

cost savi ng % be realized over thé previous$ly descri di nent
HowetEh, okhesns¥gaenet dpsﬁé@aﬁbagetb§ Pﬁ&tsbﬁ@nflefbb1@x r nmenbers and

ribﬁh@rggseeﬁ ESH'%%%%?E%at%tt%@ﬂ% g g%h%gttﬁﬁt Bh 90%8%.%Hn active

starburs t et her engagenent system as tau herein;” can npl oyed
wi t AtbeRetyPgpesfohxye- y@gupﬁaﬁeﬁheO@néhQEQWnOfFendexawpb@rs .t h@tsyst em can

- Yackhbhakeatighhg ﬁBQ@@e%ﬁggehﬂlig %9%h@a%bggbl%tggﬁag%%% 1of ;x| €

‘structures, or s apes of si I'”d "a Hoted t hat whil e
e|gﬁFenﬁbawneléngagbnéﬁﬁerm@gbear@fsﬁb@nypnyeachhgw@e regreratefr tlre yo-yos

shom@ssergﬁﬁﬁﬁsg 8 mb&IReEL RYERer Of HAOYARLE LlPs Ry ke enployed.

Furt her nore,
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 preferréd 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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whi‘l e the yo-yos shown enpl oy novabl e engagenent ribs in both side
menbers, it is within the scope of the invention to emy NyveniBer2006

t

. engag J in only one side nenber whereby the _gther side menber may

i ncl uge #H(Seié%e%ngagerrent ribs, or no engagenent ri FETAB 2P0 preferred
enbodi nents of the invention disclosed herein have been discussed for the
purpose of famliarizing the reader with the novel aspects of the
i nvention. Although preferred erfbgdifents of the invention have been shown
and 1 descrjdied, B changes, nodifications and substitutions may be nade
by one having ordinary skill in the art without necessarily departing from
t he spiriflizaid aebpeeindg eide nveméon secwestrideethar tire 4 ol | owi ng
cl ai 1 i | 1 plity {hvention is capable of being
expl%ced{]%z%eﬁlﬂyaﬂesl%ac%r?g%v%%raéggeerﬁrﬁlrscﬁg%ﬁée’ toy is desired. 14 29
Novenber &2 (0G6-heaD 07 P 219 0r RETY US20087 02790 % @i stsrudturde yo- yo

conpri si ng;. fdihste AR C Sd ecured t.agether in a

spaced- ag\glret].:férle §| on %f;/ 5a(@){:%d%x fejC?es{Hr?uc %Ifse;sn%éjtae&heetﬂgesregfercejdlq 0 a portion
of sainfamd erstwhictura; lesdwtr e oeativrofoSaialidider fmmbeisacd@as a

t et - i i i t . least a portion of said surface faces
tomrtfd’&”a{]:ﬁ% oppoozjlli{ofasal(c)tﬁee dg}g\ggafgi%%emrﬁﬁenb%% SCHHd APl ural | ty of novabl e
engagenert plivoslnigwall§y meealvler ¢royagsmieh irists siceabenaycuwhet €ig sai d
rib rptaiyde qut par aid tether fromsaid first side nenber's
t et Sﬁ:eaﬁi af::ll ng %u%é@gﬁeanmrger% 3 Ognrlgyasi PLEHES i WHARYRhd contact s
_sai dcowass sasial d-etifesr widdm readed | files i sriett inomtsandlys fraheasd thdieider. 2.

\"Thes_)(&-f}g of i erejin each vabl e .engagenent . rib  farnms an, end
por t10n %fe’ar?gé]gs‘@cﬁjravzre}“d “ﬁeg%(i%led ;E:)entgleerr r%e%gtqu“‘ec A BT S i idality of
sai difdsexiseliel fridgemw inelntmers: aire a chinmedtieth tawasai i di rssfi sitdegnber . 3.
The yo-yo of Caim2 wherein all of said flexible finger

2. The yo-yo of Claim 1 wherein each movable engagement rib

forms an end portion of an associated flexible finger member

and wherein a plurality of said flexible finger members are

connected to said first side member.

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

member.

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

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

to said first side member.

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

rim portion of the first side member.

7. The yo-yo of Claim 3 wherein the support member and its
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nenbers associated with said first side nenber are connected to a common
support nenber that is secured to said first side nerdseMovember 2006The

- yo- yownh 26dsdbay@ Wherein the support nenber is ring-pEhap@eho990sThe yo-yo

of Caim3 wherein the support nmenber has a flange portion that is
received within a conplenentary annul ar groove in sald first side nenber
to t e o] s aj St de nber. 6. The
yo_y%€3§9¥fﬁ fyésmgg#gP%ggglggégggegiFéa %gaF285?% gnl (n1B rtion of the
firswvhsrdénmeabdrunyt Thergnoyebdf Ekaiimed wherseid fhessuppdet nenber and
its d Novenber 2006 WD 2004/022190 PCT/ US2003/ 027905 attached fi nger
menbers fofma flexible finger unit, and wherein said unit is renovably
secured to said first side nmenber. 8 The yo-yo of Caim7 wherein the

fi f the  flexible f t_h first predet d
amouRt OF RSt Vax7hi PP LahE dnBREF R hERC 5t BOGK: BEFE=F nBeanFr om  ho

f|rsflsxdﬁlaEﬂbﬁgerlﬁn@anhbeerapfaesd pyeaa@ébﬁinéheambhﬁt bEnger unit in’
mhlc t he ers have a secoadagre eterm ned anount of flexibility
e

t hat §xapf#ég¥n?g$rﬂﬂ?§898 whepsgaph t&r AP nBEMaHBEntreM Fhexibility and

Wi || fihgtebydeCaufiBea, cm@nganlﬁeheép@aéédlb “hhbtﬁ@rf91e§1H§€r to have the
return froma slee ing condition ¥ -yo of Claim1l wherein

bothgépaérnﬂﬂ%Erénhﬂbécﬁ0§§BIélnéﬁﬁaﬁéﬁﬁﬁFSrhége 30segRBdyo-yo of Claim?2

Mherﬁtédétekﬁﬁﬁédoﬂﬁoﬁhﬁxb@'%1EkBH§E1tQEHH§E kS gRee.Pbng Phastigimmterial.
11. The yo-yo of Caim2 wherein the first side nmenber and its associated

flexFbFe fPﬁ@@?tﬁﬁﬁbéﬁg areungr pbdfasxabsilagyeandnvi bt ythareby12. The yo-yo

———

of QtahBrlaWerhfbB thenBRvahke €proagement Ehpsa gXLendot RLOHIhLe
conpl enentary apertures in the tether-facing
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 whérein sald 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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surface of the first side nenber. 13. The yo-yo of Claim12 wherein said
apertures are substantially triangular in shape. 14. 2BWowmbe? 2006Cl ai m 1

- wher eiwp bdagoryabl e engagenent ribs have a substanqkﬁhkﬁmgpbﬁngular shape.
15. The yo-yo of Claim1l wherein at |east one of said novab engagenent

ribs is spring-biased toward the tether. 16 29 Novenber 2006 WO
2004/ 022190 PCT/ US2003/ 027905 16. The y %o of Claim1l wherein said
engagBrentRei B~ é?eOfI%%é%%dllﬁh%?%%%u%ﬁ# tSRIFRNR F Ayl aboifea center axis

of tigcaflfsinshder aBARLEL-dHapd ¥Pry: A Q08P I ST d i sk @ande sggond si de

menbers secured together in a spaced-apart relation by an axle structure;
a t efhEPt setde eBe®ber- portion of said axle structure; wherein each of said
side nenbers has a tether-facing surface in which at |east a portion of
said surface faces toward the opposite one of said side nenbers; and
wher&7n ad yeasd eperdissadd side menbers has a plurality of rmvabl e

engagenent s £Lpsahgcalednhs 148 hahets fAch i S U A, Anfly capabl e of

contacting said tet en at least a portion said is noved
t onaspacadidapabt, rehatrepn lemelnr@wh@l@trecntgagewent ri bs are flexibly

secured to Egﬁl%e ?8&%‘&69 or@ﬁ%’eéf (r;r%qp]gel 4 m)veae each of said

ribs is indepen hovab I'S capa in a direction .
away f ronwh@aq!unt%a@erOﬁuﬁan@ alde rrsemkp)eemldt@ e nestHepef afimngagenment

bet d. r rei.n, when. sai d i s sleeping
at t Pfé%%é oJfIIl e‘ﬁﬁf% %Q fg%g%e%oé%r@?%a\e\?grsn%ln%ds ulffy“jpcee 0 ache%%agerrent
betV\Efe\Ma.‘sdu ’clheedmlemsahd eaedﬁ@&@mé»ideaw@eﬁshe yodyo to return to a

“user' h y f im1l n both of _saji d sjde nmenbers
feature a p? ];ﬁ{? ?{!' £ %ﬁvg eogn%{g%rr%n%@%egab GeatEd 1 HPaJItLhre? ity
t et hef -hacainbe selm@a@@sexahdrdapaMeamd contidct itngy s of d etrrersumbeere at | east

2 POLA 20 5l 08 et EORELA P ION S LONBILL SR J PPea L ST G, 521 0 1T DS
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-vyo
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.

77 "718. 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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into the yo-yo's string gap. 19. A yo-yo conprising: first and second side
menbers secured together in a s . 'gHERT ON by an axle structure,

a tether secured to a portion of | € structure; VA?PNWPROYROASof said
si de nmesions@S1db t €t her-facing 17 REPLACEMENT SHEET 29 Ngyesdeas,e3996 WO
2004/ 022190 PCT/ US2003/ 027905 surface in which at |east a portion of said

surfacesfgegge §AWARGchNErORRASk! & PBEtAbnSdIrd 5iide SBTRIS £ ALk wherein
said first side nenber has a plurality of novable engagenent ribs |ocated

in its Fewhed- fhei Agpsaifacenan@t capabisé dsf mesweaeti ig'%ai d tet her when at
lleast a portign, @i, §3id FSLREr sliFMALGHLOWRLD o514 d1B%, Wienglhisal d

ribs are secured to a common support nenber that "is secured to said first
si de nepbepgempeteiraba sprangdnambaitsi $esperatfiagding stoifmst éahd o at | east
one of i gage i tqQ.the e e _gai l_e ) sai d
engagerré%FgP?%sB?ogggkgglﬁggﬁe%agp %gile%lgrm%%lg ian% a%t?%tecat i%%;nrtglv\% from sai d
t et her daftidngeshefi ist mpredetewairdedatigper ibis , e mpegenantsdiat waidrs saial t et her
and saj i.hs, .an in a| -YQ. |_eepi €. 6 of the
t et her, lsgcglge:g%n gprgeg/gﬁé&n% ﬁgg%??%eh%f%eﬁgg&g%eﬁts ec{h\%ee?n tFsgzjlisdaut et her and
sai d at fliieast sdde obmbaird ehgagémeat spriilng wiehbehe icapasm wifvedausi ng t he

yo-yo to return.to a _user's hand. .20. .The yo-yo of C.aim 19 erein the
Lo ng ReRBERERe Pe ehe Terdr R 217 Paith rebraidel e 5 LA or vo of
Cl ai m 18nebéeesnisabd ergagenert ofi kaidr endaoeateent whdrehyo deercdpub - yo

is slee |fng at the egd.of the tether and zaid t%é%fr |E3_§eincf centered
posi ti on-b&EWEENTSEFE & e CEfErST §4°Pd enGaAyé G W B P cont act
sai d tefhestwpeadsaketmigehet yieves awaygememts det werdi eyt pasiid®mnd 18
said ribs, and wherein when said yo-yo is sleeping at the end
of the tether, a second predetermined type of engagement
between said tether and said at least one of said engagement
ribs will be capable of causing the yo-yo to return to a user’s

hand.

20. The yo-yo of Claim 19 wherein the spring member is in the

form of a flexible finger member.

21. The yo-yo §f Claim 19 wherein said engagement ribs are
located whereby when the yo-yo is sleeping at the end of the o
tether and said tether is in a centered position between said
side members, said engagement ribs will only contact said

tether when said tether moves away from said centered position.
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