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I nvention This invention relates to belts used in continuously variable
transm sswong6314d CVT"), and nore particularly to side driper/Gsii/dselst s
havi ng an endl ess nenber 0 conprising a nulti-ribbed belt. Background of
the Invention It is well known in the art that a gear type transm ssion nmay
be used for running a notor vehicle, notorcycle or the |ike. However, gear
type transm ssions 15 have a fixed nqﬁﬂgr of gears. They are generally
designed to operate nost efficiently i ne of the gears, |eaving the
others to cause the engine to run at less efficient operating points.
Consequently, for the purpose oquﬁﬂhﬁﬂQﬁ?fﬁﬁq”ciency a continuously

vari @bl e transmi ssion, CVT, is preferable. Various types of belts have
been devel oped for use in continuously variable transm ssions. 20
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running a motor vehicle, motorcycle or the like. However, gear type transmissions

15 have a fixed number of gears. They are generally designed to operate most
efficiently in one of the gears, leaving the others to cause the engine to run at
less efficient operating points. Consequently, for the purpose of improving
efficiency a continuously variable transmission, CVT, is preferable. Various types
of belts have been deVeIoped for use in continuously variable transmissions.

20 Generally, the CVT belts have a silhouette similar to that of a conventional
V-belt. In particular, they are broad at the top and narrow at the bottom and
designed to fit between the sheaves of a pulley, the pulley defining an angular
groove. The pulley on which the belt is trained comprises a moveable sheave
and a fixed sheave, both having a truncated cone shape. Generally, one of the

25 sheaves moves while the other remains fixed.

Moving one sheave in relation to the other effectively varies the effective
diameter ¢ of the pulley within which the belt operates. Consequently, belt speed
is a function of the effective diameter of the pulley, which is in turn a function of
the axial position of the sheaves relative to each other.

30 CVT belts in the prior art include belts comprising a plurality of blocks
mounted transversely on a tensile member as well as monolithic metal belts.

Certain forms of cog type belts are also known.



30 CVT belts in the prior art include belts conprising a plurality of

bl ocks nounted transversely on a tensile nenber as well as nonolithic
metal belweoi1/6@estain forms of cog type belts are al so knpemvusdi/oA&xs01/ 63144
PCT/ USO01/ 05548 Representative of the art is the belt disclosed in US
patent 5, 147,253 to Douhairet et al. Disclosed is a CVT belt conprising a
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menber an endless core. Each link includes a strap, thereby making each link closeable

15 as a means for connecting a link to the endless core. The strap is a cumbersome
addition to the belt which adds weight. Weight serves to limit the operational
limits of the belt. The endless core comprises a v belt. The v belt has oblique
walls in contact with the interior surfaces of the links. The exterior oblique
surfaces of the links are in contact with the flanges of the transmission pulleys.

20 In the prior art belts, the core member belt is captive within the clips or
blocks so it cannot be replaced in the event of wear or failure. The core member
belt is an integral part of the belt. Core failure obliges the user to replace the
entire belt.

What is needed is a multi-ribbed CVT belt having a multi-ribbed belt core.

25 What is needed is a multi-ribbed CVT belt having a plurality of cooperating
transverse clips that have a conjugate shaped surface to engage the muilti-ribbed
core. What is needed is a multi-ribbed CVT belt having plastic transverse clips.
What is needed is a multi-ribbed CVT belt having metal overmolded transverse
clips. What is needed is a multi-ribbed CVT belt having a core member

30 comprising a readily available belt. What is needed is a multi-ribbed CVT belt



belt is an integral part of the belt. Core failure obliges the user to
replace the entire belt. What is needed is a multi-ribbed CVT belt having
a multi-mwobeeibelt core. 25 What is needed is a nulti-rpPObedoi@s34sbel t
having a plurality of cooperating transverse clips that have a conjugate
sh?ped surface to engage the multi-ribbed core. Wiat is needed is a
multi-rib ; t el i 8RSV LbSinve s Is a
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needed i sneedulti-ribbed CVT belt having a core nenber 30 conprising a
readily available belt. Wiat is needed is a nulti-ribbed CVT belt 2 WO
01/ 63144 PCT/ US01/ 05548 having a core belt that is easily replaced. The
present invention neets these giaffigry cPuRERiventioh the Invention 5 The
primary aspect of the invention is to provide a nulti-ribbed CVI belt

havi g a mul ti -Thebpdémanepspeet @f. tharibyertionaispeckroyide: adniliivibibeddaVilsbelb

provi de a ti-r1ph e having a plurality of cooperating
transversggg{nigp%w“ﬁtiﬁgg%eﬁ Agt(g%'j ugate shape to engage the nulti-ribbed
core. to Anot hgnotisgreatpedt bhehe rinesitionnis o tpropideva dewdti-ribbdéd -GV bt CVT

belt having plastic transverse clips. Another aspect of the invention is
to provi déa¥ingd piuralityfcaoperaing trgwﬁr% clipg that have b raRidIRtePRARS
clips. An%%gsae%@ﬁﬂlti-ﬂ%bﬁg%oir@vent ion is to provide a nulti-ribbed CVT
belt 15 having a core nmenber conprising a readily available belt. Another
aspemt of the Amotimdr aspést ob tie develdioa rsuka iprovidbed ufi-tilghad CVT belt

having plastic transverse clips.

Another aspect of the invention is to provide a multi-ribbed CVT belt
having metal overmolded transverse clips.

Another aspect of the invention is to provide a multi-ribbed CVT belt

15 having a core member comprising a readily available belt.

Another aspect of the invention is to provide a multi-ribbed CVT belt
having a core belt that is easily replaced.

Other aspects of the invention will be pointed out or made clear by the
following description of the invention and the accompanying drawings.

20 The invention comprises a plurality of clips arranged about a core tensile
member. The core tensile member comprises a multi-ribbed belt. The multi-
ribbed belt may comprise any standard multi-ribbed belt readily available in the
art. The clips are generally u-shaped and have opposing inclined sides that
cooperate with the sides of a pulley. Each clip has a medially located muilti-

25 ribbed profile surface that cooperates with the multi-ribbed portion.of the belt.
The opposing inclined sides of each clip can have a non-metallic coating to
provide a predetermined coefficient of friction. The clips are held in engagement
with the multi-ribbed belt by elastomeric bands. The elastomeric bands are
routed through a slot on either side of the belt in each clip, which then holds the

30 clips together.



having a core belt that is easily replaced. Gt her aspects of the invention
wll be pointed out or made clear by the follow ng description of the
i nvent i owandeiile acconpanyi ng drawi ngs. 20 The i nventi onPCDUPIT/(SES a
plurality of clips arranged about a core tensile nenber. The core tensile
menber conprises a multi-ribbed belt. The nulti- ribbed belt nmay conprise

any standard nmulti-ribbed belt gt LL Ve i L ey bRidfe art. The clips are

general |y u-shaped and have othSﬂgégé{fI 6 drifie Dradl El'at cooperate with

thef jsi des o; a Figll 1 mya sidecdlecatign View af ansehraéntyofitbe tveditionl ti 25 ri bbed

profile surface that cooperates.wth the nulti-ribbed portion: of the belt.
Fig s L9y
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el astomeri ¢ barfig'sar d(a)r dfpeddichr ategh(d) sreoia sehematieofstheebelt assembdy t in
each clip, which then holds the 30 clips together. 3 WO 01/63144

PCT/ Us01/ ®584S- Bri ef Description of the Drawings Fig. 1 is a side

el evation viewmy. RissEpERpechie Vitey bftmentvention. Fig. 2 is a top perspective
view of a clip. Fig. 3 is a front cross-sectional viewof aclipin a
pull%i 5 Fig.'s 4(2), 4(b), 4(c), are 4(d) are a schematic of the belt
asse y process. Fig, | neks ' ' ihyention. Detailed
Description of the Préb%?ﬁ'uegj)%ﬁ ?&'Pﬁioﬁ?ﬁ%/gréﬂaggdiﬁméé@n{s&{h\ée el evation view
of ajgegnent offFig.heis aviietélevatidr giewofi s segment oftbedpeertione Fig.enisad tap cl i p.

Clips 10 are arranged adj acent to each other an
P perspectivegview of a clip. Clips 10 are arrangegI adjacent to each other and

transverse to a major axis of a flexible core tensile member or belt 20. Belt 20
may comprise any multi-ribbed belt available in the power transmission art. Clips
10 generally describe a “U” shape. Each clip 10 comprises opposing slots 11
15 and 18. Between slots 11, 18 and within the “U" shaped section of clip 10 is
bearing, or inner, surface 12. In the preferred embodiment surface 12 describes
the surface upon which belt 20 bears. In the preferred embodiment a multi-
ribbed profile is described for belt 20, see Fig. 3. Belt 20 may also comprise a
synchronous belt having a synchronous belt profile or a v-belt having a v belt
20 profile.

Lower bearing surface 12 also comprises a curve having a radius R when
viewed in profile from a side of clip 10. The center of curvature or origin of R may
be at the center of rotation of a pulley in which the belt is trained, or the center of
rotation of the belt. Radius R is selected so that when the pulley is operated in

25 the maximum under-drive condition (minimum operating radius for the belt on the
pulley), R is equal to such minimum operating radius. This condition represents a
high stress condition for belt 20. Consequently, lower bearing surface 12
provides a continuous curved surface for the core member belt to bear upon.
This in turn extends the life of the belt 20 and hence the life of the CVT belt.

30 Sides 14 and15 of clip 10 are inclined at angle o to each other. Angle o is

set to allow side 14 to fully bear upon adjacent side 15 when the CVT belt is

4



transverse to a major axis of a flexible core tensile nenber or belt 20.
Belt 20 nay conprise any nmulti-ribbed belt available in the power

transm ssvonvestt4 Clips 10 generally describe a "U' shapeCT/Eacinssdsi p 10
conpri ses opposing slots 11 15 and 18. Between slots 11, 18 and within the
"U' shaped section of clip 10 Is bearing, or inner, surface 12. In the
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t hat eachotlmmatlsnhallcd/s of @eabealthmtrmenr mtamurml g@brmr’hongaylalsms comprise a
non-metallic material such as thermoset, thermoplastic, composite or phenolic
15 resin, each available in the art.
Fig. 2 is a top perspective view of a clip. Clip 10 comprises upper arms
13, 19 that further describe slots 11, 18. Slots 11 and 18 are used to retain
elastomeric bands 22 and 31 within the clips, or in the alternative, provide the
means by which the clips are attached to the elastomeric bands. Side 14 and
20 side 15 (not shown) are at angle a to each other. Opposing inclined surfaces 16
and 17 engage the sides of a pulley. Bearing surface 12 is shown with a multi-
ribbed profile which engages a like surface on a multi-ribbed core member belt or
tensile member. Inclined surfaces 16 and 17 may be coated with material A,
comprising either a metallic material or a non-metallic material such as
25 thermoset, thermoplastic, composite or phenolic resin material, each having a
predetermined coefficient of friction.
Fig. 3 is a front cross-sectional view of a clip in a pulley. Endless
elastomeric bands 22 and 31 are shown engaged in slots 11, 18 respectively. In
the preferred embodiment, clips 10 are transversely engaged with the belt 20.
30 Clips 10 are not mechanically fastened to the core member belt 20, although belt

20 bears upon surface 12 of each clip 10. Clips 10 are retained in a proper belt

5



5 tension of the elastoneric bands. In the maxi num under-drive condition,
clips 10 bear on each other through shoulders 27, 28 and 26, 29 and si des
14, 15. woopnshes than the nmaxi mnum under-drive condition, penoboiolssgs 10
bears upon and pivots on shoulders 26, 27 and 28, 29. dips 10 may
conprise any netallic material, or conprise a netallic io material core
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Qpposi ng inc d sur and 17 engage€ the sides of a pulley. Bearing
surface 1Zongpressive qmaxﬁaldoadnanld powébisdtransrhitted frarh dhe gndleyesides 19 khe
surface on ﬁ mul ti-ribbed core nenber belt or tensile nenber. Inclined
surfaces P8Mand 17 may be coated with material A, conprising either a

metald i c materigy. sor4ea)nw(b)ne4(a) | he gpd)eaicdla Sedmatic o5 théetﬁélv%\%tsembly
t hernopl astic, conposite or p henolic resin material, each having
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10 are tr aRswarsRityd ﬁnmgdtsm nhFighg(d)ehé eRles8néinbps ol Bett 2@ lsonserted
mechani Callritg t;c\g %f.g quthtto%gthhtﬁe(igg%agEZ%belE)uﬁ% tasszgmblylthg %ﬂ,hwt})w?clht is held in
15 shape by the elastomeric bands, may be pressed into a serpentine shape to
allow the belt 20 to be placed over and ultimately into gaps 25. Fig. 4(d) shows
belt 20 in the assembled configuration with the elastomeric bands 22, 31 in the
clip 10 on either side of belt 20. In the preferred embodiment core member belt
20 is of a width, w, so that each side of the belt 20 bears against a respective
20 side of elastomeric bands 22, 31 thereby retaining the elastomeric bands 22, 31
in their respective slots 18, 11.

Fig. 5 is a perspective view of the invention. In Fig. 5a, depicting a fully
assembled invention, clips 10 are shown engaged about the belt 20. In Fig. 5b, a
clip 10 is shown in cross-section depicting its relation to a major axis A of the belt

25 20. '

It should be noted that the core member belt 20 can be any one of the
several belts available in the art. It is only limited in form so that it properly
cooperates with the shape and form of the bearing surface 12. This can include
multi-ribbed profiles, as well as a toothed profile, v-belt profile, or flat profile.

30 When the core member belt 20 wears out, the old core belt 20 is simply removed

and replaced with a new one.



20 bears upon surface 12 of each clip 10. Cips 10 are retained in a proper
belt 5 WO 01/63144 PCT/ US01/ 05548 configuration by the el astoneric bands
22, 31. Bed01/@&044s shown properly engaged within clip 10pcBuUsélase4821 of
mul ti-ribbed belt 20 bears upon surface 12 of clip 10. Belt 20 nmay al so
further conprise tensile menbers 23 that run lengthwise within the belt

body. Angle R b L NG f : : 1 t :
i ncl uded angl e @#% %&ﬂd&%%@gr@g{g t@&?ﬁv Llogrlﬂat{g&%rg{?jt%ﬁﬁéﬁéc% rﬂgfé]ngﬁn-%lrli ng
oper at i on.beltubvivls te thase sKillerhdh the artcthabtedhrmatiohscmaylbe tadebenrtbe upon

the pulley sides 5 since.jt is through clined surfaces.16 7 that .the
conpr essi \RONsirugtion@andgg tE?HdOf;B% Wi OFi ﬁeﬂﬁt'f‘aéﬁP'FrtEﬁ]Wi‘ éﬁﬁl PEPPE%es t o
the belt 4 10 Fdflions 4(a), 4(b), 4(c), are 4(d) are a schematic of the belt
assenbly 'process. In Fig. 4(a), elastoneric bands 31, 22 are shown being
inserted into slots 11, 18 respectively. In the next step Fig. 4(b), the
el astoneric bands are shown seated in the slots. In Fig. 4(c) the endl ess
menber or belt 20 is inserted into the clip 10 through the top gap 25.
During assenbly the belt, which is held in 15 shape by the el astoneric
bands, may be pressed into a serpentine shape to allow the belt 20 to be
pl aced over and ultimately into gaps 25. Fig. 4(d) shows belt 20 in the
assenbl ed configuration with the elastoneric bands 22, 31 in the clip 10
on either side of belt 20. In the preferred enbodi mrent core nenber belt 20
is of awdth, w, so that each side of the belt 20 bears against a
respective 20 side of elastoneric bands 22, 31 thereby retaining the

el astonmeric bands 22-, 31 in their respective slots 18, 11. Fig. 5is a
perspective view of the invention. In Fig. 5a, depicting a fully assenbled
invention, clips 10 are shown engaged about the belt 20. In Fig. 5b, a



clip 10 is shown in cross-section depicting its relation to a mgjor axis A
of the belt 25 20. It should be noted that the core nmenber belt 20 can be
any one oWovhesi4several belts available in the art. It isponUgolissdst ed in
formso that it properly cooperates with the shape and form of the bearing
surface 12. This can include nmulti-ribbed profiles, as well as a toothed
profile, v-belt profile, or flat profile .30 Wen the core nenber belt 20
wears out, the old core belt 20 is sinﬁy’rem)ved and replaced with a new
one. 6 WOI@HI®m3144 PCT/ US01/ 05548 Although a single formof the invention
has been ge criPed herein, it will be obvious to those skilled in the art
that vari tM’ H#2PPPE&"Fade in the construction and relation of parts

Wi thout departigge ﬁa@%tteﬁswrﬁéﬁqbéﬂﬁaaﬁgp@n c?rfmert 5@ A &dHidl QAner’ sWice
01/ 63144 PCT/ USOl/ 05548 d ai ns claimi 1. A belt conprising: an endl ess

t ensid e meleseribingwmignansinface pmﬂé ace, said inner surface 5 describing an
I nner surface pro urality of cli s each aV|n bearln face,
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profile; qa@qtp,goj pﬁo’ﬂléifdﬂé gfr\g" gﬁignnmrgama@erpgomé | east one slot on either
side of said "bearing surfac I o each of -said cllps transversel y engagi ng
sai d endl ess t @ashiof sgichelins further comprising at least one slot on either side of said

bearing surface;

10 each of said clips transversely engaging said endless tensile member;
an endless elastomeric member engaging each slot in each clip whereby
said clips are retained in engagement with each other; and

said clips having opposing inclined surfaces for engaging a pulley.

15 2. The belt as in claim 1, wherein:
said inner surface profile comprises a multi-ribbed profile; and
said bearing surface describing a profile that cooperatively engages said

multi-ribbed profile.

20 3. The belt as in claim 1, wherein said inclined surfaces comprise non-metallic

material.

4. The belt as in claim 1, wherein:
said inner surface profile comprises a toothed profile; and
25 said bearing surface describes a profile that cooperatively engages said

toothed profile.

5. The belt as in claim 1, wherein:
said inner surface profile comprises a V-belt profile; and

30 said bearing surface describes a profile that cooperatively engages said V

profile.



an endl ess el astoneri c nenber engagi ng each slot in each clip whereby said
clips are retained in engagenent with each other; and said clips having
opposi ngwaeol/sed surfaces for engaging a pulley. 15 2. popuUb@l/dss4s in
claim1l1, wherein: said inner surface profile conprises a nmulti-ribbed
profile; and said bearing surface describing a profile that cooperatively
engages said nulti-ribbed profile. 20 3. The belt as in claim1, wherein
said inclined surfaces conprise non-netallic material. 4. The belt as in
claim 1, 6h&heibelt asirdclaimmd; wheréiacsipbebtrihg sadape fateracanurisesda puofe | e;
and 25 sajd bearing surface.descripes_ a profile that cooperatjvely engages
S0t oohRUAGH B ang Hating B erptaof HPiatuie Bt 8 rxscdt dptadhrcp
surface pgejjjkg, conprises a V-belt profile; and 30 said bearing surface
descri bes profile that cooperatively engages said V profile. 9 WO

01/ 63144 PCT/ USO1/ 05548 6. The belt as in claim1l, wherein said bearing
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claim6, wherein said radius further conprises a constant radius. 10
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