1 5 SEP 2004 Title 5 Transverse Reinforced CVT Belt Field of the Invention
This i'nvention relates to belts used in continuously variable 15 SEP 2004
transm ssions ("CVT"), and nore particularly to 10 side drive CVT belts
conprising cogs or teeth having transverse reinforcenment. Background of
the Invention It is well known in the art that a gear type 15 transm ssion
may be used for running a notor vehicle, notorcycle or the |ike. However,
gear type transm ssions generally have a fixed nunber of gears. They are
usual ly designed to operate npst eff&g&gEtly in one of the gears, |eaving
the others to cause the engine to run ess 20 efficient operating

poi nts. Consequently, for,the purpose . of i in fficiency a

conti nuously vari abl e tFmvges‘f%%%Wéoq‘gc{)l%&fTe%§§lte. Vari ous types of
belt$ have been devel oped for use in continuously variable transm ssions.
25 Generally, the CVT Belts have a silhouette simlar to that of a
conventional V-belt. In partikiglal oft be dnoentioad at the top and narrow

at the bottomgnd designed to fit between the sheaves, of a pulley defining
an angul ar groovd. *The %ﬁfwéyIS aﬁﬁ?cﬁﬁihgegE?tuﬁ§dtﬁﬁ?n€8“g6ﬁﬁPP§é§ a 30

~hoveabl e $ieayB]1 8N0: Bar éntLéls 5883V e dat4) hanhAg motd U%@ctt%ulf%mg spgpe.
General Iy, one of the sheaves noves while.the other remains fixed. Vi ng
one 18heawside réraveonCy¥d t heléshecornrigdnghecoghf eori veedthnehevidgof the

pUl | ey Wérhalljl’].s‘\fl\@i'scg JtCQED 8!1:E:ement.

Background of the Invention

It is well known in the art that a gear type

15 transmission may be used for running a motor vehicle,
motorcycle or the like. However, gear type transmissions
generally have a fixed number of gears. They are usually
designed to operate most efficiently in one of the gears,

leaving the others to cause the engine to run at less

20 efficient operating points. Consequently, for the purpose
of improving efficiency a continuously variable
transmission, CVT, is preferable. Various types of belts

have been developed for use in continuously variable
transmissions.

Generally, the CVT Belts have a silhouette similar to

[ L%
wh

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 defining an angular
groove. The pulley on which the belt is trained comprises a

30 moveable sheave and a fixed sheave, both haviﬁg a truncated
cone shape. Generally, one of the sheaves moves while the
other remains fixed.

Moving one sheave in relation to the other varies the

effective diameter ¢ of the pulley within which the belt
1



| 1 5 SEP 2004 operates. Belt speed is a function of the effective

di ameter of the pulley which is in turn a function of the axial po%ﬁﬁfgﬂmb
of the sheaves relative to each other. CVT type belts in the prior art
include belts 5 conmprising a plurality of blocks nmounted transversely on a
tensile nenber as well as nmonolithic netal belts and elastoneric belts.
Certain fornms of cog type belts are also known. Representative of the art

is U S Pytados, 4, 48681 sgdded 0 skakano fuhekana dbgcl eres af¥ecsgoki on
cog belt having rigid netal reinforcing nenbers in each cog extending
transver s@ianetessofhdhselpul e whigh dsi rfrorieiry pedbacsiopr v dehe

transverse rigidity.to the_belt. Since the, Takang belt .op tes in contact
with the 8%hE0At o (76 G FRPTESS TTi7E Hooi? b1 (30 Feduce wear
between the beldysi dggpandplhe spuliey esemMuphias pasgsi blimclubil s beduses
heati ng, which enhances belt life. Metal rods in direct contact with the

sheaves, aonrauightng naTalarelityausfe bhdoks hmavnhegd afdansyersetvedi t fe
belt sidesg, the 20 rei,nforcing ro and the | l,ey sheave, surf S. e use
of ot al HEUS b s PRTBacte CHEL T ot st MO PRLLUR ks HHEES DR Te
Further, Quiddibhriabrd asdion, t hee §0&lsn MBYrReCOfEcodl Abd ekt d Maeacl $o0t h.
This wll cause sone of the rods to bear .a disproportionately higher |oad

t han t he &djcaugent 25 rods. This may result in premature failure of the
e paced ORGSR Vet eGR b B Y, BRIl ey 8 e o
el asfgorer ikg, VrhRhhohavragahé ansves xesd£ekh. vEgeb 160t ltog belt having
rigid metal reinforcing members in each cog extending
transversely across the belt. The metal reinforcing members
provide transverse rigidity to the belt.
Since the Takano belt operates in contact with the
15 sheaves of the CVT pulley, it is desirable to reduce wear
between the belt sides and the pulley as much as possible.
This reduces heating, which enhances belt 1life. Metal rods
in direct contact with the sheaveg, as taught in Takano,
cause undue heating and wear between the belt sides, the
20 reinforecing rods and the pulley sheave surfaces. The use of
metal rods also increases the rotating mass and cost of the
belt. E‘Lirther, during fabrication the rods may become
misaligned in each tooth. This will cause some of the rods
to bear a disproportionately higher load than the adjacent
25 rods. This may result in premature‘ failure of the
overloaded rods and eventually the belt. -

Further representative of the art is German patent

application DE 197 47 173 Al. It discloses a toothed
elastomeric wv-belt having transverse teeth. Each tooth
30 having a transverse bore. Each bore may contain tube

sections or bar sections. The bore provides a path for

cooling air flow through the tooth. However, such bores
2



30 having a transverse bore. Each bore may contain tube sections or bar
sections. The bore provides a.path for cooling air flow through thE3tS&B06
However, such bores 2 1 5 SEP 2004 decrease the conpressive strength of
each tooth. The application is appropriate for synchronous pulley systens
wherein the belt teeth cooperate with conjugate surfaces in a pulley or
pulleys. 5 What is needed is a transverse reinforced CVT belt having a
non- net alddaxr«rs¢ hermepl @smpres $ hree nosetergth cofposird t tanthier se The
reinforcing nmenber in _ each tooth, What, is needed is a transverse

r ei nf or c@PRAFFHER™ havi ngPPEPPYARERL fﬁ&gssgﬂc}éﬁ%%oﬁaﬁé\}greé’e TEPhEBF ci ng
menber. Walrdl, | en0e8ded et [ARDEINS I RdOhdae baldediaus ngn
"transverse reinforcing nmenbers with'sufficient stiffness in the

anti ci patzeghuldnperat upel tapge. What is needed is a transverse reinforced

CVT belt having transverse reinforcin menbers w t.h | o ensity.
" The %resent i i P ?geﬁﬁé’t s*¥ h&egﬁéaﬁggr%mW%IQ%?ﬁéeﬂ?  The
primary gspacly of st hg dventiond s £0 PrAEEBpaastiaNsvensemoaltf orged CVT
belt having athernoplastic, 20 thernoset or conposite transverse

rei nf or cicegpreniiisy 4 rameacdrs e oveinfdnothermempactinfeadie Yaptdnt | dhhats to
provide a transverse, reinfoyced CVI belt: havin e i egs. on. each
transver $& ré’ier‘ﬁ‘qfrcgi my® mefrbet £ 3257 Ahdt het 45 Oerc"fqecgf r&\ﬁlre :}‘%}Q:htl anwt%g to
..provide g, ;lhaRsMerséqgs ebf ehesd te¥hsheklsehaiRgoktaRgY flei®elei NfuHad Ng
menbers wth sufficient stiffness in the anticipated .
10 is needed 1is a transverse reinforced CVT belt having
transverse reinforcing members with sufficient stiffness in
the anticipated temperature range. What is needed is a
transverse reinforced CVT belt having transverse reinforcing

members with a low mass density. The present invention

15 meets these needg.

Summary of the Invention

The primary aspect of the invention is to provide a
transverse <reinforced CVT belt having a thermoplastic,

20 thermoset or composite transverse reinforcing member in each
tooth.

Another aspect of the invention is to provide a
transverse reinforced CVT belt having centering pegs on each
transverse reinforcing member.

25 Another aspect of the invention is to p;ovide a
transverse reinforced CVT belt having transverse reinforcing
members with sufficient stiffness in the anticipated
temperature range.

Another aspect of the invention 1is to provide a

30 transverse reinforced CVT belt having transverse reinforcing

members with a low mass density.



t enperature range. Another aspect of the invention is to provide a 30
transverse reinforced CVT belt. having transverse reinforcing menbed 9 YiPtZA0}
a low mass density. 3 1 5 .SEP 2004 O her aspects of the invention will be
poi nted out or nade clear by the foll ow ng description of the invention
and the acconpanying drawi ngs. The invention conprises a cog type belt
having a 5 plurality of transverse teeth on an inner surface. The belt
conpri ses an olUtberexsawsityl 0| bBeodbveatigperildn hqneeintedppressiosn

| ayer and_a.tensile r. EFach tooth further. ¢ Lhse nen-netallic or
bl st o (PaAREvETERE BNbane 1otiPur G B R OBy ey S S SE AT PR - of
each tootfrelQcdBRpanpengnarautiagssurfaces of each transverse nmenber are
inclined to each other and each end approxi mately equates to an outer
surface of theThel tihveptébastommprésen @omgAesdivge | &ed thehaddmd he

sheayes is ,carried b he rod__and th | dewal. | i r rtion h

nmoduf us 6?1%5%L1?¥5%%n%EﬁgﬁF?r?ﬁegFFEﬁségr 8 ﬁ%ﬂ%grgugggggpeggggrbﬁgés t hat
al | ow pr opghp SPsE4 alanOr H8PE AL icGit s iBACH & IaSSHRE S MBAPek, idh eaghekoot h
during the fabrication process, thus assurin proper operatln%

char act er¢enpressior| bdvey pndper tHngAementgs hi nEachutpeyh 2orghpsf

char at eréwtposseio| kg prsper e UEPS
vent | orfoMRSeS & ahCEnBcERAYAF o2, YR aPTh hEFehRTehE " BenkeF

_ ( FI ! “erevati onvi 0 asse 25
.Fig. 3 ispmBidece! eval itiatyi eutoOhda sekdsd tad width of each tooth.
10 The opposing outer surfaces of each transverse member are

inclined to each other and each end approximately equates to
an outer surface of the belt body elastomeric. A
compressive load between the sheaves is carried by the rod
and the sidewall in proportion to the modulus of each
15 component. The transverse members have pegs or legs that
allow proper spatial orientation of each transverse member
in each tooth during the fabrication process, thus assuring
proper operating characteristics, including proper alignment

within a pulley.

20
Brief Description of the Drawings
Fig. 1 is a side perspective view of the invention.
Fig. 2 is an end elevation view of a molded rod
assembly.
5 Fig. 3 is a side elevation view of a molded rod
assembly.
Fig. 4 is a top plan view of a molded rod assembly.
Fig. 5 is a sectional view of Fig. 4 through line 5-5.
Fig. 6 is an end view of a machined rod assembly.
30 Fig. 7 is a side elevation view of a machined rod

assembly.

Fig. 8 is a top plan view of a machined rod assembly.
4



assenbly. Fig. 4 is a top plan view of a nolded rod assenbly. Fig. ?gﬁ? %
sectional view of Fig. 4 through line 5-5. Fig. 6 is an end vieM/o? 2004
machi ned rod assenbly. 30 Fig. 7 is a side elevation view of a machined rod
assenbly. Fig. 8 is a top plan view of a machined rod assenbly. 4 1 5 SEP
2004 Fig. 9 is a sectional viewof Fig. 8 through line 9-9. Fig. 10 is a
perspective sectional view of a belt. Fig. 11 is a side elevation view of
a reinforcing Fiogl. $ Detai bedtbesedi piewnodf Fibge Preheengd EnbedBrént Fig.

lis asidep eciive view of th nvent i on Belt 1 is s havi ng a
plurality of 5%ﬂfh %6p+%j%cPFﬁGPngbﬂ?aﬁeFHHBPaboV%?BnOBr g?rgc The
,curved shape qof; eacin {90hhsenbapeesathexi bibi,tyrof Jt:anP@J:Eln%aEthOOth
having a 10 transverse pillar or rod 10 enbedded therein. The

fabrication pr.ocess requires each transverse rod to be properly placed and
t hen_nol ded |nto th fabrication process
"is ehhanced by Hef ' BYtes descri bed
in the i5 fol l;gy nglf T gs. sﬂn@ E@&gpber&%eswlfas:eo@orm{é SeRvEAEXSh. 6
Jacket 6 may coripri se woven, non-woven or knit fabrics of polyester,
poIyan1d@elﬁohyamﬂnﬁhownthVlmg acpﬁmmahquw@f beebheﬁﬂsprhmeebingand

Tayer, |t 8HE Ford R ehaP SbE LN e FHATSTR: | AN SVt AR 9 atBben or

knit stiglth edNdncdOre Bastoini £y ! f Nehé hEeIHP' d paéh fosSEMOhdPengt oot h
contour. Belt 1 also conprises extensible layer 8 which is a
10 transverse pillar or rod 10 embedded therein. The belt

fabrication process requires each transverse rod to be
properly placed and then molded into the overall belt tooth
structure. ' The fabrication process is enhanced by the shape
of each rod as well as other attributes described in the
15 following figures. The belt inner surface comprises jacket
6. Jacket 6 may comprise woven, non-woven or knit fabrics of
polyester, polyamide, polyaramid, cotton, or acrylic fibers
or blends thereof, and adhesive treatments appropriate for
bonding the fabric to the extensible layer, to the cord, and
20 to the rod. The Jjacket 1is preferably a woven .or knit
stretch fabric for ease in filling the mold and forming the
tooth contour.
Belt 1 also comprises extensible layer 8 which is a
rﬁbber compound comprising an elastomeric such as _EPDM,
25 . HNBR, PU, ACSM, CR, SBR, or NBR or blends thegeof, and
various fillers, antioxidants,r curatives and/ér short
reinforcing fibers as 1is known in the art. Preferably, a
heat resistant elastomer such as EPDM or HNBR is used.
Tensile members 9, see Fig. 10, are embedded within
30 extensible layer '8 over each rod. Each tensile member may
comprise twisted or braided cords of organic fibers such as

polyaramid, polyester, polyamide, or PBO, or inorganic
S



rubber conpound conprising an el astonmeric such as EPDM 25. HNBR, PU

ACSM 'CR SBR, or NBR or blends thereof, and various fillers, antiokbd&Rteh
curatives and/or short reinforcing fibers as is known in the art.
Preferably, a heat resistant elastonmer such as EPDM or HNBR i s used.
Tensil e nenbers 9, see Fig. 10, are enbedded within 30 extensible |ayer'8
over each rod. Each tensile nenber may conprise tw sted or brai ded cords
of organi Eibeber susiiclteasstpelyagdatd, pol gesben,; pEirgaricadlyer aPBQItor
inorganic__5 1 SERP 2004 fibers such as steel.,glass, or carbon. .

Pr eferab|§x?r8nﬁgBh Rt¢ nd??#u%?ﬁhcr?ﬁgullﬁ#%ﬁ%l TEPEP, of S R R amia,

pol yar am gigo, PBPrbear BeN gz < assS usedised. Tensile nmenbers serve to carry a
tensile load during 5 operation. as well as properly holding each rod or

pillar in pla€endilengnemiee fabsecae dip peatessa Arersdhlesi deataywringnown
in the-art no£.shpmn, y. al so overlfy ﬁgg/or under| ay the Lgﬁéile

menber s cﬁp?ﬁ@ 18fsPe €73 Bﬁ?pﬁﬁ e %ﬁ%% W7 thi hOAn hdRési & P&yer
10 Fig. Zpiscén KNG} etk ofaylevafior Rldedsrod aassedmdyivdheafee¢ may
be injection nolded, poltruded, or thermally forned. For exanple, PEEK(r)
mat eri al kngwie imedthe &dtm t hetr oshoWREEK nay pailyer yloaterdevet end/picgh

per for mance I . Reactipon injection |, di R ca rovi de 15
o t i ¢ it PER YRR o i) ERoPRRERER PRo e Ssic ® ARt (M8 Prom an
extrusi orneiO88ss - wReHiAr aBi lalddksassembhyr10 conprises |egs or pegs 12,
13, and 14 projecting radially or extending fromthe rod body 11. Leg 14

has 18urface 17Figwi ch skefae iend0edghatann avigvsiad | & melsieshered the
out er surgsasce I(Hya

em The rod may be injection molded, poltruded, or

thermally formed. For example, PEEK® material may be used to

form the rod. PEEK is polyaryletherketone high performance

polymer. Reaction injection molding (RIM) can provide a

15 part with up to 30% more strength than the same part
manufactured from an extrusion process.

Rod or pillar assembly 10 comprises legs or pegs 12,

13, and 14 projecting radially or extending from the rod

body 11. Leg 14 has surface 17, which surface is

20 substantially similar in shape to the outer surface of a

tooth, not shown. Surface 15 of peg 13 and surface 16 of

peg 12 are each inclined at an angle P from a rod axis o-c.

Surfaces 18, 19 are also inclined at an angle P from axis a-
a. VUpper surface 51 may describe an arc or be flat. This

25 allows the rod to properly support the tensile members 9 as
the belt proceeds through a pulley. _

The legs or pegs allow the rod to be spatially
positioned in the tooth during the fabrication process in a
mandrel. The mandrel has a series of parallel concave

30 surfaces. Each concave surface comprising a position where

each tooth if formed. During fabrication, an outer film or

6



tooth, not shown. Surface 15 of peg 13 and surface 16 of peg 12 are each
inclined at an angle O froma rod axis a-a. Surfaces 18, 19 are al $& SEP 2004
inclined at an angle O fromaxis a-- a. Upper surface 51 nay describe an
arc or be flat. This 25 allows the rod to properly support the tensile
menbers 9 as the belt proceeds through a pulley. The | egs or pegs allow
the rod to be spatially positioned in the tooth during the fabrication
process iflaBrigandnelr: Therfppsdr caidasia Siesiestiod pandrék| andnodvs i3
surfaces. Each concave surface conprising a position where _each tooth if
fornmed. DBRFRAg qemfavat s fage out & ¥FPEmisy Bhansprdaced JgbuhinpSach ayer

is first %ghgaggﬂgﬁg%% Jdhe @@gﬂ%yoda?%\mtguﬂl C%@pggggn%ﬁ%eoﬁ%rfagglnﬁ rod

is then pracée i each “Eoncave ace PESCH 1 is plac upon
the outerofi lfabxare f abyke |sayethso ridde i9dalldgakdgrad at paepleeéetrﬁmidned 5
pitch line dianmeter. This also assures that the inclined end_ surfaces of
eachSrod BkEEhplbper by asehesct THEE §Hé§vé55§Eﬁﬁa6éaﬂuFpﬁglﬁﬁéﬂaﬁﬂoﬁndA

tensile Cgrgféée%hegfmogggh a{g ndw{ffff§¥é¥é¥l %&t%cQaCEhé'dgpge CaCh

rod. A series ast Oneric y S are over the ten ords.
10 At thisusigpe amhiitiirepi voelrayaonmay a saebm}a@pldo&di oyer them wenadl e
cords if required by a user. The entire belt build is then subjected to
heat and 2a%Pesdyutbei maaddgdneoveioih Bark haldg 1of R tFRdbel B BEFRES s

cured, it ¢ Seisngéﬁgggmlgﬁ% g@{y t;'ﬂ égf\siomlas f%héotééspigdewag' ned

mndths for éxa nmis ered by way of exanple and
not 10f | lmtahmnst@phem auhk sy eare yeos shdy es 146 nbé eapphied byvehetheeds of
the user. Once cut, the belt sidewalls are ground to the proper
tensile cords if required by a use
The entire belt build is then subjected to heat and
pressure in a manner known in the art. Once the belt built
is cured, it is removed from the mandrel and sguare cut to
15 predetermined widths, for example 38mm. A width of 38mm is
offexred by way of example and not of limitation. Other
widthé are possible, limited only by the needs of the user.

Once cut, the belt sidewalls are ground to the proper

angle, in most cases 13° although any angle may be cut by a
20 user. Only the sidewalls are profiled, the top of the belt
is square cut to protect the tensile cords.

An al£ernate method of - fabrication comprises reaction
injection molding. First a laminated preformed fabric is
formed. This is formed in the shape of the teeth or cogs.

25 The preformed fabric is then wrapped around a mand;el. The
mandrel has a series of parallel grooves corresponding to
the teeth in the fabric. Once the fabric is wrapped around
the mandrel, the rods are placed in the grooves which will
become the teeth of the belt. Tensile cord is then wrapped

30 around the mandrel. The cord bears upon each rod to hold it
in place. The prepared mandrel is then placed in the RIM

machine and urethane is injected by methods known in the
7



angle, in nost cases 13, although any angle may be cut by a 20 user

the sidewalls are profiled, the top of the belt is square cut to p?ﬁt&E&?th/Uf;
the tensile cords. An alternate nethod of - fabrication conprises reaction
injection nolding. First a lamnated prefornmed fabric is formed. This is
formed in the shape of the teeth or cogs. 25 The prefornmed fabric is then
wr apped around a mandrel. The mandrel has a series of parallel grooves
correspongitng Dacet hthd eptbcésst he fadmip XetdONCEhE henahabeilc is weapped
around the nmandrel, the rods are pI aced in the grooves which will becone

the t eet HXM t Hee pRIY. m3ehinpe 286 dhies leddn bl e’d5 Jerprmdxere Bhadrel .

The cord po C i I e reI IS
t hen pl acrzl*e%g.?cl[ #hengfﬁl @enjégﬁ?%glé; %gure aér}'égl ggl nj ect e%)g Pg‘irlns]fﬁ%@ ¥nown
in the 7al Ise3EP 2006 art. Once the process is conplete, the mandrel is

removed fromthe RI_.M nmachine and the belt build is renoved fromthe
mandy el . The H&ig- b | dsi sat heddeutekevakiem aslaweqifr ed byoldedserods Fig.

3is a side %ﬂ[ tiong 5 a, el df_p a% %ﬁggtal ya Pegs &%h J._149 are

spaced at & centerl i ne ance dl Trom'each Sceff peg. centerline

of each dﬁ@garﬁsépﬂceﬂrcﬁmoman adglacéntheegod Neatcedit&trafl@@ &Xx et hough
the preferred enbodi ment _depicts the pegs arranged 10 in a gattern that is
coaxi al Weth +%s;§@é‘lcetdo Eromr ARl e actndihyr BREs10s ek dAshppgsgedent is

not T eqUBARA i RIS e POPERS T OBl U egﬁ%lcgnthzh%t s> a BAElL SOV O

pegs may be staggere especf to an row of pri mary
funoti oniaf 4 heattessni shao mesuaa&riatlhenrtdd hepat 160 f abhbmhuortoaSa
descrlbe%aggrﬁé&lé? gﬁégogghaaggnﬁg%égﬁwqgE%ot required for proper
operation of the invention. That is, each row of pegs may
be staggered with respect to any other row of pegs. The
primary function of the legs is to position the rod during
15 fabrication as described in Fig. 2, although they do serve a
structural purpose after fabrication by-providing mechanical
adhesion. The pegs also allow the tensile members to be
preloaded against each rod as the are wound, thereby
preventing any movement of a rod in a tooth during the heat
20 and stresses of operation. Any arrangement of the pegs that
results in proper alignment of a rod or pillar within each
tooth duriﬁg fabrication is acceptable. Of course, it is
preferable that a minimal number of pegs per rod be used to
reduce the cost of the belt as well as the mass of the belt.
25 Each rod has a cross-sectional shape generally describing a

trapezoid. -

Fig. 4 is a top plan view of a molded rod assembly.
Pegs or legs 12 and 15 are shown projecting from rod body
11. In the preferred embodiment, the legs are arranged to
30 contact three sides of a tooth. At least two rows of pegs

such as 12 and 13 would also serve to properly place a rod



structural purpose, after fabrication by providing nechanical adheii Oﬁg m
The pegs also allow the tensile nenbers to be preloaded agai nst ea ﬁ J
as the are wound, thereby . preventing any novenent of a rod in a tooth
during the heat 20 and stresses of operation. Any arrangenent of the pegs
that results in proper alignment of a rod or pillar wwthin each tooth
during fabrication is acceptable. Ci caourse, it is preferable that a

mi ni mal MAHBED of FO§ENper TS bEOUSEd THEEhREJGEEUCRe LGS tMGTS t RE KBRt as
well as t pré@ f belt. 25 Each rod has a cross-sectional shape
general ly scrl%‘lﬁ)n%é?irapezoi d. Fig. 4is atop plan view of a nol ded
rod assenbly. Pegs drisegsvi@wanfl Ebgar ¢ shownglprbjreetdng. f rantypdchady

11, In the preferred. epbod] t, the legs are ranged .30_contact three
si des ofV?%QRnﬁﬂrﬂglIb%sfiPingomsAo?y tod- stitn'as-42 %§d1§31%oﬁfﬁmalso
serve o O ORGFdYa Pl aCen Gl Ot 83 lr3a S1 & :ﬁ’a%OQé SN d & 40PtHs FBERmNOU d4

further reduce the mass of the conpleted belf. Fig. 51is a view of Fig.
t hr ough Iwhielb- 5is A tlygm catut valnieo f graxits i sofll.edbmat Adnygpiltal duakue for

d2 is 11.86mm 5 The pver al ngt h _of rod 10 may .be on the grder  of
236mm WA IRt @bt CratBebEr U GPce e IR GBI Te SBEFEREon of
the belt . The J Qeaoidp Ml 48s w5 Of Teied atyonvay of exanple and not of

limtation. FiI'lg. 6 is an end view of a machined rod assenbly. Rod 10
assenbly 100 dunpri&ess!| egs eod paigsy 102, 2 1038chandd104d estsemdilng. f Rodh t he

{ he!Chap@SSETENS odtd: COTPFACES0r 1EHB 1Bt oot Lonewn0dur 1388 168 of “peg
103 and extending from the rod body 101. Leg 104 has surface 107
which is substantially similar to the shape of the outer
surface of the tooth, not shown. Surface 105 of peg 103 and
surface 106 of peg 102 are each inclined at an angle ¢ from
15 a rod axis a-a. Surfaces 108, 109 are also inclined at an
angle ¢ from axis a-a. The machine rod may comprise metallic
material. It may also comprise a metallic material over-
molded with a thermoset, thermoplastic or composite
material. A centerline of legs 102, 103 are inclined from
20 axis a-a by an angle Y.

The legs or pegs position the rod in the tooth during
the fabrication process. The fabrication process 1is the

same as described for Fig. 2.
Fig. 7 1is a side elevation view of a machined rod
25 assembly. Pegs 102, 103 and 104 are spaced at a centerline
distance d3 from each adjacent peg. The centerline of an end
each peg is spaced from an end of the éod 100 at ‘distance
d4. Although the preferred embodiment depicts the pegs
arranged on a normal to a major axis, such an arrangement is
30 not required for proper operation of the invention, that is,

each row of pegs may be staggered with respect to any other

9



surface 106 of peg 102 are each inclined at an angle cp fromlIS a rzqiﬂﬁ¥ﬁﬂ
a-a. Surfaces 108, 109 are also inclined at an angle cp fromaxis a-a. g
machi ne rod may conprise netallic naterial. It nmay al so conprise a
netallic material over- nolded with a thernoset, thernoplastic or conposite
material. A centerline of legs 102, 103 are inclined from 20 axis a-a by
an angle y. The legs or pegs position the rod in the tooth during the

f abri cat i 0owppedcassgs The Trabrerdt Pén tircocesd Mayt petedghetastBesontisad f or

Fig. 2. F“%B%g%%3<§62i %%eg%%%;ing%iem&8ftgfg§Ch&%$ggﬁﬂﬁe 5. a5%enhl .

Pegs 102,% céenterline ance-d3 Tromeach
adj acent pegrndPe cemes | it ofpaiAnd feachtipry bf spreediddomian ewd of
the rod 100 at 'distance d4. Although the preferred enbodi ment depicts the
pegs arreogedion theorndl dusiagnmdpbrigritdonsuel desaribndeddnfigs 20 not
required for proper operation of the invention, th LS cow Qf. pegs
may be stHYoered PFhSFESe& ?EF%&@”%Q%ePuﬁgiS% %Eég5063b§g§gg 8Beg§. The
end of theo f@y e@&%’ec&@eﬁ@ﬁy})ubﬂz St drafameaft tbe ot hpddat taapt act s
the pulley surface. Further, since the %rinary function of the legs is to
posi tion tdmuttosl doripppebr pddonogntasedesbri e | A Figg. tootls dHEfNEo not

serve a spructural purpose afier.fabrication is conplete. Consequently,
any afreuéﬁﬁﬁﬁﬁaEﬁ°$h%gpaagePﬁggleFesults in proper alignment of the rod in

a tooth during;dabgigationdys prseptableofFig. m&chined t o§d phaserbew. of a
machi ned rod assenbly. 10 Pegs or |egs 102, and 105 are shown projecting
from rod Reogly onCliegs nl@Rhe prdf dPPedrenbbarnenroienbinggirer pegsbady

101. In the preferred embodiment, the legs or pegs are
arranged to contact three sides of a tooth. However, two
rows of pegs such as 102 and 105 would also sexrve to
properly place a rod within a tooth. This would further
15 reduce the mass of the completed belt.
Fig. 9 is a view of Fig. 8 through line 35-9.
Fig. 10 is a perspective sectional view of a belt. Rod
10 is shown molded within tooth 5. Each rod has a major
width W,, a minor width W; and a height H. Major width W; is
20 greater than minor width W, creating a generally truncated
triangular or trapezoidal shape. This minimizes the bending
moment of the rod about the cordline when tangential loads
are transmitted. This in turn allows the mass of each rxod
to be reduced where relatively increased strength is not
25 required, that is at the inner portion of each tootb.
Tensile members 9 are arranged in the lonéitudinal
direction of the elastomeric extensible layer 8 of the belt,
running at a normal to the reinforcing rods 10. Legs 12, 14
bear upon the jacket 6 in order to spatially locate the
30 reinforcing rod within the tooth. Proper location of each
rod in each tooth results in enhanced belt life because each

rod bears a proportionate part of the compressive load
10



arranged to contact three sides of a tooth. However, two rows of pﬁgssﬁ%{ﬂ
as 102 and 105 would al so serve to properly place a rod within a toot'r.
This would further 15 reduce the nmass of the conpleted belt. Fig. 9is a
view of Fig. 8 through line 9-9. Fig. 10 is a perspective sectional view of
a belt. Rod 10 is shown nolded within tooth 5. Each rod has a mgjor wdth
WL, a mnor width W2 and a height H Major wdth W is 20 greater than
m nor w detvazEn ckkat ishgayegeney athy tedicarens thianghl &heorpulbgevoi dal
shape. This nmni rrizg%ath nonent _of the rod agbout the cord|ine
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_each rodtenh@sbe thedueedlwkrer atisehdt | vaky tHCremsede BisE€NGity | o0t K25
required, that is at the inner portion of each tooth. Tensile nenbers 9 are

ar r anged compoenten iRyl ing | teet reds of Thhe &kadsorker imedddtanidiuilee | ayer

8 of, the_belt runni ng. a nQrmal. tq _the reinforging,rads . Legs 12, 14
' b_earS. upoﬁpltehesﬁraec seetrg 69P ntt(l')l%&e%atr}g:lscﬂ)latairalﬁa Ei:l ot gt gh?hgegg‘r éc{rﬁ *ng rod
wi thin t hachodeh. mBcoperi daacatd e dfs eaqdbmpred siifecaghd OQldhtapdtlag i n
enhanced belt |ife because each rod bears a proportionate part of the
conpr essipad) oagndo theregpp 200d ssdswedheEid nghed¥ed adhehe opeina triumgs

t hr ough gggigghh@z@ f'ilg‘é@i%][n’ glrlﬁlgs?]&ib?%gggmor i nproper placenent of the

rods ten 0 resolvée itsel sticity of the conponents

surroundi ng t Bacho@®d Wdunpiieduls 4 oplest B&rbbuhenSmkbal st E€SE8S thRckhat
particular part of the belt. Stresses |nclude nechanical effects

(cofpr es8hoe idifd- Iqast r epEt AT faged) Rl 1herneincsny cend CRE&KCAdabiem the
operatingy; 8YLRQRMENt ¢obE Gl R AN VRIALI ONves  the  sliding

characteristic of the belt predictable. It also enhances
the ability of the belt to ride radially within the pulley
as the pulley sheave spacing is adjusted by a user. The
15 controllable <coefficient of friction also allows the
frictional heating of the belt to be engineered, as well as
enhancing noise and wear characteristics.
Once the rods shown in Fig.'s 3, 5, 7, 9 are
incorporated into the structure of the belt as shown in Fig.
20 10, the sides 20, 21 are made, cut or ground to create the
included side angle 9.
Fig. 11 is a side elevation view of a reinforcing rod.
Rod 10 comprises pegs 12, 14. The opposing inclined end
sides 20,21 are located at opposite ends of each rod. BAngle
25 0 is of a predetermined value in order to prOperly:COOperate
with a pulley sheave surfaces. Angle 6 is in the range of
20° to 70°, although any known CVT pulley included angle is
acceptable. In the preferred embodiment, the angle 6 is
equal to * of the ineluded pulley angle in order to assure

30 that the side 20, 21 bears upon the pulley sheaves surfaces.
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Each rod conprises a plastic or non-netallic substance 10 the incli %&Q @
surfaces having a known and controll able frictional coefficient. Thﬂg %@
the sliding characteristic of the belt predictable. It also enhances the
ability of the belt toride radially within the pulley as the pulley
sheave spacing is adjusted by a user. The 15 controllable coefficient of
friction also allows the frictional heating of the belt to be engi neered,
as wel | as enhameﬂolm@moiase sdngy \wearfoghar agt ethst i LHveLEn t e & 0dsesNOWN
in Fig.' are incorporated into the structure of the belt as

shown in ‘ﬁ?@crlkédl@erﬁﬁélrsﬂd'eé“’lz]d e Cd?‘él%éio o s %‘ﬁd{}rﬂﬁ tig cdrheat e

the inclyded g 1 |d ti e

r ei nf or ci nggrotg{adgl?%q;f%%oon{%i ?gi plseegs{]{"fgi %’% o%%%%#n Fh%?l naé’dj end
si des 20, ﬁélatﬁohocafeq:aatt@pmﬂoeltendsp@fteﬁgh Ttk ARl es@ZbrBei sref a
predeternlned value in order to properly. cooperate wth a pulley sheave
surféices.SPPRF 0B FQelﬂnﬁﬁ@tﬂéﬁbe of 200 to 70, although any known CVT
pull ey included angle is acceptable. In the preferred enbodi nent, the
angle O is wequal to 'i of the included pulley angle in order to assure 30
that the side 20, 21 bears upon the pulley sheaves surfaces. 11 1 5 SEP
2004 Although a single formof the invention has been described herein, it
will be obvious to those skilled in the art that variations nmay be nade in
the construction and relation of parts wi thout departing fromthe spirit
and 5 scope of the invention. 12 1 5 SEP 2006
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W claim 1. A belt conprising: a body portion having a Iongitudinallsafﬁiiﬁnml
and an inner portion; a tensile nenber extending parallel to the

| ongi tudi nal axis within said body; a plurality of teeth arranged al ong
sai d pangfmportion and arranged transversely to said |ongitudinal axis; a
rei nforcing nenber extending transversely across each of said teeth; and at
| east two or nore |legs projecting radially froma centerline whereby a
reinf9rC|nglgﬁggg%“%%: spatially located within each of said teeth. 2. The
belt as in claim erein the reinforcing nenber is non-netallic. 3. The

bel t as in, B{» rfmg?on \rspﬁ%ﬂda RRGRI H& 4l 9 fnBibofRRber further conprises:

opposi ng inc aV|ng a predet erm ned angle. 4. The belt as in

claim3, ?Jn?lle{]n&ﬂfepe{t%m#ﬁﬁhﬂg? HE R udidl LRERinER SR bss a trapezoi dal

Cross- sectiona t asin claimé4, wherein the tensile

menber bear% an1t)a& tge%ﬂag% raﬁc?l%%mﬁﬁnn@%'&ﬂn%h@&@i E‘:J‘Qam tosfld The belt as

inclaimb conpri ses PDM ( et hyl ene- pr opyl ene
di ene rubber hydrogenated acrylonitrile-butadi ene rubber), PU

(pol yur et haneg%%,nﬁmgbghgx{na@ggggggagaggeéas N

(chlorprene’tu Iene ru NBR (nitrile rubber)

or bl ends thgLegl or?norc:rlhg&j%g tin §ad'1ar1 gumg%éﬂgﬁw{gﬁlf@aﬁg%mmped
angle is i A s &ﬁwﬂnnmmh %_ yo egree as In claim
7 further o XS“% ! cke coverlng sald i nner portion. -13

2. The belt as in claim | wherein the reinforcing member is non-metallic.

3 The belt as in claim 2, wherein each reinforcing member further comprises:

opposing inclined surfaces having a predetermined angle.

4. The belt as in claim 3, wherein each reinforcing member further comprises a trapezoidal cross-

sectional shape.

5. The belt as in claim 4, wherein the tensile member bears on an outer surface of each reinforcing
member.
6. The belt as in claim 5, wherein the body further comprises:

EPDM (ethylene-propylene diene rubber), HNBR (hydrogenated acrylonitrile-butadiene rubber),
PU (polyurethane), ACSM (alkylated chlorosulfonated polyethylene), CR (chlorprene rubber),
SBR (styrene-butodiene rubber), NBR (nitrile rubber) or blends thereof.

7. The belt as in claim 6, wherein the predetermined angle is in the range of 20.degree. to
70.degree.
8. The belt as in claim 7 further comprising:

a jacket covering said inner portion.
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