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Field of the Invention

This invention relates to belts used in continuously
variable transmissions (“CVT”), and more particularly to CVT

belts comprising blocks indexed on endless tensile members.

-‘Background of the Invention

It is well known in the art that a gear type
transmission may be used for running a motor vehicle,
motorcycle or the like. For the purposes of improving fuel
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
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
moveable sheave and a fixed sheave, both having a éruncated
cone shape. Generally, one of the 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

.0of the effective diameter of the pulley which is in turn a



1 1 0 NOV 2004 function of the axial position of the sheaves relative to
each other. Representative of the art is- U -3:! Patent No. 4,813,920 to
| nukai . The disclosed belt conprises a plurality of 5 blocks which engage
at | east one endless |load carrier in the |lengthw se directi on IPW[?V‘%EFP' t.
The bl ocks are provided wth nmeans to hold each in a substantially
perpendi cul ar position on the load carrier. It is also known in the art

that in the of —a_dr 10 nAi n . bel t e oyter inclined surface
of the bl ook R H n<:8§t s ahbal, ascqegod’f ?%e%Em ShpaMesavEel atisvepdo
conpri sed ofezrit hthdbhermal setting or thermal formed plastic. Using such
pl astics negates the need for |ubrication between the belt and the sheave
surface. Bl ocks Fepugseniatisuehopl dbei esrtonlsy Wrs+t eatawt i Red 2yehace2o

designed toq interface w the,pull ey sheave or be totally over nolded
with plastic® Rif‘B 8hce i %d§1E85853¢ bl efOmRE 1525818, PAmnad itiynukd]

whi ch di scl g3e%1aN W& N'BH a Lnforc ock e.CVT.Bel 1.
The over nolding is acconplis eg?%yi% gir:n %g% %g%%élgr)%tJl'%%go%gfgﬁéeguﬂ’a&beof
the reinf or diemgtieritser . dThestiomy ofnvdie/ebslit f acehpr elaicls oardypabkakige

soaki ng proce with an acjd_soaking process. An adhesive |layer is then
applied to f"l’rz?’rm‘f‘%?nﬁer%r-hﬁllgclﬁ% sildt | Ag Sys&astiadd y25peopphilhguigent

whi ch consi 355319 AN AMERS Al VoS . The phenol plastic is then
over - nol ded" on the prepared netal nenber. O course, the chenical

preparation of tHe niet adlsdl knkwnedui rigme uset ofhdzas dBHE BRlsRl icH Sa dBi s
creates special, handli ng iequi rements for the chemcals used to 30 treat
the mdfal bFBERENGs WEY | Pedtrorthi spBtgr gmaleed surface of the block

which contacts the surfaces of the pulley sheaves must be

comprised o©of either thermal setting or thermal formed

plastic. Using such plastics negates the need for

lubrication between the belt and the sheave surface. Blocks

15 may have such plastics only on the inclined surface designed

to interfacé with the pulley sheave or be totally over
molded with plastic.

Reference is made to U.S..Patent No. 4,813,920 to

Inukai which discloses an over-molded metal reinforced block

20 type CVT Belt. The over molding is accomplished by chemical

preparation of the surface of the reinforcing member. This

) may involve surface preparation by alkaline soaking process

| with an acid soaking process. An adhesive layer is then

applied to the metal member block consisting of a silane

25 coupling agent, which consists of an amino alkoxy silane.

The phenol plastic is then over-molded on the prepared metal

member. Of course, the chemical preparation of the metal

block requires use o©f hazardous materials. Thié creates

special handling requirements for the chemicals used to

30 treat the metal blocks as well as for disposal of the

chemicals once they have been used. Japanese laid open

application JP11-82637-A teaches chemical preparation of a



chem cal s once they have been used. Japanese |aid open application
JP11-82637- A teaches chem cal preparation of a 2 10 NOV 2004 net al

rei nforced bl ock body prior to application of the plastic over-nolding.

I nukai 1920 further teaches '116cating the center of gravity] gfNOperB4 ocks
within a diameter of a tensile nenber. 5 It is taught that placenent of
the center of gravity of the block in proximty to the centerline, of the

tensil e nmenjgetalneyel 8eueRe@SChl baki oy he Jl ocks ri.ng ,aperation, . This
pl aces requirements on the design of th bFogl?g Sggtﬁﬁ1 lI5lclerz%‘attelronof or allEy

i s properlyplogttiedovidowenelrding. is 10 questionabl e whet her such pl acenent
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Such right angle nnections 15 create stress risers Jee Ttife
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pillar, thereby decreasing the.life of the belt. Wat is needed’is a bl ock

type CVT bdPtoRkyify RXOXERtEY &P Fhgviagnteridawn of othet hanside member

asymetric o 1F MY ‘80 rig center of .the blqgk.
What is nezrh%a% {égghgl %tg%qtl&?ﬁ (t‘,i\?T%t;f:alc&th %hg;g'long ®a Cf?ertléllg PR STEGER gﬁb’&
what is neesleskés ardhotkemynesCn belhe hagshgnant ovele NBhdedsMeigl the

reinforced bl ock. What is needed is a block type CVT belt having an
over - nol dedCeRERT ref nfaraet s 15l cekorarlyheketatate suHbwewepy epit ation

of 190! ok PHASBACCURNL LS AGERTRALRDBAIY Toghonb e mRS. WAl 1o
and an upper andahovhersuappeidt arfntiéhailddk type CVT belts in that the
blocks comprise upper and lower arms connected by a central
pillar. The transitions between the pillars and the arms
are generally right ‘angles. Such right angle connections
15 create stress risers that decrease the life of the blocks
due to failure of the upper arm connection to the central
pillar, thereby decreasing the life of the belt.
What is needed is a block type CVT belt having a
center of gravity of each block that is asymmetrically
20 located relative to a geometric center of the block. What
is needed is a block type CVT belt having a metal reinforced
| block. What is needed is a block type CVT belt having an
over-molded metal reinforced block. What is needed is a
block type CVT belt having an over-molded metal reinforced
25 block .- wherein the surface preparation of the metal’
reinforcement is accomplished by mechanical means. What is
needed is a block type CVT belt having a complex xradius
between a pillar and an upper and lower support arm. What is
needed is a block type CVT Belt having a groove with a
30 complex shape surface on a lower portion. Tiue present

‘ . invention meets these needs.



needed is a block type CVT Belt having a groove with a 30 conpl ex shape
surface on a lower portion. The present invention neets these needs. 3 1 0
NOV 2004 Sunmary of the Invention The primary aspect of the invention is to
provide a block type CVT Belt having a center of"gravity Ofﬂfiﬁr Eb ck
that is asymetrically located relative to a geonetric 5 cé Vo he
bl ock. Anot her aspect of the invention is to provide a block type CVT Belt

having a netal reinforced blogﬁ. Anothei asgect of the inventionis to
provi de a block type CVT Bel L tal reinforced

bl ock. 10 Anot hgpea a®f BReeRVERE @hel Sid | de¢ .a bl o g QT
Belt wherein the surface Sgépargfion of thglﬁﬂzﬁﬁ%%één Srgg%eﬁﬁo%é%e a
acconpl i sherl &gk nbghanf¥dl Beddndavimgt ke rceaspac to®igtaa tiynvemtdah 1151 4@k

provi de a hl,oc fype CVT Belt haying.a complex radius between a pillar and
15 an uppe&%ﬁ IJo%era§¥i‘BrB%FFlﬁ?ﬁyAn%PﬁéFegsp%%%a’éﬂ% het® nventdenmakrio

provi de alﬁég%értagetﬁgTbggEk_having a groove with a conpl ex shape surface
on a | ower portion. O her aspects of the invention will be pointed out or

20 made obvi ous Myotherf alspewitngileshei phiventabnt ie ity eptbodde ard Bk

acconpanyi drawi ngs. . The bl ock type CVT belt according to the present
invention:giﬁﬁié&%g%?lFeaéYlBﬂeaeﬁﬁFéésrﬁé§§°€§ﬁﬂiéﬁoﬁ ving tensile.

Carrior in & lengiturSe dePEEh, HF FheTREORRE bnTh " SR oYL e o
each bl ock tiype asyrmieltchityngoaat ederrmeaabdbheek) Eachrbkeel BaASck.
10 Another aspect of the invention is to provide a block
type CVT Belt wherein the surface preparation of the metal
reinforcement is accomplished by mechanical means.

Another aspect of the invention is to provide a block

type CVT Belt having 'a complex radius between a pillar and
15 an upper and lower support arm.

Another aspect of the invention is to provide a block
type CVT Belt having a groove with a complex shape surface
on a lower portion.

Other aspects of the invention will be pointed out or

20 made obvious by the following description of the invention
and the accompanying drawings. .

} _ The block type CVT belt according to the present
invention comprises at least one endless load carrier having
tensile members. A plurality of blocks are transversely

25 engaged with the load carrier in a lengthwise direction of
the belt. The center of ‘'gravity of each block is
asymmetrically located in each block. Each block has
thermoset or thermcplastic over-molding. The over-molding is
attached to the metal block by use of an adhesive or primer

30 and adhesive. The preparation of the metal reinforcing
member is accomplished by mechanical tumbling means, as

opposed to chemical preparation. Each block also comprises



t hernoset or thernoplastic over-nolding. The over-nolding is attached to
the netal bl ock by use of an adhesive or priner 30 and adhesive. The
preparation of the nmetal reinforcing nenber is acconplished by nechani cal
tunbli ng neans, as opposed to chem cal preparation. Each bl ﬁﬁﬁlzmu
conprises 4 10 NOV 2004 at |east one slot for receiving the'lo I er
Each sl ot having an upper concave surface and a Iomer surface having a

com) ex shap Ui OMEL CONCSLIL - oULlags feeclies, 8,001 Leepopding copvex

surface or on an upper 8t is
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ghtly

|ower arm in order to avoid stress risers. The |load carriers are
conpressed FRTPAEK grdvARe {0 S|%hﬂf|wppﬁty ceneréE: skenfad® Bréeéives a

Description of the Wi s a front elevation view of a bl ock.
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15 Figs 3 ighg Hdlesel&VakhBRrYi em&éhame&e&sﬁ%?&@l@é@% hFEQ-c&‘gﬁféJc'

20 is Fig. 6 is 4is a front elevation view of showmng a slot Fig
nmol ded bl ockadauvissdrattwéen par spatrale plildwmfandeamvepper and lower arm

in order to awvoid stress risers. The load carriers are

slightly compressed in each groove to significantly reduce

skew.
10
Brief Description of the Drawings
Fig. 1 is a front elevation view of a block.
Fig. 2 is a front elevation cross-sectional view of an
over—-molded block.
15 Fig. 3 1is a side elevation view of an over-molded

block.
Fig. 4 is a front elevation view of showing a slot
detail.
Fig. 5 1is a isometric perspective view of the over
20 molded block.
Fig. 6 is a isometric perspective view of the metal
reinforcing body.
Fig..7 is a side elevation view of a load carrier.
-Fig. 8 is a front section view of a tooth profile at
25 line A-A in Fig. 7.
Fig. 9 is a side elevation view detail of belt teeth.
Fig. 10 is an isometric view of belt teeth.
Fig: 11 is a side elevation view of an assembled CVT
belt. ‘
30 Fig. 12 is a front elevation view of a CVT belt.
Fig. 13 is a front elevation view of a block taken at

line A-A in Fig. 11.



a isonetric perspective view of the netal reinforcing body. Fig. 7 is
a.s.ide..elevation viewof a load carrier. Fig. 8 is a front section view
of atooth profile at 25 line AAAin Fig. 7. Fig. 9 is a side elevation
view detail of belt teeth. Fig. 10 is an isonetric view of gbgbg 2004t h.
Fig. 11 is a side elevation view of an assenbled CVT belt. 3 ig. 12 is a

front el evation vphew Ofe de¥ErbSlion %&gthé3Pfé¥é}r%ﬁogégéﬁ#agyfiOn view of a
bl ock taken at |ime A-ATT Frg. Il _ . escription of
the Preferred EfBBdi derdts A drony selkeviatsan @levarfom Wlewkef BdobkodR. Bl ock
10 conpri ggspriRel BoGYr 11o8pd 1h0Wely b 2p5apnect e conral
pillar 13. Up%er body 11r cororp'?i sesmﬁdpe?gﬁ(?%rsb%gpaﬁ' ‘clioiﬁ}gencg:eldoﬁg% %ody 12
conpri ses FeWeralarpisl By didd FrpBrobrdY0llakempioms iuppersiagms 14 and 15.
The centrakypillaf i 9&};@ i Lost P Ahd J owsr, hody with a
conplex radii In cé%%h %?do){:?l@;ee :}6582 b%’r’\é&ﬁp'%'ren}é)%%i us 1d8, Vga‘/r(\)iclghqiﬁs

subst ant i aRl§o elcompriess | shhbs e ltheanshpdb . airel Icenfirad saritld art hk3 cént r al
pillar and.gnlowery ragi 3 i LS b i . b 1 ul tion,
where the Fowgr ardm%g lﬂﬁ%t ?nggt gatdke ac@t?% pi%%#/,aégﬂé éi g&rmf.ﬁggach of
radi us 18, ragii desceadie dvtar cegt Fighape. Afhepppperadiagi Ud i shiwhsdsed
fromthe || rritA can ; be; er deggr i by Lhg, e iQny X2/ a2 +
y2/ b2 =1 \%\Aﬁl’lg?%nﬁiaéh&-' _oleFl}l‘ggpnﬁaj g#é%%d Eﬁgnh‘ngfsgfﬁ (;.lfl the r%s(r%%rtsaxi S.
The maj or &Rke¢s rFeetral omglllise | iand AsA Pwerpl eagalees 3Bacl whéch  is

substantially a circular section, where the lower arm 12

intersects the central pillar, see Fig. 4. Each of radius 18,
33 describe an arcuate shape. The upper radius is measured
from the line A-A. It can be generally described by the

equation:

x%/a® + y¥/p? =1

where a is 3 of the major axis and b is ¥ of the minor axis.
The major axis lies along the line A-A. Example values include
a = 3.318 and b = 2.327. The equation is offered as a
mathematical description of the curve for the preferred
embodiment, however, other curves will also serve to reduce
the stress risers. The radius from the line A-A to the lower
arm is generally in the shape of a quarter circle.

This configuration significantly reduces the stress
risers which would otherwise form at the transition between
the central pillar and the upper arms and lower arms. Reducing
the stress risers causes a commensurate reduction in fracture
in this location which can lead to premature failure of the
upper or lower arm ¢of the block.

The metallic body may be comprised of any metallic
material known in the art. Aluminum alloy is the material used

in the preferred embodiment. The surface of block 10 is




a = 3.318 and b = 2.327. The equation is offered as a nathenmati cal
description of the curve for the preferred enbodi nent, however, other
curves will also serve to reduce the stress risers. The radqtﬁgbvommhe
line A-Ato the lower armis generally in the shape of a quart circle.
This configuration significantly reduces the stress risers which would
otherwise format the transition between the central pillar and the upper

arnms and | . ucj _lhe . stress risers causes a conmensurate
reducti on ?%\?%?%%fggr eJE‘aslgn %ﬁigg {nggg PSn Bhi chttsh | -1 enettur £9 aid ure
of the uppeecioaniour vibpaefidrher bhork. wilhenmetahkis ROMYe PBY, e fomyd sed
of any netallic material known in the art. Alumnumalloy 1s the materi al

used in th¥ipFafer el shBodbherk. fEhworalnlfeactoofdieacionlOoifs thd @wsav
2004 prepar or overznplding by first subjecting it to a nechanical

vi bration trﬁ%b({lleﬂ%hi chs%'?é%t?‘:és Péyetp@ﬁa%ﬁé’no 3healEQr Psc LB Mekbapised 1y
favorapl e tacwdhesing ehet Bar@uele HP!ing. i Lpn l-$0 be
by nmechanically 5 ac?i va?i ng t he Slﬁg)aégelrtgyb%t{l aﬁ?ﬁ?%&%ﬁ g?g% 8(gsri)it
(50 grit) e p&4dian epgsisibBeasyriy idaisa iingcl melél a gliassl udeadgigrsist
ground gl ass ass. . Al xide | yner heads, _organic materials (such as:
wal nut she%ésa,(%co?ﬁigdb R ,Bgaéﬁl'i ASHirbi B, gxé-fjlei'cé?%]a’ﬁbe%ngeﬁjéel .
This is foldyet dymdesi st (bhagt aw!:tD?Ihﬁtdéﬁ'&m—sSU&I»E‘HGFBBUQQE%EE)'32 30

to 40. Surface preparation by nmechanical nmeans In t he manufacturing

process avdildsir obhERider eatiddcby sand asd ofteeieni ctlis etshfoblandd by
orSPRGRt] O 40 U109 SHOEROSh A ST PRTLGRLS, S PLEEL- o
fol lowed bywitadd pré@siradiénaby Rb8BhniSal means in the manufacturing
process avoids problems created by the use of chemical
etching and preparation, including storage of the etching
chemicals and proper' environmentally sound disposal after

15  they are used.

This is then followed by an air blast. The air blast is
followed by application of a primer which may include
Chemlok® 205, or Thixon™ P15, or Megum™ 3276. The primer
is followed by an ‘adhesive suitable for the overmold

20 material being used. The adhesive may dinclude Chemlok®

220, or Thixon™ OSN-2, 2000, or Megum™ 101, or 10576.

! Alternatively, many of the primers and adheéives given by
way of example may be used as one-coat adhesives.

‘The over-mold material may comprise a phenolic with a

25  coefficient of friction of .35 % .15 per ASTMD3702. The"
‘overmold material can comprise any of the widely available
phenolic molding compounds comprisiﬁg pﬁenolic resin (resole
or novolac), reinforcing fibers or fillers (glass, carbon,
cotton, or aramid fibers), friction modifying additives

30 (PTFE, graphite, silicone o0il, or molybdenum disulfide), and




foll owed by application of a prinmer which may include Chem ok(r) 205, or
Thi xon''' M P15, or MegunifM 3276. The prinmer is followed by an adhesive
suitable for the overnold 20 material being used. The adhesi 1@5[@‘, izgml ude
Chem ok(r) 220, or Thi xonTM OSN-2, 2000, or MegunP 101, or :
Alternatively, many of the priners and adhesives given by way of exanple
may be used as one-coat adhesives. The over-nold material may conprise a
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materi &l nmagiéliiylptthadapei se otingdl kisgler.perfornmance thernoset plastics
such as epoxy or_.5 di allykL ht hal at.e or vinyl ester. The overnold material

may further conpfP8€eS¥&rtaitH RRGHT15dr Fio hete GRS CoRitakt drkskuch
as pol yet neptptdemanta! X ll%gJotfi‘%I NRAEELONEs BALKCRICIHNALMAL AR ce,

pol ypht hal am de I quid cryst ymer, pol yet hersul ton

pol yaryl sulfohgimpdeya Yde,paly@ichegphenghene sul f ipdd yatharmrataxsta tosne,
conpounded vviih | ass, aram d or carbon reinforcing fibers and PTFE,
graphite, sPP %BﬁEhB' pmige, n%’r%ﬂdgm?rﬁycﬁtg”di fPRLYRET ct PR Weddigysrstone.,

Front 21 eyl T r e ee e BT onaP o B oF ‘an Cover SoaACT NS oriThidy g,

bl ock 20 coupermeslesthes, compounded with glass, aramid or carbon
reinforcing fibers and PTFE, graphite, silicone o0il, or
molybdenum disulfide friction modifiers. A preferred
thermoplastic material is Victrex PEEK 450CA30.

15 Fig. 2 is a front elevaiion cross-sectional view of an
over-molded block. Over-molded block 20 comprises either
thermal set or thermal formed plastic 25.. Opposing inclined
sides 31 and 32 bear on the pulley sheaves. The over-
molding provides a controlled friction surface between the

20 block and the sheave surface. The opposing inclined
surfaces generally describe an included angle. in a range

between 20° and 70°. The included angle in the preferred

embodiment is 26°.

"Fig. 3 is a side elevation view of an over-molded

25 block. Concave groove 22 is formed in the upper area of slot
15 by the over-molding process. The shape of the concave
groove is substantially semicircular. ‘The lower portion of

slot 15 comprises a geometrically complex surface 23.
In the preferred embodiment a slight crown is present
30 along the «center of the lower surface 23. This
significantly reduces the chordal effect caused when the

belt passes over a non~circular surface by reducing the



t her nal

inclined surfaces generally describe an included angle in aIBa
20 and 70. The included angle in the preferred enbodinent is 26*. Fig. 3
Is a side elevation view of an over-nolded 25 block. Concave groove 22 is

set or thermal formed plastic 25. Opposing inclined sides 31 and

32 bear on the pulley sheaves. The over- nolding provides a controlled

friction surface between the 20 bl ock and the sheave surface Tﬁ %ﬁﬁgsing
g

formed int r.ea..of ot, 15 by the over-nolding process. The shape
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enbodi ment a slight crown is present 30 along the center
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15

20

25

30

ht arc having radius R; which provides a proper bearing
surface for supporting the tensile members. Also molded into
the plastic 25 is indexing protrusion 24 which cooperates
with a like indéxing recess 26 in an adjacent block. This
reduces . lateral or side-to-side movement of adjacent blocks
during operation. Surface 23 also comprises radii R, and R;.
R, and R; each provide a curved surface, as opposed to an
edge, that the belt bears upon in operatiocn.
Concave recess 22 cooperates with a convex tooth 51 on
a surface of a load carrier, see Fig.’s 7 and 11. The sides
of the lower portion of the block describes an angle y. The
angle y is in the range of 5° to 10°. The angle in the
preferred embodiment is B8.8°. The angle Yy is chosen based
in part upon the minimum radius of the smallest pulley upon
which the CVT belt will. operate:. It allows thé lower
portion of adjaéenﬁ blocks to have a clearance between each
block as the belt travels around a pulley. . This is .
necessary in order to avoid creating “undue stress in the
belt tensile member 52.
E‘ig-. 4 is a front elevation view of showing a slot
detail. Upper radius 18 and lower radius 33 is shown formed

in slot 14, 15.
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mepbersopng igaEn redvesl bheplddet ure



with a like
or side-to-side novenent of adjacent blocks 15 during operation.

al so conprises radi

I ndexi ng recess 26 in an adjacent block. This reduces-Iateral

R2 and R3. R2 and R3 each provide a curved surface,

as opposed to an edge, that the belt bears upon in operatilobh. N@r83e
recess 22 cooperates with a convex tooth 51 on a surface of a |oad
carrier, see Fig.'s 7 and-11. The sides 20 of the |lower portion of the

bl ock descr

angle in the preféerre

part upon t
belt will o

i bes ap, angl The .angql ( is_in the range of 5 to 10. The

& e%ﬁoagl]rréﬁto |e§ré.c8.p%@%ﬁ&‘éeyvi%ewch%%eﬁhﬁas@bﬁﬁn
heo Tdled nbhoegdpgs of the small est pulley upon which the CVT
perate. It allows the | ower 25 portion of adjacent blocks to

have a cl earance Be8wedh éact bBeovletadct heebepectiawelsear apthdtaepuid eyl
This is necessaégrin orger tioavoid creating undue stress in the belt

tensile menbert

FHHY HOPY

front el evation view of showng a slot 30

detail.s Upper radiug. 18 apd | oWk geadh : ] rmed, iR slot .14
15. 9 1.0 NOV 2004 F g. 51s aisonet r?"?;vﬁg%%‘%ei‘}tl.%% SELT opobfle Usthmiey.

nol ded bl oc
rei nforcing
Load carrie
enmbodi nent ,
of the belt

a3l E¢apriéri $0adagreisds paisileefbivg v ewnafl tkBenmehal 1n
ody 10, 5 Fi,g. 7 is a side elevation view of a |oad carrier.
ths RiomberEed eRReARBeREndthe 4R8 Sidet megbensn aneh@qwidtiemest
dthefenséhe . ape I 1is0 t .t neutral__bendi.ng _axis
e B L Ab P PLE b U PR i SR e e TR s

may conpri seti®gmi sired tdre brwmixded coEdsh at&wyelef aldnie T reieeicdnipkd se
substanfe c%gprisnygcggg%nic fbpers such as pol yam de,

15

20

25

30

iste raide

cords, a woven fabric or sheet 1like
substance comprising organic fibers such as polyamide,
polyester, polyaramide, or inorganic fiber such as PBRO,
steel fiber, glass fiber, or carbon fiber. Fabric jacket 54
is applied to the outercord of the load carrier. Fabric
jacket 53 1s also applied to the inner surface of the load
carrier. EFach tensile member may comprise twisted or braided
cords of organic fibers such as polyaramids, polyesters,
polyamide, or PBO, or inorganic fibers such as steel, glass,
or carbon. Preferably, a high strength, high modulus cord
material such as polyaramid, PBO, carbon or glass is used.

The fabric jackeF may comprise woven, non-woven or knit
fabrics of polyester, polyamide, polyaramid, cotton, or
acrylic fibers or blends theréﬁf, and adhesive treatments
appiopriate for bonding fhe fabric to the extensible layer
and to the cord. The jacket is preferably a woven or knit
stretch fabric for ease in filling the mold and férming the
tooth contour.

The designation of the outercord and inner surface are
with reference to a center of curvature C of the belt. The
belt body and teeth 51 may comprise a rubber material
comﬁrising an elastomer such as EPDM, HNBR, PU, ACSM, CR,

SBR, or NBR or Dblends thereof, and various fillers,

10
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pol yester, polyaram de, or inorganic fiber such as PBO steel fiber, glass
fiber, or carbon fiber. Fabric jacket 54 is applied to the outercord of
the load carrier. Fabric 15 jacket 53 is also applied to the inner surface
of the load carrier. Each tensile nmenber may conprise tw stedjogpipranged
cords of organic fibers such as pol yaram ds, polyesters, polyam de, or

PBO, or inorganic fibers such as steel, glass, or carbon. Preferably, a

;
hi gh st rengght+ ihy.gx Il u ? | al _.such as .pol yar.am d,  PBO,
carbon or gl ass 15 used. %ﬁg%ftgg%%cr?ﬁa%{(éeﬁa ?‘rﬁ?rgorﬁﬂ"i Livéh, LK S ¢ én

or knit falusi cknoWwnpoliyestidre . pattyam dereFelsanagy d, got haa. o%esgg{:g L.c
fibers or blends thereof, and adhesive treatnentsS appropriate tor bonding
the fabric Fo3SHEOTEL cHAFHI @S| HFM 25 HHNBR ois hededr d. ThHe hetkeabody and

preferably en 0r [ tretch _fabric, for ease in filling the nold and
form ng the%e\té&gét hrslcomn%gu%.on%%lsfes?%nsﬁ‘f‘ﬁﬁorB‘Frt RECBueT COFRtRane i nRBRR,

surface areacsM,h rEFBMENCECH,0 asggptermgﬁ, cu&gﬂé,gﬁﬁ g:dof v}j_"\‘:% beﬂllgpg 30
belt body and teeth 51 may conprise a rubber material conprising an !

el ast omer sHERNASICEPEMESNBRtImxidwsn, GRd SBRtiores\BR or bl ends

t hereof, and vari.ouys fdllers, NOV, 2004 anti oxj dants, curatives and/or
short reinforci nggg" d A£0% 'Elocﬁ%lgvxﬁe%l?ﬂev&ﬂ". ef ef2RER, PXafdde at

ibersTas  is

resi stant eliaet @8r isudhi.g as7 EPDibet hHEBRhag Hﬁfﬂqnew%i%g éég"\%’n%“%
teeth 51 rraBﬁetiorrpri se an el astoner such as urethane, HNBR A P

CR, SBR N Eop8gnddd and hsiflpl 6Rs, whichi afreopeemdited, tantdamti datriesr, and
curati.yes. gi g a;8: IS aﬁfeﬁ{ront' section yiew of a tooth profile at
l'i ne. 81 8 i n®RfFgt?. Mf 51CHasOF nBFPHRE SNdesPEEsaRRIdE © BE tcaipRr &L
and side 62¢oWMYChL2{8 RYANAL! 50 LA O He 63 of load carrier 50.
The bias andle o is in the range of 10° to 15°. The angle o
in the preferred embodiment is 13°. This angle is also the
same as *s of the included angle of the opposing inclined

15 surfaces, B, so that the side 62 is parallel to opposing

inclined surface 32, see Fig. 2. BAngle © allows a proper
fit between the load carrier 50 and the block 20 af the
central pillar 13.
Fig. 9 is a side elevation view detail of belt teeth.
20 Teeth 51 are alternately spaced between lands 59. Teeth 51
are located along thé outercord of the load carrier. Teeth
51 generally describe a'semicircular profile which cooperate
witthhgfconcavé grove 22. For example, the tooth profile
"may comp;ise the_profilé disclosed in U.5. patent 4,515,577,
25 or other profile known in the art. Jacket 54 overlays the-
teeth. | ) | | _ |
" In the preferred' embodiment, the tooth profile
comprises a height H as measured form an outer surface of
jacket 54. Each tooth ﬂas an arcuate convex substantiélly
30 circular shape 'héving a radius 56 R. Each tooth outer

surface joins to the adjacent land 59 by a transition

i1



10 and are nolded, cut or ground an a bias angle a as conpared to an axis
normal to a centerline 63 of load carrier 50. The bias angle a is in the
range of 10" to 15*. The angle a in the preferred embodi ment i{sf Ny 208§ s
angle is also the same as 1-i of the in cluded angle of the opposing
inclined is surfaces, so that the side 62 is parallel to opposing inclined
surface 32, see Fig. 2. Angle a allows a proper fit between the | oad

carrier 50 aetttiem bleock 20TahntheiofeddMidh! 1@y 13s FLO-rDiiss deo
el evation view detail of belt teeth. 20 Teeth 51 are alterné%e y space5

bet ween | an@®P¥PXimadisd B1- SBr &0| Hoat €thail cagtehe cdut@marmhef ¢ heotoade
carrier. Te 5 ral describe a semcircul ar profile which
EoRiny 28RS o CERT Sl S LRI ZTLLRE (RIS | ReTomsy

cooperate wth'the concave gﬁgv

conpri se th@a@hoftioloq;miawl%egnggb% S/Pat %Oﬁ%é7ﬂ1 25 or ot her

profile known in the art. Jacket 54 ove'rlays e feeth. In the preferred
embodi dent, the Faot-h'1Qrigd an el samatpriceasiav hef dwlH Bsetieasured form an

out er surface of ijﬁac t 54. Eac togth gas an .arcuate convex substantially
30 circul ar shaps Havildy 35 radPiSesBLRVAEAER Vd6ih Vutat assemkkedjbiaskt o

the adj acentybandwf Byia transiddian 2a eghi: - prapgition
section 60 hgg a radius 58 of approxina%gﬁiNggﬁaggéﬁf %%%QQE%EeFOOfeaCB
curvat ure CoEbert Aboutodite rerdiiyse 36l icndfizosmeck ad Hnghe Viodd nea exi €pdsoy

Punges S BRI NG )Gt o s
assentioed bbogksolYPEAEYT 1RRld -carfliank s 20 gf & AL aEth Afll AP N s 19; CREN
ot her about the entire circunference of the load carrier
14 respectively. There is a slight interference fit between
the load carrier and each groove or slot. The interference
is in the range of 5% to 15% of the thickness of the load
carrier. This slight compression of the load carrier
15 significantly reduces the tendencf of the blocks to skew
during operation. Skew 1is the term used to describe
misalignment between the x-axis of the block and the y axis
of the load carrier.
For example, for a assembled belt having an inner
20 radius of 219.83 mm as measured from the center of curvature
to the bottom of the blocks, a total of 148 blocks are used
for load carriers with a block pitch of 5mm. As a result
each block is 4.33mm wide at the central pillar. The width
of each block can be varied by changing the thickness of the
25 over-molding. The tensile member is compréssed épproximately
10% by width when the clips are installed. Thig assures
good load transmission from the clip to the belt and helps
to prevent clip skew during operation. Further,- the fit
between each wupper slot and each  upper surface tooth
30 comprises a slight gap which allows relative movement of the

tooth and clip as well as facilitating cooling.

12




The preferred enbodi nent conprises two endl ess |load carriers 10 50, 80.
Each | oad carrier 50, 80 is contained in a slot 15, 14 respectively. There
is a slight interference fit between the |load carrier and eagc ro or
slot. The interference is in the range of 5% to 15% of the ﬁﬂydﬁﬁbgﬁﬁbf
the load <carrier. This slight conpression of the |oad carrier 15
significantly reduces the tendency of the blocks to skew during operation.

Skew is the termpusgd tD2deseriderrghsal & popEnt opet - X f <t.he
bl ock and the y axis of the |oad carrier. For céxarrp e, ;orgire é 2@8‘%12”%%1&!].
bel t havi ng BkC¢kpe?0 ager ddhnsvers2ly. 83 ramoesl measacdd fdandaie jcantsy. of

curvature té)éée bot tom of éhgﬁplocés, 2 total of 148 bl ocks are used for
| oad carriersRfT h S8 B¢k Pt di® ack 3 des&ariPese aath BFEBRtEs shaggmm
W de AUy e Keenbiql apbhaer Bie dialidtun! RAChBhock €A1 BRAVBLLCAOL of

changi ng the thickness of the 25 over-no ens
conpres§ed dgpe dxétbltely 10% by width when the clips are installed. This

assures good Ioa?.traﬂ nission:%%9n1the clip to the belt and helps to
prevent clip skewdri é ober 8t TP truPeREiOoNt WE oM tof pat et keatakeppeat

sl ot and eaghe UpBER 35U{HaG] 00§D 30 SOOPLI S9S R, S iagh%?%g%%égggﬂtlﬁgm

rel ati ve novenent of the tootth and clip as well as™faci

12 10 Nov 20@t#igd 12 ithe feobtradl @ddtlizan VBewtoftige C¥Tigeht .of BtREk$-—20
are transversely arranged on each |Joad carrier 50. Upper surface 30 of
each bl ock’ @é?%ri’b"e%x A QPgué{ %hape BhatkngOa heentrcontenr 98t gravity

LPost oo, O Segratloatin g o SealE ot Beoddiis 31 SeBheR o
center at a position in an upper quadrant of the block. By
way of example and not of limitation and based upon the
described coordinate system, in a block having a width of
38.0 mm as measured in the x-axis and a height of 17.9%mm as

15 measured in the z-axis and a width of 4.9mm as measured in
the y-axis, the center of gravity {("CG”) 1is asymmetrically
located in each block in a quadrant with dimensions
x=.0076mm, y=.0027mm, z=1.1196mm. This places the CG at a
point that is not coincidental with, A) the geometric center

20 of the block, or B) the centerline of the tensile members,
which is contrary to all prior teaching. A plane described
by side 62 of the belt lies sligbtly recessed from opposing
inclined surface 32. The distance is 1-2mm in the preferred
embodiment. This prevents the side of load carrier 52 from

25 contacting the pulley sheave surface. This in turn reduces
heat generated during operation. Increased héat will
significantly shorten the operational life span of a load
carrier. .

Although a single form of the invention has been

30 described herein, it will be obvious to those skilled in the

art that wvariations may be made in the construction and

13



| ocated in the central pillar 13 at the origin of the t- axis, x-axis and y
axis. Block 20 has a center of gravity 10 64 asymetrically located with
reference to the geonetric center at a position in an upper quadrant of
the block. By way of exanple and not of limtation and base gpml'/tzlﬂﬁ;l
descri bed coordi nate system in a block having a w dth of

nmeasured in the x-axis and a height of 17.9mm as 15 neasured in the z-axis

and a mndthrgjaﬁlggp1g?yn§€§gge the axi.s, g centeﬁhof gravity

("CG') is asymeiri cal ocat ed i Hac 5FB%QJﬁn Uadriht seiedt and

di nensi ons sxgp@Ob&mnheﬁadMHHmman2@6@é¥¥5ﬁ@“hé¥é§np|aces the CG at a

point that is not coincidental with, A the geonetric center 20 of the

bl ock, or B) the centerline of the tensile nmenbers, which is contrary to
all prior teaching. A plane described by side 62 of the belt lies slightly
recessed fromopposing inclined surface 32. The distance is 1-2nmin the
preferred enbodiment. This prevents the side of [oad carrier 52 from 25
contacting the pulley sheave surface. This in turn reduces heat generated

during operation. Increased heat will significantly shorten the
operational .life span of a load <carrier. Although a single formof the
i nvention has been 30 described herein, it will be obvious to those

skilled in the art that variations nay be nmade in the construction and 13
10 NOV 2004 relation of parts wi thout departing fromthe spirit and scope
of the invention described herein. 14 1 0 NOV 2004 W claim 1. A belt
conpri si ng:

14



at | east one endless |load carrier having tensile nenbers and further
conprising a plurality of teeth on an outer surface of the load carrier
and arranged transverse to a length of said |load carrier; a plurality of
bl ocks, each bl ock havi ng opposing inclined surfaces and each having a
slot oriented fromeach inclined surface toward a central pillhif; NEXcHI4
bl ock havi We daigenter of gravity disposed froma geonetric center; each
sl ot conprises a conplex arcuate shape between a first point on a centra

pillar ang JQ'BEFQBEE)r@iBg] and a conpl ex arcuate shape between a first point
on a central pillar® ant a | ower arm the conplex arcuate shape between a

first poi nttlon a c%rbt[ral pillar and an upper armis substantially

el i pti cal 3t Igstons endless dead carmsrihayving Jensie areshereand fufthercompoisinga i vel y
engagi ng aPUEHdY akisethonan eerrsuface ofdhe load caiffee atxb htrarditansterieto, Wher ei n
each of sakengthlodskid lead camder; conpri ses: a netallic reinforcing body; and a
non-netallic material over-nolded on at |east the opposing inclined
surfaces od pluadlity offbloals, efch b6k R4veng\eppdRiY inclined RErfR&L bndSadhha%l @ 41 1
wherei n a dotdrafigedrorsag¢h iﬁ%ﬁﬁéc#éu?faE%%%P& EE&%&? . S Prepar eglr%a{“

mechani cal tunbling. 4. The belt as in clarml1, er'ein each of said slots

further co [ rkion. descrihing a surface having a crown. 5.
The bel t a%m{l r'l?ﬁ%?e}‘]? ﬁngt%c\s?ﬂ%?gf%rag%ﬁlsgﬁpg@gg P 8ERMEILF CPRUETi s conpressed in
each slot. ﬁ The belt as in claim5, wherein each endl ess nenber is
conpr essed 3 SI9L EQMBYISsS aFomplex arpRAihshapa betveen afust pointangr exirakpitiay 5% t o
15% of an M HPPEsYEANGH cqmirlex arshate shapecetiverns finstpwnt orva cdiieal bitlak as i n
clai m 1 whddd lpwenamsent er  of gravity is disposed in a block upper
quadrant. 8. The belt as in claim1l, wherein the center of gravity is

non- coi ncitheotmplewiatduar shipobdtweans first bomit 80 chifirdd Blildr 3ha 5 Lth a
tensil e maubasntARtefligticABand5 1 0 NCV 5004 9. Thegbelt ggﬁ?ﬁﬁ%la‘%?\r% 1,
wherein the center of gravity is not equidistant between

eac}} upper arm having an arcuate surface cooperatively engaging an endless load
carrier tooth.

2. The belt as in claim 1, wherein each of said blocks further comprises:
a metallic reinforcing body; and

a non-metallic material over-molded on at least the opposing inclined surfaces of said
metallic reinforcing body.

3. The belt as in claim 1, wherein a surface of each metallic reinforcing body is
prepared by mechanical tumbling.

4. ThF l.)elt as in claim 1, wherein each of said slots further comprises a lower portion
describing a surface having a crown.

5. The belt as in claim 1, wherein each endless load carrier is compressed in each slot.
6. The belt as in claim 5, wherein each endless member is compressed in each slot by

an amount in the range of approximately 5% to 15% of an uncompressed thickness of
the endless member.

7. The belt as in claim 1 wherein the center of gravity is disposed in a block upper
quadrant.

8. The belt as in claim 1, wherein the center of gravity is non-coincidental with a
block centerline and is not coincidental with a tensile member centerline.

15



bl ock sides on a x-axis. 10. The belt as in claim1, wherein the center of

gravity is not equidistant between block sides on an y-axis. 11. The belt

as in claiml, wherein the center of gravity is not equidistant between

bl ock sides in a z-axis. 12. The belt as in claim1, wherei H uqum ex
a

arcuat e shape between a first point on a central pillar an ower armis

substanti ayl | |5 13 3 belt comprising:. at | east one
endl ess | %ﬂ%ﬁiﬁéﬁfﬁ&%ﬁ@ u@g%r?ﬁ:’é %@ﬁ%@‘é‘%f%ﬂ&f?‘F@?‘S@Bﬂﬁ?%%g a
plurality of teeth on an outer surface of the |load carrier and arranged
transverse a Een th of said |oad carrier; a plurality of blocks, each
bl ock havi hd_;o%lﬁﬁ’a iaﬁgﬂ Flatm il nwhersin the senterofRranitytis natequidistanthetwesn or i ent ed
from each blpek sidesionsen y-asis. t onard a central pillar and each block having a
center of gravity located asymmetrically to a geonetric center; said bl ocks
engagi ng shi.Thedali as af dlaim 1 eahérel BE kerRAIFBrNGHyAs h idibthi} FRAkEEnOr OOVE; A
metal | i c rigbek sided inG 2oy, a non-netallic material over-nolded on said
nmetallic reinforcing body; and each groove describing a substantially
el liptical Al . pEint on a central, pillar_and an upper
arm and 2;;%% g%gi%t%% ijf/mgll’r%ﬁ?srélrn %Igﬁ'@agﬁﬁ staﬁq}?‘g‘f"eﬁb’i‘ first Pt @0 cent r al
pillar an argng 2 lpyver g 15 ubsiantia) iy ci belt as in claim 13, wherein
each of sajd grooves further conprises: a |ower portion describing a
conpl ex shEpé Mack ige £ €T balhcomprisings upper portion describing an arc. 15.
The bl ock type CVT belt as in claim 14, wherein each endless |oad carrier
is subj ect ésst anecendtesplond shnier having esilé aRMdersad flfkerRbfpkisingre CVT bel t
as in cl aiphlfity ofitestRion ahlbRie? SR TTHN 06 TRHHeS SR arrdh%@él’ﬁhﬁﬂze?s%‘? width of
t he endl edengiRaPSdid 1dhdRAKRLrIr OOVE by an anount in therange o %/oto 15%
of a thickness of the endless nenber. 16 1 0 NOV 2004 17. A power
transm ss 'aaﬁluﬁﬁbl of FIGHs! &dc Block having opposing inclined surfaces and each having a

groove onented from each inclined surface toward a central pillar and each block

having a center of gravity located asymmetrically to a geometric center;

caiAd ]-\Inn'lrs nnnnnnnn Aland Anseene Anm~ L LY- -1
AAAARE LSLLS e dh U

Sngaging said :0ad carrier, each block engaging a iooih wiih said groove;

a metallic reinforcing body;
a non-metallic material over-molded on said metallic reinforcing body; and
each groove describing a substantially elliptical shape between a first point on a

central pillar and an upper arm, and a substantially circular shape between a first point
on a central pillar and a lower arm.

14. The block type CVT belt as in claim 13, wherein each of said grooves further
comprises:

a lower portion describing a complex shape having a crown; and
an upper portion describing an arc.

15. The block type CVT belt as in claim 14, wherein each endless load carrier is
subjected to a compression in each groove.

16. The block type CVT belt as in claim 15, wherein the compression comprises:
reducing the width of the endless member in each groove by an amount in the range

of 5% to 15% of a thickness of the endless member.

16



a first endl ess nenber; a second endl ess nenber; each of said first and
second endl ess nenbers conprising a tensile nenber enbedded therein, said
tensil e nenber being twi sted cords and each of the endl ess qb& @%Pamggg
an upper surface conprising a plurality of cogs arranged paral

ot her and transverse to a length of each endl ess nenber, and each of said
endl ess neElfbérmvewansmissign deft kamptisingr surface; a pIuraIity of bl ocks,
each conprising a netal body having a plastic over-nolding and each having

Opposi Ng iafesi ¢1RMksS ichffe@s describing an angle that cooperates with a
pul I ey angl e and having a slot extending from each opposing inclined

surface tQa dh&d egph,{]ﬁ{bepart of each bl ock for receiving an endl ess
eac

menber , aV|ﬁg an upper concave surface and an opposing
substantiall sur ac concave surface receiving a cog; the
center of % ?FCBP% ¢58 meRbereepaRIAEA NSl MPMBET o georetri c
center of engag 6"@!@: saiditensile membepbeigg swisteg condsand ¢acnofthe endinsse

ext endi ng mqmmrﬂh@nngxppewcr parfadeaompriding tagpieralityr afabes atrdrped patadleltol e nmenber
radi us as eadnstherahdftramsvasgwantehgth of esdrendlesoieinber, ahd ekch dfhaidcent er cf

gravity bendigsd memberd cbmpfiBink arfid tevedlsinFle; t 0 one side of a geonetric
center of a block and bi ased in ay- range of f set froma geonetric center;

each sl ot 5 a{% s%a@m@,ﬂ hﬁh ¥ nfthd 'b%%flé\lfm Pa%,npswﬁrg&gﬂq et poi nt
on a centr 9 ]tn m(!f.fﬂ_l gsgn gtg th
transverseuM g; %cd é‘ndl ess
nenber . Vi iaﬁ e’an Bg nb?f’(—? é’ﬁH‘Psé%"’lc '\ B WAy ng
tensile m?r‘Fﬁ’étF éﬁd’ 1"'6 flask f‘@’i‘?&@ less grearheryandreaghbglohhaying#n out er
surface oMPPHEONERYS SuE #ﬁ'fqaad aRfPPasing sehstantialing cg, ach caneaxgt h of sai d

| oad car r isWifacegegstivingRicpg; of bl ocks, each bl ock havi ng opposing inclined
surfaces and each having a groove ori ented fromeach inclined surface
toward a teendenter of plalvity ofieathddadk ibloeated abauinegically 64 geordtrigcamtit of | ocat ed
asymret r i esilibyock( Qi Serd@UTRIAVIE 166€IKERa £AAbe SXIORYBg FRRE LA éi- CO”D' ex

radi us de@@ftioﬂ'aﬂﬁstﬁn&l@ﬁt@ﬂ Me)ﬁsi?é mkibbCa ug'dé‘h{eﬁé ed A0}

f I r St pOI Bé']tefrb{ah&%&!{ a..i‘.e foim iy (.u gna’(.gvu_y uuu}épg'eé.tc ulrgﬁa;\rllaugc ULl Glttu E].utié :?idc

of a geometric center of a block and biased in a y-range offset from a geometric
center,

,..

each slot describing a substantially elliptical shape between a first point on a central
part and an upper arm; and

a plurality of said blocks transversely engaging the first endless member and the
second endless member.

18. A belt comprising:

at least one endless load carrier having tensile members and further comprising a
plurality of teeth on an outer surface of the load carrier and arranged transverse to a
length of said load carrier;

a plurality of blocks, each block having opposing inclined surfaces and each having a
groove oriented from each inclined surface toward a central pillar and each block
having a center of gravity located asymmetrically from a geometric center;

each groove comprises a complex radius describing a substantially elliptical quarter
radius between a first point on a central pillar and an upper arm and a substantially
circular quarter radius between a first point on a central pillar and a lower arm and
each upper arm having an arcuate surface for cooperatively engaging a tooth; and

each of said blocks engaging said load carrier with said groove.
17



circular quarter radius between a first point on a central pillar and a

| omer arm and each upper arm having an arcuate surface for cooperatively
engagi ng a tooth; and each of said bl ocks engaging said |oad carrier with
said groove. 17 1 0 NOV 2034 19. The belt as in claim18, \Aheﬂgjmgj %mh of
said bl ocks further conprises: a netallic reinforcing body; ah

non- et al | g, TR &in g -I%Dkﬂgﬁi&&cﬂtogg%@ﬁ%?%rﬂ@?‘éé&gﬂ ne! 1 ned

surfaces of said netallic réinforcing #$in claim 19,

wherein a of . each tallic reinforcing body is prepared by
mechani cal gﬁfﬁﬁ?ﬁedpfoﬂpg%%@ﬁﬁlt as in claim20, wherein each of said
grooves further caonprises a |lower portion describing a conplex shape
having a c? 8errmesallic materipb pyeramoldad ohat leagt the ufyrisaigrindland saffite 3 shigad
carri er i smetailiersinddreing bastynpr essi on in each groove. 23. The belt as in
claim 22, wherein the conpression conprises reducing the width of the
endl ess nedheTheibeltedeh cliR 9 ewhir | : of. 5% to. 15% of a
thi ckness glepirbg b?%cﬁ&xﬁcﬂ‘%ghﬁﬁn e%th. ﬁﬁrcﬁgghgﬁéhﬁ&?lhgg‘%glfoﬁ? 8 Fein the
ed In

center of gravity is |ocat %1 bl ock upper quadrant. 25. The belt as in

claim 24, hnthe cent of gravity_ is non-coincidental with a block
centerli ney\fz;ﬁg'%ibgh - @81%2%"3%?%’1“ &RFY Al sid grosvesturbenramprisas alaware.  26.

The belt aROTHfR deseribing= compleshape havisgaceewnf gravity is not equidi stant

between bl ock sides on a y-axis. 18 .
22, The belt as in claim 21, wherein each endless load carrier is subjected to
compression in each groove, )

23. The belt as in claim 22, wherein the compression comprises reducing the width of

thf: endless member in each groove by an amount in the range of 5% to 15% of a
thickness of the endless member.

24. The belt as in claim 18 wherein the center of gravity is located in a block upper
quadrant.

25. The beit as in claim 24, wherein the center of gravity is non-coincidental with a
block centerline and is not coincidental with a tensile member centerline,

26. The belt as in claim 25, wherein the center of gravity is not equidistant between
block sides on a y-axis.
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