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BACKG?UJNIR,#;%U;I; | NVENTION 5 The invention relates to a tensioner with a
danpi ng mechani s and a belt drive systemthat includes sJEHESMEALISoner .
More particulary, the invention relates to a tensioner with a spring that
bi ases the position of a pivot-armto which a belt engaging pulley is
rotatably mounted. The teRAMRNGMECHANISM FORA TENSIONER danpi ng
mechanismis particularly useful in controlling tension of a mcro-Vio
belt drive systemsuch as a front end accessory drive for autonotive engi ne

appl i cations. A mechanical tepGROROUADYSETHE IRVERFIEN2! | Y control
tension of a mcro- V belt of a front end accessory drive for autonotive

‘engi ne applications. Usually, 5 such a tensioner has a pivot-armthat

rot ates out a pHuQt: ured, to base .and uses a s| eeve type bushing on

t he pi votag) to provﬂjg '%‘?eﬁ’g'gf‘i’ﬁbat%f"f ﬁ?@"?’ﬁ?eﬁwgh & Garapinggmerhanisar and Mabgit of

'such bear i ngérivs @yBRA% thht AL s8N /8nSHREECIMbR verpLhe o
PRACICHY S e ventien

expected life of the tensioner. A torsion spring I's 0

end connect e@'atgstpa teasienanwithmepiing thatibiasesdits pdsitiontofia FvMCAmAkEWHLh N
bi as the posjiti : L Vot - ar d posjtjop an attached pulley agai nst
a belt. The":ll tggﬁirbn@qgi@f)%e%ése@t%’%g@ewgpﬂied-aqgﬁﬂﬁﬂﬂoﬂﬁrr ebthspswventioa with h
a danpi ng it Hanipifg iedhaBR58 i haficul ioh%Pa fhied L PN
sliding surface t Oﬂigl nhi bit or dg)rrpen éoﬂsvcg%lgfg! g{gsrr}ggrgﬂwgﬁggégb ?fﬁ% rhicro-\/
pi vot-arth Aberve BstRMosish asst frondoend mgcbsddey drost fandutbaiived engine
problens is aﬁﬂlﬁﬁ{igﬁ din US. Pat. No. 4,473,362. The ' 362 tensioner has a
pivot-arm attached to an off-set cylindrical nmenber that supports the
pivot-arm and rotates about a pivot secured to a base. Only one torsion

spring is used with one end connected to the pi vot-arm and the other end
connected to the hIRgehanicy! fR1Sdonen is Laed do aytematicsily mpnbmol temsiqri wba migro-a

bearing sur f\ﬁBEIttd?%tfréMFéqﬂféécetsggry drive for automotive engine applications. Usually,

15 such a tensioner has a pivot-arm that rotates about a pivot secured to a base and
uses a sleeve type bushing on the pivot to provide a bearing surface for the
rotating pivot-arm. Many of such bearings are made of plastic and are subject to
wear over the expected life of the tensioner. A torsion spring is often used with
one end connected to the base and another end connected to the pivot-arm to

20 bias the position of the pivot-arm and position an attached pulley against a belt.
The spring is also used to generate a spring force operative with a damping
mechanism that generates a normal force component to a friction sliding surface

) to inhibit or dampen oscillatory movements of the pivot-arm.

25 A common tensioner design solving bulk, cost and damping problems is
disclosed in U.S. Pat. No. 4,473,362. The '362 tensioner has a pivot-arm
attached to an off-set cylindrical member that supports the pivot-arm and rotates
about a pivot secured to a base. Only one torsion spring is used with one end
connected to the pivot-arm and the other end connected to the base. A single

i sleeve-type bushing on the pivot has a bearing surface that supports the

cylindrical member. The radial plane of a pulley bearing is off-set in relation to
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cylindrical menber. The radial plane of a pulley bearing is of f2 8edU6n2003
r-el at i'or{%ﬁg]%lsyp 01/51828 2 9 AUG 2003 PCT/ US01/ 00175 t hecshremusntype
bushi ng ich 1ntroduces a nonment or couple as a | oad which nust be
carried by the bushing. Such tensioners are referred to as "Zed" type

t [ b f th ff-set of t | 1 | ati to it ri.

The bel T oMeaS BV aVRg SUBRIE HHGH MUrHERS R a)BE PLRSPRREHS dAgAgUEhhe
|1 d : f t : j ' ' th

pul ey andrARYEEALATER BFhle LSRRG SLER BlbAYI I ebRel BT 2dadybe, e

cylindrical nmenmber pl ained 1"n the atent, e unequal

t he bushi femsaoners becaesde lof tree dirmet oftheepulleytreddtivedads atuppod. normal force
conponent acting in generally the sane direction as the belt force
conponent. In 1o sone cases, the nornmal force conponent of the danping

IR L2 ol PR A PLIELh PRI BRSUEL Begeioe!

force being off-set, as suc ng ency "t 0 wear
unevenl y apdigy amdt geekyated alabglt rfgrose abahe spulieypivdadh yis usansmittedutch theed"”
type tensioners. i i s, disclosed in U S, Pagf. No. 5,6 632 697. The, ' 697

Gaipi g meEHETISA MAT RGeS AS BEABITRS 1ol A82ePatenhel B arRedual dpads 48 dBF at ed
by the danp; ' ifgh ' f NESfmaACtdr¥@t i ng
t he danpi %b%[ﬁ:ﬁ{% nﬁb&flﬁga q%?ierr%i ?\%ﬂﬁé@n?ﬁg gH%t]; g%esrsaﬁg% th an ourt er

ar cuat e frcaomponesuadtingein gerteraiy tfegsame ldirectisin de tbé belt fercermbrogdnerndr e al

nenber to rovide friction s]u face ,n sli ipaﬁteaerevwh. The_ br keg.sho has
two opHbsi t¥TE FAECnY'G ROIMAR! 124H COMPPRERL O AMBHE BFEAPRLS PRABYEG S aces

sl i deably raﬁsgqaﬁéeaaqémalé%@hvg&ﬁa&té&'bpgg tﬁg fdré€ bBEfo &e soemer

tt
ranp surface slideably engages an~extensio e spring end which
appl i es t hthespnglecpishing has a teadbnak to weaeundvanly pnidpgemetwelyi s  gener at ed
by an end of the spring bending around a proturbance fornmed in the =s base.
The spring under torsion applies a spring force substantially nornmal to the

lzgfrlp fiien;ﬁgr;urﬁxaasneﬁﬁ@%@aﬁrﬁ% fpidaveusd timesuhozanaiypet tehBners is
15 disclosed in U.S. Pat. No. 5,632,687, The '697 damping mechanism includes a
damping means where the normal force generated by the damping means is

greater than the spring force component activating the damping mechanism. The

damping means has a brake shoe with an outer arcuate friction surface that

engages the inside of a second cylindrical member to provide friction surface

s sliding therewith. The brake shoe has two oppositely facing inside ramp surfaces
where one of the ramp surfaces slideably engages a complimentary ramp surface

of the base and the other ramp surface slideably engages an extension of the

) spring end which applies the spring force to the brake shoe. The spring force is
generaled by an end of the spring bending around a proturbance formed in the

>s  base. The spring under torsion applies a spring force substantially normal to the
inside ramp surface pressing ramp surface of the shoe against the complimentary

ramp surface of the base and pressing a lining against a the compliementary

inside surface of the second cylindrical member thereby causing a reactionary

force to be imparted to the shoe.



ranp surface of the base and pressing a |ining against a the coquimgarmﬂgy
I.nsi de sg,égce of the second cylindrical nenber thereby causi ng a

reaction V3¥5t%e to be inparted to the shoe. 2 WO 01/ 51PS/PSBONIS 2003
PCT/ US01/ 00175 Since the '697 danpi ng nechani smrequires the use of
multiple ranp surfaces, the brake shoe and a proturbance in the base the
ability to achi &iece d¢hedf87 dampingg mechanism adquires aekliise0df mitApS PaRb
mul tiple parts_incre cost, weight and size of the overa?l

es the C )V _
tensi oner GHYRERS: We % apdea | pigtiwaese i thebase dhacabiliyt o abhkieve
i nventi on, geedaMabRhHinE SO T, | & BHANIAE h ' fleylarly useful in
mcro-V belt front ﬁg’n qcceésoryﬁ]dr?\B/g?ogyg?%#%l&u%fﬁpygﬂ?gbgi'{?dn?%ﬁgF%ﬁg? I n
" aut onot | vecappweightiantssiabef the beenaliitergiondi gssignt over the expected life
of the gensi oner is inportant and the overall cost, weight and size of the
tensioner is inportant. The danpi ng nechani smof the invention includes a
"spring having first and secogrgnd \ | md operatively
connected to a danping plat ed'Law %\Mﬁﬂbﬁgﬂyéﬁlgﬁ% spring contact points
whereby the spring 15 torque applied to the danping plate in conbination
with a reactive,force at the nerates a normal force. The

' f
danpi ng pl ate a‘%%cq%g?ﬁﬁ%g'tgﬁgé\éﬁ‘ieéﬁ%r ?fﬁ%ﬁhsmemi%@ pfovidegsthad s
ranp surf agarticliarignesefabaf hﬂ@ﬂﬁvcﬁelth‘ént bﬁﬁ%degg%gr&iﬁ%gﬁgnﬁnﬂtif{i?é]ge

spring is connectéd to a tensioner base. |I'n "ano e T ent o
i nvent 10on teRsionetoiftd aidmetivehapplicationsi svheoanihet eadille Oalignreihte s nge

rechan sm e T ARedentighar RofRartins apdche sversshoneishhand SHRioan

i ncreased taeet@nsioner is important. The damping mechanism of the invention includes a

spring having first and second ends with the first end operatively connected to a
damping plate having first and second spring contact points whereby the spring
Is  torque applied to the damping plate in combination with a reactive force at the
pivol surface generates a normal force. The damping plate also includes an
outer friction surface and at least one ramp surface. In one embodiment of the
invention the second end of the spring is connected to a tensioner base. In
another embodiment of the invention the second end of the spring is connected

20 1o a lensioner pivot-arm.

An advantage of the invention is that a reduced bulk damping mechanism
) is provided having a reduced number of component parts and an increased area
of friclion contact. Another advantage of the invention is provided by reducing
25 the need for expensive machined proturbances and ramp surfaces in either the
base or lhe pivot-arm.

These and other advantages of the invention will be apparent after

reviewing the drawings and description thereof wherein: ~
FIG. 1 is a front view schematic of a front end accessory drive system that

30 includes a belt tensioner having a damping mechanism of the invention;



of friction contact. Another advantage of the invention is prov2dbdl 2003
reduci ngwehprishggneed for expensive machi ned proturbances @odussvpoigsrf aces
in either the base or the pivot-arm These and ot her advantages of the
invention will be apparent after review ng the drawi ngs and descri ption

h f wh i N, . ' f V| ' f
ari ve system tnELS: 245 FulsEPysH SR Fidhencoth Ba AR I Res Rt
of the | NVEIG] PliuskaHy WBHBAT BrrpcheAUGraRDdss REREUSAM B Ensioner; 2 1S an

enl arged partial_schematic view taken generally at line 2-2 of FIG 1

i | lustrating vaFi@ud it amsesfeptcticnat siewalgken iaanaitha fine 8+kot BsRoner, FIG 3

I S a cross-sectipral, vlewt I | - . ; . I,f.an
- enl arged vi ew sﬁg(g\'ﬂ rf'g\{% hgev'l fjﬁ%@ﬁg ﬁ@@héﬁﬁg}m%&%h@arﬂ&w’ﬂﬂ?&%ﬁ%ﬁ&#ﬁ&tﬁg i's
an al t eg naidvegtienpodi nent of the danpi ng mechani sm having a sem -circular
shape; FIG 6 is an _alternative enbodi ment of the danpi ng nmechani sm havi ng
a seni-circul aFl@hape ahalteipative embesimentef g damefngBgahgnisandtaviigda 10

FIG 7 is .1 er ' enbodi nent of the danpi ng mechani sm havi ng an
i nner fri C? P@ﬁkfsrg?'? g%E¥S%ESCRI PTI ON OF THE PREFERRED EMBCDI MENTS i s

Referring to Fl €&, 6 isnsh dlleraatienehtbogimént v the dampirgeynekthanism Havitg at ed
as a conponent part of a belt drive systemthat incl ude% eﬁ'@gelt 16 and
several p§eMigisculay shape and aneirewall having a delestingdhand; around a

crank |ley 18 f; [V . Ejnngn- M\J- A2,
an al tgéjnator ptﬁllclgl'e§ %‘%{n an?ﬁ?tﬁl er gﬂ#'b@%ﬁ@gth%ﬁg }tllheg f'%eéniglr orller pullrl?aé?/ 12.
The t ensi oirgter fidticeysurfacengages the (o belt 16 and is shown in several
positions to schematically show how the pulley

DESCRIPTION OF THE PREFERRED EMBODIMENTS

i5 Referring to FIGS. 1 and 2, a tensioner 10 with a pulley 12 is illustrated as

a component part of a belt drive system that includes a belt 16 and several

pulleys. By way of example, the belt 16 is entrained around a crank pulley 18, a

fanfwater pump pulley 20, a power steering pulley 22, an alternator pulley 24, an

idler pulley 26, and the tensioner pulley 12. The tensioner pulley 12 engages the

>¢  belt 16 and is shown in several positions to schematically show how the pulley

moves to adjust belt tension. The tensioner pulley 12 engages the belt 16 and

receives a belt load in the form of belt tension T1, T2, of adjacent belt spans 28,

) 30. The belt tension T1, T2 (or load) combine to generate a belt force component

BF along a bisector or an angle formed between the belt spans 28, 30. The belt

-5 force component being axially off-set from a pivot 32 of the tensioner, generates

a complicated hub Ioad including forces and moments that are symbolically (i.e.

not specifically) represented by the arrow HL. The damping mechanism of the
invention is shown at 34 in the tensioner 10. |

Referring the FIG 3, the tensioner 10 is of the mechanical type including

;0 the damping mechanism 34 of the invention includes a base 42, a torsion spring

44 and a pulley 12 rotatably mounted to a pivot-arm 52 such as by means of a
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moves to adjust belt tension. The tensioner pulley 12 engages thd Gt 2003
and rec&b\@élﬁabelt load in the formof belt tension T1, pdfaseineasd acent
belt spans 30. The belt tension T1l, T2 (or |oad) conbine to generate a
belt force conponent BF along a bisector or an angle forned between the

belt spans 28 . 30. The belt 25 force onent eln axially off-set froma
pi vot 32 ofg"t"h@e?'@i'ﬂsggﬁ@ra Sﬁéﬁgﬁat b%!FB @2

eRNg Bate e Staifsd o g #raftaf Ry a
forces and fastdidr o8 erﬁfyﬁ’%{ bﬁﬁ'd@’us(étt hed8!a ?ﬁﬁaﬁh&él%lehwer 53 that
repr esent ed the arrow HL. T npi ng rrec ani smo Invention IS

shown at 34suppdrisetheepisobarn ‘P.Oand?edtatas wihtahpivbt €n8it SoheAt lmast onerslééve s
f th hani cal .t I 30 the d h 34 of
nvent EﬁciﬁB'p Sishin §6 d5 pe3iionsd 57 She ANGhang o BHa BUSHHG 3646 RIElerably
t at abl 1 2 9
AG 2008 FerTERBspRiEhER] pht Bosicriégiet e RO 1Sialida St Bv6: £,

i s retai nedshaft tSISetCSHEfrebﬁé‘su;npoa thiel pivgedrrhas?.e ndthilécond Ipévgli budhiag G i s
attached to a cylin t hat upports t L vot rm.E n

Yot at oo w (FPESSEUES. & iapet etﬂthavsa@pr%ﬁéarﬁgemvot%ﬁ@%s Ropikg St
positioned g# |ﬁ$|§%lﬂgvé)?a§3ner-r5§ @hﬁﬁ&s Pga ﬁgn{;éd Horé H7atH ihe'scﬂ indriea

pol ynmeric type and positioned i vot ating agai nst the pivot
shaft 55 tomelvdresbi3 audﬁhetpsvmbmmmgf@rm ferehiattacbribe giivettatou S togthss i s
repr esent ed; i t 1123 possi bl e to have nore than one pivot bushing. The pivot
shaf t &4 ng a fastener 60, extends through a flanged bore 57 in the

cylindrical ”E”hﬁferﬁﬁ%athFF@S Qw%e bd'a?ﬁbiﬁg ﬁ%dh‘énis*ﬁ?rﬁtb&'nc%&é’é?% tb@ion
pivot-arm52 to the base 42. Referring to GS. 2-4 the danpi

mechani sm 3gpring [70dbavingtfosk 7@nand secand 74 mdsngThertiammgamd;eomﬁd 34
an out er 1 rBREBNGRERec FHPBR BB At AUEToSORT RIS CFF THe
base 42 of gh@adetnshtonethisl 8mbddiASR with the base 42 of the tensioner 10. A ramp

15 surface 77 is provided for mating engagement with a proturbance 79 of the pivot-
arm 52. The damping plate 76 includes first 80 and second 82 spring contact
points for operatively connecting the spring 70 to the damping plate 76. In the
embodiment shown in FIG. 4, the damping plate 76 is symmetrical about the A-A
axis thereby allowing installation of the spring 70 having a different spring colil

20 wind direction.

The damping plate includes a channel 86 for receiving the spring 70

having a plate base 88, an inner wall 90 and an outer wall 32. The plate base

) includes friction pads 93 periodically spaced on a bottom surface (not shown) for
sliding engagement with the tensioner cylindrical member 53.

25 The damping plate 76 includes an attached lining 84 that defines the
friction surface 78 and is attached to the damping plate 76 by the use of
mechanical tabs 85 for fixedly adhering the lining 84 thereto.

The damping mechanism 34 as shown in FIGS. 24 is sﬁaped circular.
Another embodiment of the damping mechanism 34 is shown in FIG. 5 where the
30 damping plate is semi-circular. The damping plate 76 includes a pivot joint 100

allowing the damping plate 76 under torque from the épring 70 to have relative

5



is surface 77 is provided for mating engagenent with a proturbadc® AUYG a2003
tthe pivotwoaimed. The danping plate 76 includes first 80 g x3¢069s82
spring contact points for operatively connecting the spring 70 to the
danmping plate 76. In the enbodinent showm in FIG 4, the danping plate 76

is synmmetri a e, A is thereby allow ng installation of t

spring 70 Hg@!oﬁg%g&%?@epgné' sgﬁ]en&d%f}lqna*liﬁ%?'ﬁ'&"gﬂfe@‘ﬁ SAMPIRG ahapih’%g
pl ate incl pe@rides meredsdd fifetibATforc@d8H Hampiddle spring 70 having a plate
base 88, an inner wall 90 and an outer wall” 92. The plate base i ncludes

friction pads 93 papthsfierabedimgnicbewminaF 6 6: ensemi-tizdar dampirtgpoplate 76r

Sl ate 06 1 eraaabd Mnkludiy 4 RSt fdad 202, GR 4BE "Ster Wa o nPUhRSce
78 and 5s_ahibachment, ahelferckaappha byadingbeRl A actssEpdd theRenabiivdgbahabs

85 for fixedly adhering the l1ning 84 thereto. The danping nmechanism 34 as
shown in Fi1@&asxshpwn ik ke fetatowisgiradial engagament mitbdihestensiohet freottiargong

cor - ci rounssisP il hd boragH3E ® 1h s SRROBARTIE BfackBohanshiRg ¢ ne
danpi ng pl hae cohtachdéth ddditiorealfsuppoith@4satadhedie the thmienécarai bze 5 WO

01/51828 2 9 AUG 2003 PCT/ US01/00175 notion indicated by B. The additional
movenent of theFig®inshowaeaother gimbrdiment ohthe daawing machenisnvinsdudiog

piate Tb | e RAEDRELGRRER AN A0 idb g b R E BB THRBh 02wt o2

In this 5 enbodinent, the force applied by spring end 72 acts upon the
defl ecting band 102 as shown in C, for allow ng radial engagenment with the
tensioner in order to assist in loading the pivot-arm52. In this

enbodi ment, the deflecting band 102 has contact with additional support
104 attached to the tensioner arm 52.



Fi gur.e 7 shows anot her embodi nent of the danpi ng nechani smincl pdd 6 2603
the inner wall 90 havi Epaia l'ining 110 including an inner friction surface

112. } 6 2 9 AUG 2003 ai ms: A danpi ng nechani smused in a tensioner
for tensioning a power transmission belt; a spring having first and second
ends and havi ng spring torque; a danping plate having a friction surface
and at | east one ranp 5damp’irmaeﬂmnisﬂﬂmgiim@t@smn?mfgrsdm&ﬂ‘oﬂﬁ% aﬁﬂjliv%f:f'le!’el n

t he i nmprovenent conprigses; . th anpi ng plate includes a channe aving a
pl ate base, an inner \,\E?I}SH&WPHS'?F?T@M er wall; and the danmping plate includes

first and second springsprfiHadfds S ddSschia HREGA i) 6iquag the
first end of the spri;’ngsmﬁv%ereg{g t he spF{:ng torque ap ?e‘%ﬂ{éog{ Y& darrpl ng

plate in conbination |10daipihg plateboting e fiicdvosuefhce i aicastonruampce

enerateg a normal force . The .danpin chanismas claimed inclaiml
\?\herei n ? he danping pliiege f?°§ COGIRTRY %‘TBB’Q?S"E%GEFH pheregsthe gmproygment epmprises;

danpi ng mechani sm as cfhaidam idgzaiﬁgrﬁinmuaewa{aﬁha rﬁ'@ﬁ]g ﬂ@é@ib%%éﬁh@ﬁﬁr Wap!l udes

an outer friction surface. 15 4. e danpi ng nechani’s n .cI aim
1 wherein the danpi ngandlaareatsrywdlyded themammingplet indlndasdirstrat seefidrspsng he

eherein the spring | conapdt BETRAR SEERRTE RS st SlERn fatads ™
claimed in claim1l whewhireby the speag g a;iﬁﬁwtd the QhafitePlate 1n colMinstidRPI NY
t he

mechanismas clainmed in claim1 wherein t,
10 with a reactive force at the pivot surface generates a normal force.

2. The damping mechanism as claimed in claim 1 wherein the
damping plate is symmetrical about at least one axis.

3. The damping mechanism as claimed in claim 1 wherein the
damping plate includes an outer friction surface.

15 4, The damping mechanism as claimed in claim 1 wherein the
damping plate includes an attached lining that defines the outer
friction surface.

5. The damping mechanism as claimed in claim 1 wherein the spring
is a torsion spring.

v 6. The damping mechanism as claimed in claim 1 wherein the

- damping plate is circular,

7. The damping mechanism as claimed in claim 1 wherein the
) damping plate is semi-circular.
8. The damping mechanism as claimed in claim 1 wherein the
25 damping plate includes an inner friction surface.
9. The damping mechanism as claimed in claim 8 wherein the

damping plate includes an attached lining that defines the inner
friction surface. '
10. The damping mechanism as claimed in claim 1 wherein the
30 damping plate includes a channel having a plate base, an inner wall

and an outer wall.



danping plate is sem-circular. 8. The danpi ng nmechani sm as cl ap rgeg{jiGn2003
claim1l wherein the '5 danping plate includes an inner friction surface.

9. The danping nmechanismas clained in claim8 wherein the danping plate

i ncludes an attached lining that defines the inner friction surface. 10.
The danpi ng rrechiml smas clained in claiml wherein the danping plate

i ncl udes a chann&f- haVhe:dampipg meshanisa as shimerhisrclaiml 1 wheneih tha phat kasewndlides?

2 9 AUG 2003 11. The m as n clajm1 wherein the
pl at e base incl udes gﬁwémégrfgctf&?"égéds?%@%ag?r&?ﬂ‘s gh@ﬁé@%?‘ with the
tensioner. 12. The danpi ng nechanismas clainmed in claim1ll wherein the 5

bott om surface i ncl udes friction pads. 13. The dam ping nechani sm as
claimed in clainm4 wh %ltﬂﬁmmgpmﬂc@anm andlaided jmtelginsut f agRefe the

engagemgnt with the S, Th hanismas clainmed in claim?7
wher ei g%t he danping p c?t{c{}g S“ﬂf%?%m&i ‘gesgPWﬁ‘?“ Pﬁéﬁt for allowing relative
notion of 'a this. dan”ﬂner’@mﬂslmg ecHdnisn hecldameal iR

claim 14 wherein the nﬁg’-p-qetpl ate includes lag] ann ?&ﬁ%@lajﬁ %Eclh};@ﬁs

inner wall and an mﬂ@? On gngageimcriamigh thg spenhiani sm as clainmed in
?;g: ;nl 12n\é\23(raﬁ{9nt v t e%agégﬁmﬂ%ﬁﬁf%dgg caf?r?écl eu(':lt Icl?;l?mb%n%vrzeggmaltkgw "
damping plate includes a pivot joint for allowing relative motion of
10 the damping plate.
15. The damping mechanism as claimed in claim 14 wherein the
damping plate.includes a channel having a base, an inner wall and
an outer wall,
16.  The damping mechanism as claimed in claim 15 wherein the outer
i5 wall includes a deflecting band for allowing radial engagement with

the tensioner.




