WO 01/51828 PCTI USO /00175 DAMPI NG MECHANI SM FOR A TENSI ONER BACKGROUND OF
THE | NVENTI The invention relates to a tensioner with |

mechani sthPaNd'%8pel t  drive systemthat includes such a tggglﬂ%ﬁ@r}(mi/bre
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 t PAMBMNG MECHANISM ERR ANTENSHONERs danpi ng
mechanismis particularly useful in controlling tension of a mcro-V 10
belt drive systemsuch as a front end accessory drive for autonotive engi ne
applications. A nechanical BgaitKEROUND OFqiHE (NVENJIGN cal |y contr ol
tension of a mcro- V belt of a front end accessory drive for autonotive
engi ne applications. Usually, 15 such a tensioner has a pivot-armthat
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the pivot to provide a bearing surface for the ro Fng pivol-arm ny
such bear i ndriveasgstemtidhaf imdladds suahda dersionéy. edloteo paviculargy ¢he tiheention
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a belt. The springs also used to'generate a spring force operative w

a danpi ng iteedampirgnmechanigmds pacticwanho uaeful i costrotingdeesipnt of a rhicreM on
sliding surface . to_ inhibit or danpen oscillator venents, of the .

pi vot - alm DGt ArNBE TeRL A8 3 dBaT g L SRR BuTRYe &0l putarote sngine
probl ens i sapglicagbpsed in U S. 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
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bearing surV dett dfafrostembatcedsoey 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

30 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 nmenber. The radial plane of a pulley bearing is off-set in
relation to 1 WO 01/51828 PCT/ US01/ 00175 t he sl eeve-type ' i ch

i nt r oduc¥Q 05W¥ghent or couple as a | oad which nust be ca#%gdlg@ﬁghhe

bushi ng. Such tensioners are referred to as "Zed" type tensioners because
of the off-set of the pulley relative to its support. s The belt of a drive
syst em ut i thezslegvedype Bedhingpehicbnisirodecss anmagent tdrecoyple lasya doad gdriehn at es

a belt force the puylle ich is tragnsmtted to th cylindrj.cal, ,menber.
Ao expl af nads] heq FiriBd ey thel Bihing Sttb iR oTs dbe B 1 asn ey 1R
reduced byiehsfhnEps BEcABSEST HRAG(f-GBN6N tAE Pulldy ReaTRe td RS S@pp&@nponent acting
in generally the sanme direction as the belt”force conponent. In io sone

cases, the nornmal force conponent of the danping neans is not sufficient

to bal ance agai nst am)fmst. en . th r i - as
such the si %glgﬁ%ﬁ)ﬁqi%ga ﬁ%gasygéeﬁ'ézﬁ'@xg5’”&/@?‘40}1%&\%&%%%2‘%89Sﬁéégégmqy. A
danpi ng megiy sfdt Yeheritéy At drceush thieZgslillelyywhiche itsitemeitittéd tol the
disclosed in U S. Pat. No. 5,632,6697. The '697 danping nmechanismincludes a
danpi ng megMidiiral menkernof\seexnlained igdher 368 Paignt 1BE HNesURY Ioadmto the
reater th . [ Ly ay famy LSm
‘gll'he darrpi%ugsr{r{ﬁ né égg%é%{ra e%mﬂéhﬁgﬁhéuwﬁg%ﬁﬁgte frir}g)trﬁ%?]h@l% ace
t hat engagmspbhent actindenafenerslgcihedsanye dindctiarads trenbelt faroe mooyiashent.r irct i on

surface :n sliding therewth. The brake shoe has two oppositely fagcin
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sl i deably engages amnl extension of "the spring end which applies the spring
force to tthe dingledushitg haha tepdemey foorvear urevegbhandpwmalyrel. end of the

spring bending around a proturbance fornmed in the :s base. The spring under
torsion applies a spring force substantially normal to the inside ranp

surface pressing gampirg Medfardmt fipicalpaustaainmstch NZeadphé NeASIBRYrS is
15 disclosed in U.S. Pat. No. 5,632,697. 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

20 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
generated by an end of the spring bending around a proturbance formed in the

25 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 |lining against a the conplienentary
I nsi de surface of the second cylindrical nenber thereby c i
reaction‘é’ﬂpl/sfgpce to be inparted to the shoe. 30 2 WO 01%?%@’%1/&175

PCT/ US01/ 00175 Since the 697 danpi ng nmechani smrequires the use of

mul tiple ranp surfaces, the brake shoe and a proturbance in the base the
ability to achi®inee theefi%r dampinggneshanism: ezfuines teduse oof, multiple skanus

multiple p i.n t t ' n | Z e .querall .
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i nvent i on, g@atempamgingeishimited) i18 additidrelethet isd of snulfiplet patd aidrgasesetihg i n
mcro-V belt front end accessory drive systens utilizing a i0 tensioner in
aut onot i veCqstpwelght Apd sizmel therdyergllitansioneridesigint over the expected life
of the tensioner 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 secoOBdMMARYWOFITHBINVENSTIOMd operativel y
connected to a danping plate having first and second spring contact points
whereby the spring 15 torque applied to the danping plate in conbination

with a reactivefsuceRdaicd Wh the ¥lenfidh Aeniing hidddanr Y PrRivided fHat isThe
danping plate also includes an outer friction surface and at |east one

ranp sur f aeasticularly usefutbipdmieratV deltt ient end exccessony hdrivee systeémen utilifing ree
spring, is connected t tensi gner hase. In naot her. enmbodi nent of the
hvent %on EABOCEEoia BHEmbVE hEPElsATRRS  whBis B8, eiieRoRia Ve e Siegne
pi vot - ar m exyechsty ffet GftBeaéndibher BVRIpOrARt bAd thebvardllesbst eflelght kind i 6O
mechani sm i s provided having a reduced nunber of conponent parts and an
i ncr eased thedgnsioner 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
15 torque applied to the damping plate in combination with a reactive force at the
pivot 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 to atensioner 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 friction 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 the 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 provided by

reduci ng 25 the need for expensive machi ned proturbances rfaces
in eithgwot%/élszﬁase or the pivot-arm These and ot her advgﬂggégg%diyt he

invention will be apparent after reviewi ng the drawi ngs and descri ption
thereof wherein, FIG 1 is a front view schematic of a front end accessory
drive system t hblG. 20s iancenlaegedap@yéint schamgatin eiewhtakengeneataliypahlinen@eA&hi sm

partial Schbiat Mesifplip VAGEHS Gomashentichees dehbadts Tyt RsBRefL T a1 i ng

various conponeRiGfBisasressosttRinadlview takehaldriediRy 3-3 ¢fIFIG 3, i s a
cross-sectional _view taken along the line 3-3 of FIG2; FIG 4_.is an

enl arged vi ew shlf@i g is Y @NFHORY Wiewh shrwindbthe ndamping,mgghagismrplGthe | s
an alte nafnivéﬁﬁgﬁrbodi ment of the danping nechani smhaving a sem -circular
shape; FI G I'S ’'an al ternative enbodi ment of the danpi ng mechani sm havi ng
a sem -circul aFiIGhape aanalternativg embaadlirhehiasf thg damlpfrigertechgnisantiaviagda 10

FIG 7 is an alternative enbodi nent of the danpi ng nechani sm havi ng an

i nner fri cB¢BHCEEHRRERAPSESCRI PTI ON OF THE PREFERRED EMBODI MENTS 15

Referring to Fl g 4 @26t Aterfali®dehdoimdRt ¥ @amagdggbhe%ﬁahﬁni h?urnbraﬂt ed

as a conponent part of a belt drive systemthat inc es a belt 16 and
several psémegisculByshage ahd anaogieewat havingl a defledtingdrandsiamdd ar ound a

crank pulley 18 fan/ wat er_.pu ulley. 2 a_power steerin ulley 22,
an alt Snator  pil e SAn SerhatiedmBiiniEt 58 théABTRe sl RRMING 12,
The t ensi opper PidtioRysukfacgngages the =o belt 16 and is shown in several
positions to schematically show how the pulley

DESCRIPTION OF THE PREFERRED EMBODIMENTS

15 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
fan/water 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

20 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
receivés 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

>s  force component being axially off-set from a pivot 32 of the tensioner, generates
a complicated hub load 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

30 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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noves to adjust belt tension. The tensioner pulley 12 engages the belt 16
and receives a belt load in the formof belt tension T1, acent
bel t spa‘ﬁg 0HR1828 30, The belt tension T1, T2 (or 1oad) Con%;c[ﬁ/gs léoog'éynerate a
belt force conmponent BF along a bisector or an angle fornmed between the

belt spans 28, 30. The belt 25 force conponent being axially off-set froma
pi vot 32 ofbaltkearingspdpara shehbdatihe ball eaiing Batetetained anthe shaftad by a

forces and r I U t cal |

represent ec!‘%@%{ah%sge?%gv%%Hﬁ”ﬁTﬁgghgﬁﬁ é’r?y 'Sréﬁaﬁgﬁprsl% o&‘ﬁﬁ@‘t‘éll ’H%ﬁ% gr? tPét
shown at 34upporisetheasisboaen =20and?ec5taters| Wﬂh tehpuvﬁt Ehaft 55heAt rast @n@rslé&/é S
of the nechanical type includi mechani sm 34 of

i nvention iee byssing %&PQ?‘“OE&G@@P &h%ﬁ'V@f)ﬁ?ngThﬂn'Vé?ﬁ@lléh'BGI eis p_rgferably
r ot at abl

e t h; A
PCT/ Us0 1] 00 %‘@%Q?'Pﬂhe&ﬁy}é’% 2t BofichelindheP BvEF RO Sttty ?? alifss the°piet
ret ai ned orshdfie 58htaf the@éby))su@poftl thegpivot-agheber \BMhile Tdree mlvmtblm”rmc‘jza &
attached to a er 53 that upports t | vot . n
POt at oo w TRPIESTE ik apoSHae Ta v 0re HATE Pae AV HsBING s AR et
posi tioned 381i{d\gdiRg \Plastener 66, Bit¥Rls l?l%lﬁbﬂga ﬁﬁn?éd Mofé Hrat bhe50)ﬂ indrigsI
pol yneric type and positioned In the pivot ating agalnst t pi vot
shaft 55 tcmemeetf;B sngbetpivotebyshing 56 ta ﬁge_rewﬁlttecbrtbemmmtamuﬁﬁu twgthea is

represe teoh i t s possi ble to have nore than one pivot bushing. The pivot
shaf t ng a fastener 60, extends through a flanged bore 57 in the

cylindrical ”Efméferﬁ@g a38dr IS, PLY Qhe h¥shRping RfechanisherRPnAGder w}guon
pivot-arm52 to the | o base 42. Referring to FIGS. 2-4 the danpin

mechani sm @@rimgcmdéasv"agtfwstsVana%;slemgd ﬁ@dSngTherc!ammgamcbaa@ﬁd 34

oros o TPERELSRGE Wicifog' HEld e RIS, Bl RHe Pl .
base 42 of ét’(gagteerﬁe\tqnethlslémbédi‘raﬁrm 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 coil

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 92. 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. 2-4 is shaped 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 spring 70 to have relative
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15 surface 77 is provided for mating engagenent with a proturbance 79 of

t he pivo 2 The danping plate 76 includes first 80p 82
spring c%)vnt(gcgrg poi nts for operatively connecting the spri ﬁg’ﬁ;@ﬁ?@%he
danmping plate 76. In the enbodiment shown |n FIG 4, the danping plate 76

is symretrical about the A-A _axis thereby allow ng |nstallat|on of the
spring 70 MetAMdnGcateds By Bt shita Rgdiignal ‘mevemaat &f (tBet damping&laemiPng
pl ate i ncl @ﬁ‘&] he spring 70 having a plate
base 88, ﬁgﬁﬁﬁgém %ﬁoﬁqg%c%ggfggh@gﬁ 92. The plate base includes
friction pads 98 anetherdrobbdiyneniahesvom BlGh 6t bosersiucifadar ampinghplatg 760r

i di t h.the t | 53 25
ol nte 06 doHEEating a FHaeg bad i T e eE Wit i ot SBBr hoe”
78 andsi Sem@ﬁﬁ@eltttﬁetﬂaecéiéppnéw bl9| rfhg’ En@Y7 2 BetsUSSorPthe WRABATME Banbabs

85 for fixedly adhering the nin t hereto. The danpi ng nechani sm 34 as
shown i n HO&Sss ghawndn Qmépeall@wmmadral engagemeant avitholiertensiooer imerdiirtpi ng

Coo a0 £ DaRgist To Ry Wk BB "8E" o 41 ernBodBER hPh&idetid band 107 | e
danpi ng plhateohfadiwigr additions Jupport 102 stidhed t6Qhe eehsivger #habRve 5 WO

01/51828 PCT/ USQ1/ 00175 notion indicated % B. The additional novement of
t he danpi ng pl diguree/ SBPW%%T@%“‘FWR!FE@@'E@?W dhe Qﬁ”ﬂﬂ?&@%@n&&wﬁ @d'“gn

anoth : [ t® 76 1S
provi ed mcfH ntalI;,d)bé}é’?]nhgtaﬁirﬁ\@11g q@gb'”ﬁ a{rﬁ‘éhgt rg:?HR u?fagéaml%n this 5
enbodi nent the force applied by spring end 72 acts upon the deflecting
band 102 as shown in C, for allow ng radial engagenent with the tensioner
in order to assist in |loading the pivot-arm52. In this enbodi nent, the
defl ecting band 102 has contact with additional support 104 attached to
t he tensioner arm 52.



Figure 7 shows anot her enbodi nent of the danpi ng nmechanismincluding 1o
the inner I 0 having a lining 110 including an inner LGt rface
112. 6 vﬁc\é\@/géi’%zs PCT/ USOl / 00175 What is clained is: 1.kaLfﬁ5a§r‘%§’?‘HZy
mechani smused in a tensioner for tensioning a power transnmission belt; a
spring having first and_second ends; 5 a danping plate having a friction
surface and at Y\wdts elddmediss surface and wherein the inprovenent
conpri ses; the gdanpi ' ’ Lt st i : t
points for ope?’at [ vg%%gﬁﬁe@%%hgﬂ'? ﬁg%#ﬁq %2%5@%% gF ﬂ%’sfs%%rs !%éﬁ%e e ?rt he
spring torque appli ettahsmisseordbeipi ng plate in conbination with a to
reactive force at the Bi.vot surface generates &_normal force. 2. The

danpi ng mechani sm as2 SPENGE@VING Wsha ?eﬁﬂéci EMASthe danping plate is
symetrd cal about at 5leasiing PRatdHadinga frictiendrfaicB Anidba8adttRedarkp ai med in
claim1l wherein the darrpilngrﬂ)pl ate fnr?(%? urygsnan outer friction surf%ce. 15
4. The danpi ng nechasudacenand hdieneio the iropedvenienticomgiriseshe danpi ng pl ate

i ncl udes an attached, | ining. that, defines the outer friction.syrface. 5.
The danpi ng nechani smea%a'Bﬁﬁ‘ign@at% 'HCI@Bg? !ﬂlﬁ qmes_eeqoadtsr%l.ngpqqn@a H°§“t§
torsion spring. 10 6for Bperatival BenMEREAGNhE firstenel Tith8 @pfiRg Whreby tivdier ei n
the danping plate is circular. 7. The danping nmechanismas clained in
claim 1 wherein the sprgplaigupiapked o tierdarppinglate.in combination with a

10 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.
1S 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.
20 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.



8. The danpi ng nechanismas clainmed in claim1 wherein the 25 danping
plate includes an inner friction surface. 9. The danping j S

cl ai med VA OPE2H 8 wherein the danpi ng pl ate incl udes anggi;{?%@k@g}ﬁai ni ng
that defines the inner friction surface. 10. The danpi ng mechani sm as

claimed in claim1 wherein the 30 danping plate includes a channel having
a plate base, #&h inhbe dampingandchanism: as clgamed i7 opnp1034isrein the plate

the plate base i nci BERS ACHBEE ShEciAncu el o iR shoBadnint Ml fh¢ e
tensioner. 12. The tsyguryg. nechanismas clainmed in claim11l wherein the 5

bottom surface includes friction pads. 13. The danpi ng nechani sm as cl ai ned
in claim10 whdfei nThRedpmping Maskanisdl a@geslaimedpins ¢fdia d 1t grhesaifaderent

with the spring. 14, the .eqﬂclﬂﬁgg'%t%'ﬁlﬁédsd aimed in claim7 wherein
t he anpi ng plate rncludes a pivot Joint for allowing relative notion of

10 t he danpi ng1d! at #heldamging reopanigmnas blametialaihal Oechemnsirctre platst
wherein the danpin | at e incl udes channel havin se, .an inner wall
and an outer el | B2k Ml o utechin copdemen miodnesnang: m 16
uherein the oujgr  ¥heWahindifle! wieRadisHPideidifkPandlth #! Whdhsie tiféll al
engagenent with the tensioner. 8
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
15 wall includes a deflecting band for allowing radial engagement with

the tensioner.



