"Danper Apparatus" Field of the Invention The present

invention relates to a danper apparatus. Mire

particularly, the danper apparatus of the present

invention is intended for use in a wide variety of

appl i cati ons where energy absaeripti on and springs are

applicable Amongst many applications for the danper
appar at us of the present invention is in the

susBampepApparatus® provi ded on bicycles, cycles and

| i ke conveyances. Background Art Various shock

absor bi ng or suspension arrangenents have been
deﬁ@#&?faﬁ@@VepH@nlously, with application to bicycles

in particular, utilising what is described as either

a danper assenmbly, a torsional shock absorber or
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di sposed between the outer housing and inner shaft

and is described as being provided fromeither a
naBackgroundiArér, a synthetic rubber, other “rubbery

type substances', or polyurethane. Unfortunately,

these prior art devices have proven largely
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rubber, a synthetic rubber, other ‘rubbery type substances’, or polyurethane.

Unfortunately, these prior art devices have proven largely inadequate, with the
20 damper material breaking down through shearing forces induced therein in use, or
through the damper material being forced/extruded outwardly/laterélly, or being
caused to bulge, from its housing. This breakdown is thought fo be attributable to
several factors. One factor is the use of damper material that is press fitted into
the outer housing or shell and press fitted about the inner shaft. The act of press-
25 fitting places certain stresses on the damper material, for example shearing
forces, and results in sideways or lateral extruding forces. Such an arrangement
is disclosed in US 6755432, This arrangemenf also utilises teeth at the junctions
between the damper material and both the outer housing or shell and the inner

shaft. The relatively small teeth provides a small effective driving face and
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bet ween the danper material and both the outer housing

or shell and the inner shaft. The relatively snal

teeth provides a small effective driving face and

m ni mal purchase between the danper material and each

of the outer housing or shell-ZAand the inner shaft.

Consequently, there is little torque resistance and
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serves to increase the negative aspects of shearing
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least in part due to the Mullins effect that acts to impede full recovery of the

damper material. The Mullins effect may also be referred to as stress softening.

The device described in US Patent 5975550 further has no mechanism by which
the torsional damping is isolated. The damping material is consequently subject
to forces acting radially relative to the axis of rotation of the damper. As such, the
damping material is subject to compression-set in use, again inhibiting full

functionality of the damper material.



danping material is subject to conpression-set in use,
again inhibiting full functionality of the danper
material. No matter what the specific construction of
prior art torsion shock absorbers or suspension
arrangenments, the danper materi®dml or active nenber
exhibits inhibited recovery. The danper apparatus of
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housi ng.
Disclosure of the Invention

In accordance with the present invention there is provided a damper apparatus
comprising a housing, an inner member and a damper material interposed
therebetWeen, the damper material being bonded to both the housing and inner
20  member, whereby at least one or other of the housing and inner member are able
to rotate or be rotated respectively in a substantially concentric manner, the inner
member provided in a form or configuration presenting a limited forque angle to

the damper material.

Preferably, the damper material tapers in lateral thickness from the inner member

25 toward the housing.

in a particularly preferred form of the present invention the housing is provided

with a circular inner face to which the damper material is bonded.



In a particularly preferred formof the present

i nvention the housing is provided wth a circular

i nner face to which the danper material is bonded.
Preferably, the inner menber is forned with two or

nore | obes projecting froma <cfntre thereof, the

| obes being rounded in general formso as to
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bei ng use as a torsion danper in the suspension

systens for bicycles and sim | ar conveyancers such as
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first and second material, interposed between which,

at, least in par i s provided a danper material, the
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Preferably, one or both of the first and second
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bonded at respective interfaces to the damper material whereby relative
movement therebetween is damped, the interface of at least one of the materials
20  with the damper material provided in a form or configuration presenting a limited

torque angle to the damper material.

Preferably, one or both of the first and second materials have a plurality of lobes
provided thereon at the interface with the damper material, the lobes being
rounded in general form so as to substantially minimise torque angle and shearing

25 forces when one material is moved relative to the other.



Brief Description of the Drawi ngs The danper apparatus

of the present invention will now be described, by way

of exanple only, with reference to one enbodi nment

t hereof and the acconmpanying draw ngs, in which:

Figure 1 is a perspective view®f a danper apparatus

in accordance with the present invention, having
PaErieﬁﬁeébriPﬂBhldeﬁémaﬂhﬁ torsion danper; Figure 2

is a side elevational view of the danper apparatus of

Figure 1; and Figure 3 is a cross-sectional end view
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Carryi n'g Qut the Invention In Figures 1 to 3 thereis ~
sh&WrMARRMp evith frfareaca do nnefpediment thajeef and ther agasmpanying
dapRiviSgLRAPIvhEAL i ONs, the danper apparatus 10

conprising a first material, for exanple a housing 12

of generally circular configuration, a second

smat eri aFigufedt is @XRITBHSECRE Ve RF A BIRSEr éﬁbarétﬂﬁeiﬁ accordance with

danper material 16 interposed therebetween. T

housi ngthepresent inyentiery Naving reriicuaranplicationmssatbreign slamper;
surface 18 and a radially disposed inner surface 20.

The housing 12 further conprises a first |ateral ]

sur f aceFigeCadds & gide sievatinnalr ewefrthacamper apparaiysséFigure 1;
materi ajndl6 is bonded directly to the inner surface

20 of the housing 12 and is further bonded to an

outer surface 26 of the inner nenber 14. These bondi ng

sur f acesigiimy3 R cro8s-aBetidral 8hd @ i
respectige materials. The inner@ﬁéﬂﬁgéﬂﬁﬁ%ﬁggﬁgg?PﬁégF@umam
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spaced radially extending |obes or projections 30.

The radial projections 30 are rounded and extend
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18 and a radially disposed inner surface 20. The housing 12 further comprises a
first lateral surface 22 and a second lateral surface 24. The damper material 16 is
bonded directly to the inner surface 20 of the housing 12 and is further bonded o
an outer surface 26 of the inner member 14. These bonding surfaces may be
termed interfaces between the respective materials.

The inner member 14 has defined therein a transversely oriented inner core 28.
The inner member 14 further comprises four(4) equally spaced radially extending
lobes or projections 30. The radial projections 30 are rounded and extend
transversely across the length of the inner member 14. The rounded nature of the
projections 30 does not present a sharp or flat face to the bonded damper
material 16, thereby presenting a minimal forque angle and reducing any potentiél



damage sanme. As can be seen in Figure 3 the danper

material 16 tapers fromthe inner nenber 14 to the

i nner face 20 of the housing 12. In use, the outer

housi ng 12 and the inner nenber 14 are attached to

apparatus conponents, rel ative-novenent between which

is to be danpened. As such, the housing 12 and i nner
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I've to each other during use. This rotation is
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to which both the housing 12 and inner nenber 14 are
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€ provi sion oj ections 30 on the inner
nenber 14, each projection 30 being rounded or snooth
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sl ng 2actsto di stribute
15t of@ue t hr oughout the danper nmaterial 16. It is
envi saged that either of the housing 12 or the inner
menber 14 may be fixed relative to the other in use.
The provision of the projections 30 also acts to space apart from the inner core 28

the shearing forces induced by relative rotation between the housing 12 and inner
member 14. These forces are more readily accepted or accommodated by the

damper material 16 in such a position.

20 It is envisaged that the specific number and shape of the projections 30 from the
inner member 14 may be varied by the user (not shown) to suit varying
applications and tasks, although within the general constraints set out above of
relatively small shearing forces being induced in the damper material at a minimal

torque angle.

25 The tapering of the damper material 16 from the inner member 14 fo the housing

12 acts to distribute torque throughout the damper material 16.

it is envisaged that either of the housing 12 or the inner member 14 may be fixed

relative to the other in use.



The rel ative arrangenent of the housing 12 and the

i nner nmenber 14 allows highly variabl e indexing

t her ebet ween. | ndexi ng of one conponent relative to
the other is commonly utilised in suspension systens
and is used to adjust or set tlie- |evel of danping or
shock absorbsion that is required by the user. The

M whai BRIt Narfingelnt A tthe! hdu%ﬁ'lg‘:tiiz OJhQOEheSpﬁ.%F 'rﬁ‘@mRer 14 allows
forces and sideways or |ateral ‘extrusion forces t

pl Bigh ‘riable @fiﬁma@\th%r@bewe!eaméndwm@mig@@a@mpament relative to the
avg h%?f?@orﬂ?noﬁéﬁlﬁgi?e% ﬁ-l %\Esg)tehglﬁn%rgnttemﬁoe %Sﬁs%@l tnsr‘x déust%r set the

anmper res I'nventi on
f akewelrofafalmng eadigocﬂ(causbdaﬂmmiabls reguirathisy e yseror art
devi ces becoming ineffective and requiring
| acenent. For largely the sane reasons as those
no eel mwmawuoy sabsiasfial F@stbtvmocﬁrsheaan@éorcappmchsmways or

f er
oe[\?Fé 'It’a#tolFbégn{ng alhlé%un Elnﬁ \r/veagtn%% Wg \éWﬁéml%g ge part an
analvctiﬁmommfatreserrblaxaﬁm oFzompxasgidreset” imthapgdrhsathaterial of the

oyt Rl Byl TPt el oo Tebdnhe Rsdod saruafisir ot devices
haedipsing asdffceiivdamy rddiRingnégrtementuch i s not

generally observed in prior art devices. It is to be
understood that the degree of relative rotationis
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of the danper material 16. The inventor envisages
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unigue construction, generally capable of a greater degree of relative rotation than
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is achieved by the prior art devices.

The apparatus 10 of the present invention also preferably operates with bushes or
25 the like that act to isolate the damper material 16 from forces other than the
rotational or torsional forces it is designed to accommodate. Such bushes or the
like act to prevent damper material migration by maintaining the inner member 14
and housing 12 in largely fixed relation other than to accommodate the relative

rotational movement of same.



and housing 12 in largely fixed relation other than to
accommodate the relative rotational novenent of sane.
It is envisaged that the danper material 16, at | east,
may be provided in the form of a polynmeric material,
including urethane. It is furthgr envisaged that this
mat eri al behaves in a manner typical of rheopectic
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t he
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d olate the nt, of the shaft through .
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however t he ar at us of t he present invention
i sPigseENting@ | fjmﬁ‘e’(? \Km@gv@?g% shearing forces to the damper

prﬁfa%n‘ﬂp_l e that the relative m)verrent between the two
bodies that is to be danped is isolated in this
manner. It is still further envisaged that there are a

W e deREIIY abbvaTRE Rishaioffthe Mawbet ipbBfatus 10, bearings or the like
20 are preferably utilised to isolate the movement of the shaft through the housing
and thereby avoid compression set and the Mullins effect in the damper material.
In fact, however the damper apparatus of the present invention is utilised, in
whatever arrangement, it is preferable that the relative movement between the

two bodies that is to be damped is isolated in this manner.

25 It is still further envisaged that there are a wide variety of materials from which the
first, second and damper materials may be provided. For example, each of these
materials may be polymeric materials. In such an arrangement the first and
second materials may be provided in a harder polymeric material than the damper
material. In fact, the three materials may be the same material but provided as

30 layers of differing hardness. Similarly, each of the materials may be metallic or

composite materials. [n each case it being a matter of the relative properties of



first, second and danper materials may be provided.

For exanple, each of these materials nmay be polyneric
materials. In such an arrangenent the first and

second materials may be provided in a harder polyneric
material than the danper mater$al. In fact, the three
materials may be the sanme material but provided as

| ayes maaénaisfﬂnerddmpéi%gt@ﬁasnee%.ﬁ@ kAhbVe ﬂ?@%o%cﬁdﬁﬁropemes as
materials may be netallic or onposite materials
eac®techalove H@Bn@eaﬁrﬁaﬁh ématelﬂa!{s teay alloxt pardiceaby effective bonding
Of HlifodtPhiE IsBbond MIPadABEChatBbRL1 al needing to have

t he rheopectic propertie noted above. The use of

such materials may allow particularly effective

b ondishget &t f’éﬁﬁ@r feh(n%&geos AN ﬁ}aﬂrgt?@%od@éue L ﬁtgﬁ ber of layers

It i1s yet still further envisaged ere nmay
or avthitewhat isurrsribed abgyeas theidemperwhaterials erserdntele, materials
ab r I r
i Ty 85 4 PBIPRE of VBHEKE Horcl s (RHP BE, (RS BF L g the damper
ut inhatedal asnei drivey thehdardpapeaicriahtbedithe ecd@aicabeqaivalent of the
mat eri al, and the mechani cal equival ent of

the d
thgouﬁgEEWﬂd”%ﬂﬂn?mR%r nmenber. The inner face of the

housi ng may be prOV|ded in fornms other than circular

as & al n t is de .
Co THPOORELER Feou BB ef BRRiod b ol ElbG Rl cirotar as
10andesboitsidnahdvieatHoveeved, @gdin,nt isafbsirableue mogte an interface between

ap it GRTDPOREIRERLRIT PRAP b Boelet T oBHke e 1 o

fall within the scope of the present i nvention. C ains

e R BRE R Aot SR P8 sciianines dis g pcresso
th Qr@meré?dlt@fdllahthhﬁlfﬁ$cbﬁé @ethd ;ﬂ'es&ﬂtlﬁvériﬁ@n housi ng
and i nner nenber, whereby at |east one or other of the

housi ng and i nner nenber are able to rotate or be
rotated respectively in a substantially concentric
manner, the inner nenber provided in a formor
configuration presenting a limted torque angle to the
danper material. 2. Apparatus according to claiml1,
wherein the danper material tapers in



| ateral thickness fromthe inner nenber toward the
housi ng. 3. Apparatus according to claim1 or 2,
wherein the housing is provided with a circular inner
face to which the danper material is bonded. 4.

Appar atus according to any onefof- clains 1 to 3,
wherein the inner nmenber is formed with two or nore

| obes projecting froma centre thereof, the |obes
belGhjmsounded in general formso as to substantially
m ni m se torque angle and shearing forces when the
inner nenber is rotated relative to the housing. 5.
Appariat Hslagies eapaigtusocanirishitea bbusingi ansinbet member and a damper

wher ei n - ' ' v _
et NSl O ORDE AFT RHE b tonded
t her ebebatbéhe inaysibg atdripeereembesb suekaby. atdeadh one or other of the

S SRR B0 T S 2 Bt

conpr i ssubgtaattialiy @shcaririp afdnnenethe Ghndomenibes PréVided in a form or
danper a({JrEiarat,us according to any one of clainms 1 to
6. 7. /S Bgiaé'ﬂ”d’é?ﬁ?@?'”%ﬁﬁ'&?"?tddﬁf%rﬁiﬂ'%ﬁoﬁﬁeéfaﬁ‘cn%m?éﬁ?”a'-

an i nner nmenber and a danper material interposed

t her ebet ween, the d r terial bein onded to . )
bot h%t fép%ﬁ%nﬁccgﬁcﬁ%ﬁﬂeﬁﬁbﬂb&her% BLYATERC! Bigdgrial tapers in
one or |atdh@rthiekndsadrdio tid iRBlepMEmiban &iwdrB ARe ho@igg.abl e

to rotate or be rotated respectively in a

substantially concentric manner. 8. Apparatus

10ac cordi Agpdratuslzatondihg totigdiel Not Dewhéerery theB@dsIngiis provided with a

provided in a formof linted torque angle

conf | gﬁ%[%mn%facwaw@%@ememrﬂ@teﬂ@l igbanded or s,
wherein the danper material tapers in |ateral

thickness fromthe inner nmenber tqoward the housing.

10. ABpdtPRARIUS ACETTHIMIOAEY ARG Ui 1dP 4 whereip dhginner member
wher ei fs fdrdaoMst A dsmoRy RBESIBFbj¥ktnG fibrk blcertrdlihdBBekhe lobes
face to which the danper material is bonded.

11. App&SRULUREES inPaRerablogmyscoretopsubstantiptly minigiseotorque angls

15Wher ei yddhehddHMy 1B @hhehS tHe HFE? Pﬁ%xﬁﬂBeF O 1 5idP Y &ative to the

| obes projecting froma centre there

housing.

5. Apparatus according to any one of claims 1 to 4, wherein the housing and
inner member each have structures affixed thereto, whereby relative

movement therebetween may be dampened or absorbed.

20 6. A conveyance having provided therein or thereon a suspension

25

arrangement, the suspension arrangement comprising at least in part one

or more torsion damper apparatus according to any one of claims 1 to 6.

7. A torsion damper apparatus comprising a housing, an inner member and a
damper material interposed therebetween, the damper material being
bonded to both the housing and inner member, whereby at least one or
other of the housing and inner member are able to rotate or be rotated
respectively in a substantially concentric manner.



t he | obes being rounded in general formso as to
substantially mnimse torque angle and shearing
forces when the inner nenber is rotated relative to

t he housing. 12. Apparatus according to any one of
claims 7 to 11, wherein the hougi-ng and inner nenber
each have structures affixed thereto, whereby relative

movergnhphhRie ARLIERT IWTBMIRY, ARERSS 1 inﬁgﬁﬁlreﬁ%r isl Brofided in a

danper apparatus conprising a first and secon

mat er i aform eftligritgddewueipaoigeeantigHiadion. at | east in part,

is provided a danper material, the first and second
material s bei ng bonded at respective interfaces to the
danpe} ApBaiefisafcopFiing by clain 4tqnde wheveifndhg damper material tapers in

t her ebefgan| nQé’é‘Pﬁrﬂ{cﬂé %ekmﬁﬁéaq&uamfthémohaggt one

of the materials wt e danper material providéd in
a formor configuration presenting a limted torque

sng| QG.ﬂp?lﬁ%tL%aﬁ&%frdiﬁﬁttSrénﬁlone of clAPRA 7 b U \@I@&f@fﬂd{[ﬁghousing is
to claim 13, wherein one of both of the first and

second pEvisiedavith & giyeular iphesface to/wbich|tod dampebinatrsigl is bonded.
thereon at the interface wth the danper material,

t he | obes being rounded in general formso as to ] _
subst BRfPERIRMSTERFAHADE 1oAY N gl claimg EHeal®.nyherein the inner

forces wagthd? RerdiMLE Wit twd & MBMERDES 'gﬁc@é;%‘(gﬁ:ffoarﬁ lré)e/ceallwstre thereof,

other. 15. A torsion danper apparatus
her ei nbtheolobeslding oadeail tih ganefal femt esot as theubstantially minimise

10acconpa‘wa&gar%3%8%ﬁearing forces when the inner member is rotated relative
o the housing.

12.Apparatus according to any one of claims 7 to 11, wherein the housing and
inner member each have structures affixed thereto, whereby relative
movement there between may be damped or absorbed.

15 13.A damper apparatus comprising a first and second material, interposed
between which, at least in part, is provided a damper material, the first and
second materials being bonded at respective interfaces to the damper
material whereby relative movement therebetween is damped, the interface
of at least one of the materials with the damper material provided in a form

20 or configuration presenting a limited torque angle to the damper material.

14. Apparatus according to claim 13, wherein one or both of the first and
second materials have a plurality of lobes provided thereon at the interface
with the damper material, the lobes being rounded in general form so as fo
substantially minimise torque angle and shearing forces when one material

25 is moved relative to the other.

15.A torsion damper apparatus substantially as hereinbefore described with

reference to the accompanying drawings.



