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{54) Tille: A SHOCK ABSORBER FOR A MOTOR YEHICLE

(57 Ahsteact: A shock ahsorber (1, 204) compriging a spring combination {47, 18] having first and sccond spring clements (17, 18)
having capaciry to store cnergy fromm vehicle vibeavons, said Grl and second spring elements (17, 18) heing operatively disposed to
share load duc o voad induced vibeaions and resuliant shear sirosses from campression and expansion of the spring elements during
mation of the vehicle (I0D) ape withio allowablc limils. Spring clements {17, 183 may be disposed over a bydraulic cylinder (4}
forming a further clement of the shock shsotber. Such a shock absarber (1, 2010 hays cost, comforl and reliabilily advantages when
applied o vehicles soch a5 motoreysios.
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A SHOCK ABSORBER FOR A MOTOR VEHICLE

This invention relates to shock absorbers for motor vehicles as well as motor vehicles utilising

such shock absorbers.

Shock absorbers are used in motor vehicles to absorb or dampen road induced vibrations caused
by uneven road surfaces, thus providing comfort and safety to driver and passenger or rider in the case
of a tnotercyele or motor scooter. Shock absorbers also bear vehicle loads.

A, typical shack absorber comprises a hydraulic cylinder operatively disposed with respect to a
helical compression spring pre-cornpressed to a predetermined load value and disposed aver the
hydraulic cylinder. The spring may be disposed over the hydrauiic cylinder between the lower spring
seat and upper spring seat of the shock absorber. Sometimes the hydraulic eylinder itself is referred to
as the “shock absorber™ since it is the cylinder and fluid contained within it that abserbs energy arising

from the vibration of the vehicle.

The spring is compressed o a predetermined load value having regard to parameters such as the
vehicle weight and load acting on the vehicle as well as the desired shock absorption capacity of the
shock absorber. During motion of the vehicle, the spring is subjected to frequent compression and
expansion due to road induced vibrations. This creates shear stresses in the spring, leads to spring
fatigne and may cause premature spring failure thereby reducing the life of the shock absorber, Spring

failure during motion of the vehicle may alsc lead 1o serious sccidents.

The capacity of the shock absorbers to absorb or dampen road ‘induced vibrations and bear
vehicle load depends on various factors including the spring diamefer, spring length and spring
characteristics. This is also necessary for rider comfort. Reduction in length of a spring leads fo a
reduction in the number of tumns for & 'given slpring wire diameter and mean coil diameter and given
spring siroke and, consequently, harder suspension and reduced rider comfort. The overall length of the
shock absorber depends on the pre-compressed length of the spring.. Minor lenpgth adjustment of the
spring, may be possible by adjusting the posifion of the lower spring seat. However, in'the usual case
where the shock absorber is located close to the motoreyele body the chain cas.e on one side and muffler
or silencer on the other side of the vehicle are generally required to have depressions to provide
sufficient clearance for proper location of the lpwer spring seet of the shock absorbers, Fabrication of
such depressions creates additional manufacturing costs as additionsl manufacturing is required,
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Further, the consequential limitation in the orientation of the silencer, increased irritating noise due to
motorcyele chain wearing against the depression in the chain cass and reduced aesthetics of the vehicle
are problems with sych arrangeroents,

An alternative to such arrangements is mounting of a shock absorber away from the vehicle
boady. Such an arrangement requires additional reinforcement which adds to the cost of a vehicle,

It is therefire an objeet of the invention to provide a shock shSorber which has improved
reliakility and life.

Another object of the invention is to provide a shock absorber comprising pre compressed
springs of reduced length.

Another object of the invention is to provide a shook absorber whick allows increased tide
comfort; optimally with 2q atrangement which may be conveniently mounted on the motoreycle withort

cost inducing additional fabrication operations.

With these ohjects in view, the present invention provides a shock absorber comprising 5 spring
combination having first and second spring elements having capecity to store energy from vehicle
vibrations, said first and second spring elements being operatively disposed to share the load due to road

induced vibrations, In this way, the resultant shear stresses resulting from compression and expansion

of the spring elements during motion of the vehicle are within and may be well below, permissible

limits. Operaiive disposition of the springs may invelve binding together of the springs.

Each spring element, there may be more than two, may have differing spring rate, spring rate of
springs withit the combination being selected to achieve the desired degree of rider comfort. The spring
elements may be dual or plural rate springs. The spring rates may be selected such that stitfiess of the
spring combination is the same as for a single spring, yet with a shorter spring length than for a
comparable single spring arremgemeni. Furthermore, the reduced spring length allows a grcat:r
clearance from a chain case of a motorcyele and enables fabrication of depressions, and consequent

wear and noise o be reduced or avoided.

Such a shock absorber may comprise 2 hydraulic cylinder or damper body, with the spring
combination taking the fort of a pair of helical springs pre-compressed to 4 predetermined ioad value.
The springs may include zn inner spring disposed over the hydraulic cylinder and an outer spring
disposed over the jnner spring. Each end of each spring is located in a spring seat. ‘The pre
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compression of both springs may be adjusted by adjusting position of a spring seat, preferably the lower
spring seat for the spring.

One end of the outer spring, for example the lower end, may be Jocated on an outer locatot, this
being —in the preferred case — located on the lower spring seat. Similacly, one end of the jnner sprinmg =
again conveniently the lower end — is located against an inner jocator located on the lower spring seat.

The shock absorber may comprise & spacer provided between the springs for preventing friction
and wear through relative motion of the springs, This spacer may be located in one of the spring seafs,
for example the upper spring seat.  The shock absorber is applicable to any vehicle but is particularly
well suited for two wheél vehicles such as motorcyeles and motor scooters ot three wheel vehicles, The
shock absorber may be conveniently inchided within a rear whee) suspension of such a vehicle.

The: characteristics of the springs making up the spting combination of the shock absorber mair
be selected with the object of reducing vehicle manufacturing cost. As assembled spring length is less
for given rider comfort and acceptable maximum shesr Stress, more space may be made available for
routing of a motoroyele silencer. Clearances between chain case and shock absorber may also allow
fabrication operations to be simplified since it is 10 longet necessary to manufacture other cumpﬂnénts
of the motorcycle to accommodate the shock absorber, for example through fabrication of depressions
iri the chain case and so forth. '

The shock absorber of the invention may be more fully wnderstood from the following
description of preferred embodiments thereof described with reference to the accompanying drawings in
which:

Figure 1 is a side cross-sectonal view of a shock absorber in accordance with one embodiment

of the present invention;

Figure 2 is a side cross-sectional view of & éhuck absorber in accordance with a second

embodiment of the present invention,

Figures 3a to 3d provide whee! deflection to load characteristics of four types (z1) to (24) of relit

wheel suspension,

viz;  (zl) shock absarber with 4 conventional single spring having stiffness 1.91 kg/mm;
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(z2) shock absorber incorporating the present invention with its spring combination®
configored for the same rider comfort and load capacity as (z1);
{z3) shock zbsorber with a conventional single spring with lower stiffness of 1.48 kg/mnit
{a so-called “comfort” setting); and
(z4) shock absorber incorporsting the present lnvention with its spring combination
confignred for the same rider comfort and load capacity as (z3).

Figures 4a and 4b indicate spring rate corves for the single spring of shock absorber (1) and the
single spring of shock absorber (23);

Figures 5a to 5S¢ indicate spring rate curves for the outer and inner spring elements and spring
combination of the shock absorber {z2) of the invention and for which the wheel deflection to load
characteristic is shown in Figure 3b;

Figures Ga to H¢ indicate spring rate curves for the outer and inner spring elements and spring
combination of the shock absorber (z4) of the iuvention and for which the wheel deflection o lr::a:;'lir
characteristic is shown in Figure 3d; and

Figure 7 is a  view of a motoreyele incorporating a shock absorber in accordance with one

embodiment of the present Invention.
Figore 8 isa view of a motorcycle with a conventional single spring shock absorter.

Referring now to Figures 1 and 7, there is shown the location and design of a shock absorber 1
utilised as part of the rear wheel suspension of a motoreyele 100. The shock absorber 1 for rear wheel
102 comprises a damper body 2 comprising & hydraulic cylinder 4 which absorbs vibrations caused by
driving motorcycle 100 along an uneven road. Hydraulic cylinder 4 includes a piston 8 and piston rod &
which maves through the cylinder 4 in accordance with the motion of motorcycle 100 along the road,
Piston rod 9 is locked into position by lock nut 14. The hydraulic fluid is an il of desired densify and
viscosity for the suspension application and the working portion 4a of the cylinder 4 js sealed by oil seal
washer 10. Dust cover 13 also seals ¢ylinder 4 against ingress of dust or dirt, The shock absurbar;'l
also includes a spring combination comprigsing a pair of springs 17 and 18. Springs 17 and 18 at%
heiical compression springs pre-stressed to a predetermined load value having regard to parameters such
a5 vehicle weight and load on the vehicle and desired shock absorption capacity of the shock absorber 1.

The spring elements are épﬁngs. Spring 17 is an inner spring disposed over hydraulic cylinder 4.
Spring 18 is an ovter spring disposed over hydraulic cylinder 4 and inner spring 17.  Springs 17 and 18
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are operatively disposed relative to each other and bind, during use, to share load acting or motorcycle
100 during its travel along the road.

Quter spring 18 is located against an outer locator 19 located on lower spring seat 5. Inner
spring 17 is located against inner locator 20 also located on the lowsr spring s=at 5. Shock absorber 1 i3
mounteqd to the vehicle body {nat shown) by fastening means secured through upper and Jower eyelets
15 and 15,

Hydraulic cylinder 4 is provided with an adjustable Jower spring seat 5 which accommodates the
lower ends 17a and 18a of springs 17 and 18. Lower spring seat 5 is provided with a number of cam
profiles 6 located at different heights epabling different settings for the lower spring seat 5. In this wa;ei}
pre-compression may be adjusted {o achieve a desired level of rider comfort, Hydraulic cylinder 4 is

also provided with a pair of logs, one lug 7 of which is shown in Figure 1,

Adjustment of the height of the lower spring seat 5, spring - precompression and desired rider
comfort, i3 achieved by rotating or turning the lower spring seat 5 on the hydraulic cylinder 4 which
forms part of an adjustment means for spring stiffitess of the springs 17 and 18. Lower spring seat 5
slides up or down on the hydraulic cylinder 4 against the lugs 7 and engages with a cam profile 6 ta
raige or lgwer the height of the lower spring scat 5 on the hydraulic cylinder 4 as required.

The upper ends of the springs 17 and 18 are seated in upper spring seat 11 which is fitted to the
piston rod 9. A compression bump stop 12 fitted to piston yod 9, it absorbs shock from any jerky

movement of the piston 8.

The shock absorber 201 of Figurs 2 differs from the shook absorber 1 of Figure 1 in that a spacer
21 is provided between the springs 17 and 18. Spacer 21 is located in the upper spring seat 211 of the
shock absorber 201, Spacer 21 prevents contact and wear by rubbing action of springs 17 and 18
against each other, Spacer 21 is therefore idealiy made of a low friction polymer such as nylon or
polypropylene. A spacer may alse be provided between the hydraulic cylinder 4 abd the inner spring 17
to prevent contact sind wear by rubbing action of spring against the hydravlic cylinder.

During runting condition of 2 vehicle fitted with the shock absorber 1 or 201 of the invention!
both the inner and outer springs 17 and 1% bear the vehicle load and are subjected to ﬂcquent
coinpression and expangion due to road induced vibrations. The load due to road induced wbratlons
and resultant shear stresses resulting from the compression and expansion of springs 17 and 18 during
motion of motorcycle 100 are shared by the springs. Therefore, spring fatigue and chances of
premature spring failure are reduced. Ewven if one of springs 17 and 13 fails during motion of the
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vehicle, the shock absorber 1 or 201 can still function with one spring, at least for same time, The risk
of bath springs 17 and 18 failing simulizaneously are very low to negligible,as the springs 17 and 18 arf.2
selected for expected running conditions. Therefors, the life and reliability of shock absorber 1, 201 is
improved.

The degree of shating of shear stresses and vehicls load may be achieved by appropriate
selection of parameters like spring diarﬁeter and length and spring characteristics. At the same time, the
effective length of the pre-compressed springs may be reduced without reducing the characteristics of
the shock absorber 1, 201 and riding comfort. ' '

Referring new to Figures 2 to 6, the cheracteristics and advantages of shock absorber 1, 201 of
the invention may be demonstrated comparatively with single spring shock absorbets of the prior art
Figuts 3a to 3d provide wheel deflection to load charactexistics (“wheel rates”) as described above. The
whesl rates overlap for both single and dual spring shock absorbers set at the same stiffness value.

Figures 4a and 4b show the spring rate curves foi springs set at initial stiffness 1.91 kg/mm (z1)
and 1,48 kegfmm (£3), the “comfort” setting for 2 single rider condition on a two wheel vehicle.

The design characteristics of springs 17 and 18, according to the invention, set at the two
stiffness valucs 1,48kg/mm and 1.91 kg/mm, as well as for a single spring shock absorber are reported

in Table 1 below:

)
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Table 1
Spring Spring Single Single
Combinaticn Combinatlon spring spring
(comfort} (CGomfort)
{z2) z1)
(24) (z3)
Cuter Inner | Outer | Inner
A | Wire diamater 8.5 5 6.5 ] 7.5 7.5
{mm}
B | Mean coil 55 36.5 55 36.5 48 48
diameter
. (mrm)
C | Active colls 10.75 18.25 14 19 15.5 20
. D | Total Coils 12.25 16.25 15.5 20.56 17 21.5
E [ Preload{mm) 8.5 12 14 7 10 12
Material AS per
154454-
GR-3
5 Figures 5a to Sc respectively show the spring rate curves for ower spring 18 (Fig
‘ 5a) and inner spring 17 (Fig 5b), with the spring combination (z2) having the same

stiffness as for the conventional single spring (z1} described above, that is a stiffness of

. 1.91 kg/mm. The springs 17 and 18 are dual rate springs. The spring rates for inner spring

17 are greater than for the outer spring 8.

Figures éa to 6¢ respectively show the spring rate curves for outer spring 18 (Fig

6a) and inner spring 17 (Fig 6b}, with the spring combination (4} having the same
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stiffness of 1.48 kg/mm as for the conventional single spring (23) at “comfort” setting as

described earlier,

The shock absorber with spring combination, formed by inner and outer springs 17

and 18 were then compared in performence with the singie spring shock absorber, when
set to the two stiffness values 1.48 kg/mm and 1.91 kg/mm. The results are provided in
Table 2
Table 2
X ) Spring Single Spring | Spring Combination
Single Spring o
(1) Combination {Comfort) {Comfort}
(22) (z3) (z4)
Spring Stiffness | 1.91 1.91 1.48 1.48
(kgfmm) :
Rider Comfort | 100% 100% 122% 122%
A 217mm 174.8mm 251mm 183.8mm
B 77.5mm 120.5mm 43.5mm 101.6mm
[ 32Bmm 328mm 328mm 328mm
Spring weight | 100% 95% 138% 119%
Maximum 65.12% 60.9% 65.12% 62,53%
Stress
Maximum Load | 265 265 265 266

(ko)

A is the assemblad length of the spring.
B is the distance betwean the lower spring seat 5 and bottom eyvslst 15,
G fy the distance babwesan top and botiom eyslels of tha shock absorber * Tha spring stiffnass ia the first rate of the
spring which plays a slgnificant role in rder camfart.  The maximum stress value is 2 measura of raliablity, bower
maximum sirese parcantags equating with betler reliahility. :

The advantages of the spring combination (22) over the conventional spring (1),
for the same rider comfort and load cepacity at spring stiffness 1.91 kg/mm, may be szen
from the reduced spring assembled length (A), down 20% (that is, a reduction from 217
mm to 174.8 mm). The distance B, between the lower spring seat 5 and bottom eyelet 15,
is increased 55% with benefit in terms of avoidance of fabrication of depressions in the

/L
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chain case to accommodate the spring seat. In other words, the chain cass may be
fabricated with a configuration independent of the design parameters of a sheck absorber
1,201 mounted proximate to the component with consequential reduced manufacturing
cost. This evident from Figure 7, which depicis a motorcycle fitted with & rear shock
absorber incorporating the invention. Figure 8 depicts a motorcycle fitted with a
conventional single spring shook absorber, where a depression 50, as marked, has been
provided on the chain cass. Such a depression is sbsent on the chain case In the

totoreyele with the inveation.

Therz is alse increased space. available for the routing of the silencer in
comnparison with prior art shock absorbers allowing motorgycle design to accommodate
the silencer in the increased space available vsing the spring combination sheck abserber
1,201 of the present invention. The weight of spring material is also reduced by 5% and
the maximum stress by 4.3%, allowing further advantage in terms of reduced spring
material cost and usage.

If the single spring (z3) is compared even with the spring combination (z4) at the
comfort setting of 1.48 kp/mm, therc is still reduced assembled spring length, greater
clearance of shock absorber to chain case and reduced maximum stress s the benefits
remain apparent The sipnificant benefies also accrue for the comparison between spring

combination and single spring set at the comfort stiffness setting of 1.48 kgfmm.,

Further, if the single spring were configured to deliver more tider comfort
(z3), the spring rate would be increased by 38%. The spring combination for the same
rider comfort {Z4) would result only in increased spring weight of 19%. Therefore, the
spring combination is more efficient in terms of lesser vsage of materials. Thus, a shock
ghgorber 1, 201 providing significantly greater rider comfort is possible, at lower
manufacturing cost than for a single spring shock absorber.

The dimensions, material properties and performance characteristics of the
two configurations of the invention (that is, 22 and 24) are examples. The settings of
spring stiffness (1.91 kgfmm and 1.48 kg/mm} are two examples for a known motorcycle.
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CLAIMS:

1. A shock absorber (1) comprising a spring combination (17,18) having first and
second spring elements (17,18) baving capacity to store energy from vehicle vibrations,
said first and second spring elements {17,18) being operatively dlspused tu share [oad due
to road induced vibrations during the motion of the vehicie (100).

2. A shock sbsorber (1) of claim 1 wherein shear stresses resulting fidm compression
and “expansion of the spring elements during mation of the vehicle (100} are within

permissible [imits.

3. The shock absorber (1) of claim 1 or 2 wherein the spring elements (17,18) tind
together, 1

4, The shock absorber (1} of claim 2 wheorein the spring combinatich compriscs a

minimum of two spring elements (17,18}

3. The shock absorber (1) of claim 4 wherein the spring elements (17,18) have
differing spring mtes.

6. The shock absorber {1} of claim 4 wherein t1e spring elements (17,18) have plural
spring rates. '

7. The shock absorber (1) of claim 6 wherein the spring elements (17,18} have dual

5pring rates.

& The shock absorber (1) of any one of the preceding claims wherein said spring
slements nre disposed gbout a hydraulic cylinder (<} forming 2 further component of the
shook absorber (1),

9. A shock sbzorber (201) as claimed in any one of the preceding claims wherein the
spring clements (17,18) are spaced by a spacer (21} for aveiding frictional contact of the
spring elements (17,18).

11
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10.  The shock absorber {1,201) as claimed in any one of the preceding claims wherein
the spring stiffness of the spring combination (17,18) is selecied to be the same as for a

single spring shock absorber.

11.  The shock abscther {1,201) of any one of the preceding ¢laims, in use, having a

clearance from the chiain case of 3 motor cycle.

12, The shock absarber {1,201) comprising adjustment means for adjusting the pre
eompression of said spring elements {17,18).

13. A wvehicle shock absorber (1) as claimed in any one of the preceding claims
comprising:

a damper boedy 2} having a hydraulic eylinder {4); and

a pair of helical compression springs (17,18} pre-compressed to a predetermined
load value, one spring (17} being an inner spring disposed over the hydraulic cyiinder (4)
and the other spring (18) being an outer spring disposed over the inner spring, the inner
and outcr springa for sharing load due to road induced vibrations duting running of the

vehicle,

14. A vehicle including a shock absorber (1,201) as claimed in any one of the

preceding claime,

15.  The vehicle of ¢laim 14 wherein said shock absorber (1,201) forms part of a rear

wheel suspension of a motoreycle (100).

16.  The vehicle of claim 15 wherein said shock absorber (1,201} has a clearance from
& chain case of the motorcycle (100).

17.  The wvehicle of claim 16 whersin a spring seat for springs {17,18) is formed
independently of the chain case of the motareycie (100).

13. A method of designing a motoreycle {100} having a shock absorber (1,201) as

claimed in any one of ciaims 1 to 13 wherein space for routing a silencer is provided hy
selecting said shock absorber (1,201} over & shock absorber with a gingle spring,

12
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12. A method of fabricating a motorcycle component wherein said compenent is
fabricgted with o configuration independart of the design parametsrs of a shock absorber
(1,201) mounted proximate to the component.

20.  The method of claim 19 wherein the component is a chain case of a molorcycle

(100) and the design paramster of the shock absorber (1,201) is the assembled spring
lenzth of the shock absarber {1,201).

2L, A shock absorbar (1,201) substantially as hersinbefore described with reference to
the Figures.

13
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UN AMORTIGUADOR PARA UN VEHICULO MOTORIZADO

CAMPO DE LA INVENCION
m=2ta invencidr se refiere a amortiguadores para
wehiculos wmotorizados asi como vehlcules motorizados gue

utilizar tales amortiguadores.

ANTECEDENTES DE LA INVENCION

Logs  amcrtiguadores se utilizan en  vehigulos
motorizados para  absorker o 0 aoorbtiguar vibraciones
inducidas por &1 terreno  provocadas  por Superficies
desiguales del fterreng, proporcignande asi comodidad vy
seguridad al conductor vy al pasajerc o metcoclclists en el
Casc de una motocicleta o motoneta. Los amertiguadores
tambiér soportan las cargas del wehiculo.

U amportiguador  tipico comprends un  cilindro
hidravlice dispuesto operativamente <con respecte a  un
muelle de compresién helicoidal precomprimidc en un valer
predeterminade de carga vy dispuestc seobre el cilindro
hideaalico., EL muelle puede disponerse sobre el <ilindre
hidraulico entre el asiento Iinfericer del nuslle v el
asiente supericr del muaelle del amertiguador. Alguras veces
el cilindre hidriulica se refiere asi  mismoc come
famortiguaccr®  puestoc qQue es el clilindro v el fluide

contenidos dentrg del aglsmo lo gue absorbe la ensogls gue

e
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surge de la wvibracidn del wehiculo.

El muells se comprime a un valor predeterminado
de carga que tiene con resperc @ los pardmetros tales como
el pess vy la carga del wvehiculo que actiar schre el
vehicilo asi comd laz capacidad deseats de abscroidn de
chogues  del amertiguador. Durante el movimiente del
vehicule, el mueile se somets a compresion y  extension
frecuentes debido & las vibracicones inducidas por el
terrens. Esto orea esfuerzos cortantes en &l muelle,
conduce a fatiga del mwueRlle v pusde causar falla prematura
del muelle reduciends asi la wida del amortiguadsry. La
falla del muelle durante el movimiente del wvehicule puede
conducly también a4 seriocs accidentes.

La capacidad de los amortiguadores para akegrher
< amoriiguar vwibraciopes v carga inducidas por el terreno v
scportar la cargad del wvebiculo depende de wvarios factores
gque ircluyen <) didmetro del nuelle, 1a longitud del muelle
¥ las caracterlisticas del muelle., Estc tambieén =5 necesatio
para comodidad del motceciclista. La redoccidén en iongitud
de un puelle coonduce B oung reducoidn 2n el thmero ds
vueltds para un didmslrs de alambre de muelle dade v el
diametro promedio de la espira v la carrera dada del nuelle
¥V, POrL o tanlo, una suspension mas rigida v comcdidad
reducida para el motociclista. La  lengitud  tolal  del

amartiguader depende de la lonsitud  precomprimida del

W
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Gszlle, Un ajuste de xeonocr longitud del muelle, posde

in
i
=

vosinle al aijustar la posicidén del asients infarior del
muelle, Sin embargo, en el cass usua! donde el amertiguador
Se sitia cerca del cuerpo de la motocicleta, generalmente
52 Tequiere que eg] guardacadena en un lado y el reductor o
gilenciador en el otro lado del wehiculo tengan depresiones
para proporcionzr suficiente huelge para una localizacidn
adecuada  del asiento infericr del meelle  de  los
amertiguadores. La fabricacidn de tales depresicnes crea
costos  adicicnales de fabricacidn ya gue se reguiers
fabricacitn adicional., Ademasz, ls limitacidn consecuente en
la arientacicén del silenciador, al ruidao irritante
increrentado debide al desgaste de cadena de la motocicleta
contra la depregidn en el guardacadena v la estética
reducida del wehiculo, son  problematicos  con tales
SigPosl clonNes,

Una alternativa & tales disposiciones eg el
montzte de urn amertiguador lajes d=l cuerpo del wvehiculeo.
Tal disposicidn requiere un refusres adicional el cual se
sgrega al costo de un wvehisuleo,

For Lo tanto, es uan obkjete de la invencidn
procporcionan orn gnortiguader  gue terga  coniiabilidad vy
dturalfidén mejoradas,

Ptro ohijeto de la invencidn es proporcionar un

amortiguador due corprende muslles  precomprimidos de

39
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Taoraltnd recuoida,

Ctro obieto de La invenclidn &8 proporoionar un
akorf iguador  gue permita uns comodidad  iacrementada de
recorrido;  en una forma Sptima con una  disposicidn que
Puete nontarse Convenlientamente =n la motocicleta sin costo

gque irdiozca operaciones adicicnales de [abricacian.

SUMARIO DE LA INVENCION

En wvista de estos objetos, la pPresente invencidn
proporciond un amortiguadsor qgue comprende una combinacidn
de muelleg gue tiene primer y segunde elementeos de muelle
Jquc tienen capacidad de zlmagenar eneryla a partir de las
vibracicnes del wehiculo, e] primer v Scgundo elementos de
ruelle = dizponen operativaments para Compartlir la carga
Jebide & ias wibraciones inducidas por el terreno. De esta
Tancra, los esfuerzos cortantes resuliantes gue resultan de
la compreslon ¥ la extensidn de los elementos de moelle
Jurante el movimiento del vehiculo esLian dentro v puedesn
2star kien por dekajo de loz limites permitidos, La
Adizposicién cperativa de los muelles puede involucrar la
conexidr coniunta de los muellas.,

Cada elemento de muelile, puede =ar mas de dos,
cueds  tener una propoccisn e flexicon diferente, A
proporcicn de flexidn de muelles dentro de la comblnacidn

gae se seleccicha para lograr el gradoe deseado de comodidad

2
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pava el motociclista. Los elerenlos de muclle pueden Sor
muelles de proporcién dokle o variada. Las propeorciones de
muelle pucden seleccionarse wpara gque la tenacidad de la
conbinecidn de muelles sea la misma gue para un nuelle
sencillo, incluso con una lengitud més de muelle mas corta
fque wara una disposicidrn do msells sencillo comparable.
Edemas, la longitud reducida del muelle parmite un mayor
huelogs 42 an guardacadena de una motociclesta y permite que
ze reduzca 9 evite la fabricacidén de depresiones, y el
dosgaste y ruideo consiguientes.

Tal amortiguador pusde comprender un cuerpo de
cilindro hidrauniice o regulador, con la combinacidn de
muelles tomande l& forma de un par de muelles hellcoldales
precomprimidos a un wvaior predeterminade de carga, Los
muel los sueden incluir un rnuelle internc dispuesto sobre el
cilindro hidrdulico y un muelle cexternc dispuesto sochre el
muo’ e interno. Cada extremo do cada muelle se sitda en un
aziantc de muelle. La oreconpresidn co ampos muelles puede
ser ajuatada al ajustar la posicién de un asiento de
muelie, de preferencia el asiente infericr del nuelle para
la [lexidn,

Un extvems del muclle externc, por elemple, el
extrens :nferior, se pusde situar en  un  localizader
extarior, - =1 e. case preferido - ésle #3 situa en el

asients interior Adel muelle. Slmilermente, un eitremo dei
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mugllc  internc - gtra wvez convenientergnte el extremc
inferisr - se s5itls centra un localizador interno =ilcado
=i el asiente inloviory Jdel muslle.

Fl amortiguadcr puede comprender un aspaciador
preporcionado entre les muelles para prevenir la friccisan vy
desgaste a través del movimiento relative de laos muelles.
Fste espaciador se puede situar en unc de los asientos del
mielle, peor ejerplo, el asientc superior del nuelle, E1
amortiguader se puede aplicar a cualguier wehicule pero
Farticularmente &5 bien adeguado para wvehicules de dos
ruedas tales como motcoclcletas y molonetasz o vehlcuolos de
Tros ruedas. 21 amortiguador 52 pueds ingiuir
canvenlicntemente dentro da unea suspensisar  de  rypeda
postericr de wvehiculo.

Las caracteristicas de los muelies gue forman ia
combinaciaon Jde ruelles= del amortiguador 5 rueden
seleccicnar con el objots de  reducir el costg  de
fabricacion del wehicule. Yz que la longitud del rmuelle
ensamblade es menor para la comodidad proporcicnada  al
motociclista ¥ el esfuerezo cortante raximo sceptable,  se
puede hacer dispenible més aspacic para la gula de un
silenciadey de Tohoclooeta. LoE nuelgcs enire =l
grardacadena y el amcrliguadsr tamzién pueden permitir cue
las operaciones de fabricacién se simplifiquen, puesto que

va nac  os necesarico fakricar otyos  componentes de la

PN
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moetociclela parda acomodar ol amortiguacor, por clemunlo, a
traves de la fabricazcidr doe depresionzs =n el guardacadena,

etc.

BREVE DESCRIPCION DE LAS FIGURAS

El amcrtiguador de 13 invencidns se pueds enfender
mas completamente a partir de la siguiente descripcién de
las modalidades preferidas= de la misma, descritas con
referencia a los dibujos enexcs en los cuales:

la Figurz 1 es ung wista er gorte transversal
laterzl de ur amortiguadcr de acuerdo con una modalidad de
ia prescnte invencian;

lz Figurs 2 &5 una wvista en corte transversal
lateral de un amortiguadcr de acuerde zon una segunda
medalidad de la presente invencién;

las Figuras 2a a 3d proporcioran la deflexisn de
las ruedas para las caracterlisticas de carga de cuatro
tipos (z1} a {24} de iz susponsién de rueda posterior,

27 wLras palabras:

(zl] arortiguader can un muelle sencillo
convensional gue Liene tenaclidad de 1.%1 kg/mm;

{22} amertiguador  gue lncorpora la presenta
invancidr con su combinacidén de muelles configurada para la
conodidac del motocicliista y capacidad de carga iguales que

(Ll

¥
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(4

{z2) amortiguador
conveartignal con una
ajaste 2lamaco “comodidad”);

{zd] amortiguador
inpvencitn ooty 30 comkinaciim
camoedidad del motocicligta y

(z3).

Las Figquras 41z v 4b

tenacidad inferior de 1.48 kg/mm

-

ey 1nh Tuelle sencillo

{un
ircorpora la

Jue nresente

de puelles configarada para la

capacidad de carga iguales que

indigan curvas de proporcidn

de flexidn para el muelle sencillo del amortiguador (zl) ¥

el maelle sencille del amocrtiguador

tas Figuras 53 a bha
de filexXidn para Ios elemenlos
v la combinacidén e muellss

invencidn y para la cual sze

rusdas para la caracteristica

laz Piguras &a a &«

de flexidn para los elsmantos
v la conbinacidn ds muslliles
invengidén y para la cusl sc
riuadas para la caractoristicoa

la Figurz 7V e3 una
incorpsra un amgrbiguador oc
_a presents invencion.

La Figurs 9 &% una

(=3 ;

indican curvas de proporcion
de mualle exdterior e interior
del amortiguader i{zZ) da la
muestra la deflexidn de las
de carga en la Figura 3p;
indican ourIvas de proporoclidn
de muelle exterior e intericr
de la

del amortiguader (zd}

roastra la deflexidn de las

de carga mn la Figura 3d; v

vwrsla de una motocicleta gue

Aceerdn oo una modalidad de

winta O una RoStoTlicoeta TOn

L amortiguader de muells sencillo cenvencicnal,

£

b
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DESCRIPCIGN DETALLADA DE LA TNVENCION

won referencia ahora a jes TFiguras 1 0y Y, se
masstrs la localizacidén v e} disefo de un amortiguader 1
utilizads como parte de la suspensién de 1a rueda posterior
ae una motocliceleta 100, 21 amortiguader L para la rueda 102
posterior omprende un cusrpo 2 regulador gue comprende un
cilindcro 9 hidrauiico que abzorbe las vibragciones
Frovocadas al conducir ra motoccicleta 100 a lo largo de un
terrera desigual. El cilindre 4 hidrdaulico incluye un
pistdn € y la biela % del pistén gus e mpeve a través del
cilindre 4 de acusrde oon el movimiento de la motocicleta
00 a le largo del terrerno. La hicia § del pistén es
blogueada en su pesicién zov 1z tuerca 14 de fijacidn, EL
fluido hidraulico es un aceite de densidad y viscosidad
deseada para la aplicacién de suspensidn vy la porcidn 4da de
trabajo del eilindro 4 ¢33 sellada por la arandela 10 de
sello de aceite. La cubkierta 13 para polvo tambien sella el
cilindre 4 contra el ingresc de polve o de suciedad, EL
amertiguadsr tambien inciuve una coemdinacian de muelles gue
compronds un par de muelles 17 0y 18, Los muelles 17 y 18
mon muelles de compresidn kelicoidales preternzados en un
valor predeterminado de carga gue tiens con respdtc a los
parametros tzles como el pess del wveblczls v la carzca en =l

vehicule v la capacidad dessada de ahsorcidn de chogoe del

40
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gl odusdae 1,

Loz glemenios de muells zon muslles., Bl mygelle 17
g5 U rmuelle Anlericr dispucstce schre el cilindro A
hicrauelizo. EI ruelle 18 es un meells exterior dispussto
gobre un cilindre 4 hidraulice y el muelle 17 interior. Los
muestes 17 y 18 se disponen opsrativamente con relacicn
entre i y se unen, darante su use, para compartir la carga
que acluia sobkre lzg moteociclets 1400 durdacte 30 recorrido a
lo largo del terrenc,

El mueile 18 extericr =Seg sitta contra un
Iozalizador 1% exterier =ituadso en un asientc 5 inferior
del mielle. El muelle 17 interigr sSe sitla contra el
lagaiizadar 20 ipternoe también situade 2n 2] asientoc &
infericr del muelle, E1 amertiguador 1 se menta en L
cuerpe del wehiculo (no mestrade) por medics dé sujecidn
5

gsequrades a2 través de Loz ciasies 1h vy 16 suparior e

inferviar,

21 ©ilindro 4 hidrauilco =e propcrclcha cor un
asiente & infericr ajustable del muelle que acomoda 1os
cxtremcs Infericres 17a y 18a de los muelles 17 v 18, ElL
agiente §oinferior del muelle se propopcicons Con o un nGmero
de perfiles 6 de leva situsdes a acifersntes alturas Jgue
permilen diferentes ajustes para e! asiento 5 inferior del

Tuelle. bLe esta manera, la pracoswpresidn se puades slustar

para  lesrar wn nivel  descado de comcdidazd para el
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rorociclista. @l cilindvo 40 hidrvaulice taambien BE:
Fropofcisng con un par  de  oroyvecclorss,  del  cual uns
proyacoion 7 ose russtra en LA Figora 1.

El zjuste de la altura del aziento & inferior dai
muellse, muelle -precompresion v comedidad  de=zeada  del
motociclista, s2 logra &l rotar o girar el asiento &
inferior del mu=lle en el cilindro 4 hidraulice gque forma
parte del mpedic de ajusts para la tenacidad de flexidon de
los muelles 17 ¥ 18. EL asiento & inferier del muells ze
dezliza hacia arripa ¢ hacia abajoe en el cilindro 4
hidravlico contra las proyecciones 7 v =& scopla coloun
perfil 6 de leva para levantar o patar la altura del
azients O inferior del muelle en &l 2ilindro 4 hidraulico
coando S22 requiera.

Les extremos supeviores de log rmuelles 17 y 138 se
asientan en =1 asientsc 11 supericr de=l muelle que se
adaptan en la kisla 9 del pistén. Un tope 12 Jde chodgue de
compresiim adaptsdc en la bilela 9 del wistdén, absorbe el
chocue de cpalguier movimients accidentado Jdel nistén 8.

"

El ameriiguador 201 gde L2 FPigurz & difiers del

]

ancritiguader 1 do la Figura 1 on gue 0 eSbpalfizdotr 21 se
provorciona entre los muelles 17 y 18. el espaciador 21 ze
sltda  en el =iente  A12  supericr del  meells =1

amorliguader 291. Tl =spaciador 21 mpreviene =l contactid ¥

21 desgoste por la acgidn de Fricoidr de los muelles 17
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15 entre =i, Por lo tanto, &1 espaciador 21 se  forma
idealmentie a mavtir de un polimers de Raja friccidn tal
como nylop o poliovepilens. Un espacliador tambien se ouaede
propencionar entre &l cilindre & hWidrauwlico v el muelle 17
intericr para preven’vr el contacte ¥y el desgaste por la
accicén ds fricocidn del muells contra el cilindra
hidraulice.

ourante  la condiclén de funcionamiento dJde oun
vehiculo adaptade con el smortiguador 1 & 201 des  la
invencion, ambos wmoelles 17y 18 internos ¥y externos
Sopertan la carga de! wvehiculs v se someten a conpresidn v
extensidr frecuertes debido & las vibraciones inducidas por
&l terrens. LA carga debide a las vibraciones inducidas poz
&l tervonc y los esfusrzoy cgortantes resultanses gus
resultan de la compresion v extensidn de las muellias 17 v
12 durante &1 movimiento @@ la motoclicieta 100 se comparten
por —gF muslles. Por Zo tanta, la fatigs d=1 muelle vy las
pesibilidades de falla prematura del muelles =e reducen.
Incliso si ouno ag losg muelles 17 v 18 falla durante <1
moviTisnts o=l wvehjicolo, =1 amortiguader 21 o 201 posds
funcilonar aun con cn muelle, por 1o mencs durante cigrtg
Lienpo. vl oriesygc 4 ous ambos: miellsx 17T 0y LB Fallen
simultdnearente 5 de omioy bajeo a inslignificants, va que ios
mueiies 17y 18 se seleccicnan para condicicnes  de

funcicnamiente esperadas. Pgr 1o tanto, s meioran la

L{’§



guracicn y confiakilidad del amorligoador 1, 201.

El gradeo des participacidén de  los  esfucrzos
cortantes ¥y de lzg carga del wehicelod se puede  lograr
mediante la selezglén adocuacda de parametros  come 1as
caracteristicas del didmetro v la lorgitud v la flexién de
los muslles. Al mi=mo tiemps, la leongitud efectiva de los
muelles precomprimidos puede ser reducida sin reducir las
caracteristicas del amcrtiguader 1, 201 v comedidad del
morocliclista,

Con referencia ahora a las Figuras 3 a &, las
caracteristicas ¥y ventajas del amortiguader 1, 201 de 1la
invenc.on se ouedepn demostrar comparativamente con los
amoertiguaderes de muellesz sengilles de la técnica anterior.
Laz Figuras Za a 2d proporciorar la dsilexidn de las roedas
para las caracteristicas de carga (“proporcicnes de las
rusdas"”) como se describe en lo antericr. Las proporoicnes
de 1a% ruedas se traslapan para o3 amortiguaderes de
rnuelles sencillos y dobles sstablecidos en el mismo wvalor

Az tenacidad,

=

Las Figuras 4z vy E musstrarn las curwvas  ds
proporcion de flexion para les meelles establecldes en Ia
tenacidad inicial de 1.91 kg/om (21) v 1.48 ka/omm {z23), el
ajuste de Ccomodidad”  wara  una  s0la cendicién  del

moetociclista en un wahicold do dos ruedsas,

i.as caragteristicas de disenc de of muelles 17 v

AA

ha



18, de aruerdo con la invencldn, establecidas en oS QGOS
velores de tenacidad 1.48xgsmm v 1.91 kg/mm, asl COmo para
un anortiguador de muelles sencillos se informan en la

Tmahia L sigulente:

5
[ Tabla 1
i Compinacidn de Comprinaciin de Muel_ & Muelle
Muelles (22} Mielles Senpcillo | Sencillo
fcomodidan) il {22 foomodlida
di (z3]
Exte-— Inta- Exte- Inte-
rior rior riot rior
a4 |Diametro 6.5 5 9.5 3 7.5 7.5
de
a_amnre
1¢ {mm )
B |Diamatro 35 ig.h 5E ie.5 48 18
promadio
de
: espiral
)
C |zepilrales 10.75 15.25 | 1% 15.5 20
ACT.IVOS
7 [Fspiraleas 12.25 16.25 5.5 28.5 17 21.5
—ctales
L E |Frocdarga B.5 12 14 7 10 L2
9 .
iﬁl-'-"l
Material D
acuerdn
con
I544549-
L  SR-3
20 laz Figaras 5a a 5S¢ respactivamente muestran las
curvas de proporcién de flexiar para el muelle 18 exterior
(Figura 5a) v el mueilc 17 intericr (Figura 5k}, con la
comsinacion de muelles (z2) Lerniendo la misma tenacidad que
para . ruelle sencille convenclonal (zl) descrito en lec
25 anterinr, gque es una tenacidad de 1.31 kg/mm. Los muelles
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17 % "% son muslles de dekle srowcroidan, Las proparoiones

-
v

de Flexid:n para 21 muelle 17 icterior son Mmayoves GuUe para
el muellia 18 axterior,

Las Figuras ta a oo respsctivamente muestran Jas
cutvas de propercisn de flexién para &l muclle 18 exterior
{Fiqura 6ay y el muelle 17 interior ({Figura &b), con la
combinacian de muelles (z4] terierndo igual tenacidad de
1.48 k3fmT gue para el muelle sencillsc ceavencional {(23) en
gl ajuste de “comodidad” como se describe en lo anterior.

El amortiguador cor la combinacion ds maelles,
formada wediante muelles 17 vy 18 internos vy exXterncs
entonces se compara en rendimients con el amortiguacgor de
muelles sencilles, cuando se estaklecis en los deos valores

de tenacidad de 1.48 kglom w 1.591 kg/mm, Los resaltados se

proporcionan en 1la Takla 2:
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J | WMasjle | oo smhinacien | HMaclla Combinacidn
Zennllio de Muglle= Sernnille Az Muslles

‘ (21 [ Py feomodidan | (comodl dad]

]otzl {24)

|
'Eﬂf‘ldad SRR _"/T.-'al 1.46
Fle
{qumm} +
omadldag 1005 100% 122% 122% _4

para el

Moirarcicllista

A 1217 mem 174.8 mm |25 mm

o YF.5 mm 180,85 mm 4.5
. 328 323 mm 328 T

100% 5% 138%

Tangi1an £5.12% B0, 9% £5..12%
Maxima
Carga Marimalz2et

265 265
TRl

5 oesx la _oagited del mueslls ensamblado.

5 2m 'a distancia antre el aslents &5 infericr del mu=lie ¥
2l piral Lh infericr.

(7 =5 la diztancia entre lss ojales superior e inferior del
amGrTiguador ¢ La  tenacidad de flexidén ez la  primera
sroporclian de flexisn gue representa un papel iMportante
en  la comodidad del motociclista mueile. Bl wvalor de
censiern mArima es una medlda de cenfilabillgdad, un mencr
porcentaje e tensidén mdxima gque  se  iguala con mejor
fiahilidad.

Las ventajas de la combinacidén de muelles (22)
sebre el muelle convencional (zl), para la misma comcdidad
de!l mobtocisiista v capacidad de carga en la tenacidad de
flexidr de 1.%Y kg/wrm, s puede observar a partir ae la
longilud dal muelle ensamblads reducida (R}, menos del 20%

1

(s decir, wha redoccién de 217 mmo oa 17408 wm). Ta

i
=1

distancia 8, =rtre el asiento 3 infericr del nuelle ¥
¢ial 15 infericr, se incrementa a 535% con el bensflcic =0

vérminos de evasian de fakricacidsn de depresiones en el

guardacadens para acoodar ol asiento de muells. En otras
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pasanras, el guardacadzna se  pucde  fapricar  oon Unas

configuracidn independiente de los paramerrcs de Adisefce de
A5 amsrtiguador 1, 23] pontade cerca del componente con
cog2to de fabkricacion reducide consecuente, Esto 3 evidente
& partir de la Figura 7, gue representa una motociclets
adaptada con un amortiguador postericr gque incorpora la
tnvencidgn. La Figura £ ropresenta ura motocicleta adaptads
con o un amortiguador  convencional de rumelles zencillaos,
donde una depresidn 50, como se marca, s& ha proporcionado

1

en el guardacadena. Tal depresicn e3ta ausente en el
quarcazadena en lz moctocicleta de la invencién.

También existe espacice incrementado disponible
para la gQula del =sijiencilador en comparacidn con los
amortiguadores de la técrnica anterior gue permiten gque el
digefio de motocicleta acomode el =zilenciador en el sspacie
increrentado disponible utilizands el amortiguador 1, 201
de combinacidn de muelles de la presente invencilén. El peso
del material para muelles Ltambién se reduce por 5% v la
tensidn maximz por 4.3%, permitlendo una ventaia adicional
en teérminos de costoe v usoe reducidos de materiales para
muelles.

51 ¢l muelle (23) sencillo se compara inclusao con
1y conpinacién de muelles (z4) cn o] ajuste de comodidad de
1.45%  kg/mm, air =2 redoce  la laongitod  del  muelle

SEnSamilaqan, MayoT (R ET=s 'l dal armortiguadox mara el



grardaczdena ¥y tension mwArima reducida dsz otal manera gue
lzs  wontaias  giguen  sierds  evidentes. Los  beneflcios
significatives tarkién se &crecichtan para la comparacidn

sntre la combinacion de muelles: y el conjunto de muelles

N

serncillos en el aluste de tenacidad para la comeodidad de
1.48 kag/mm.

Ademas, =i el muelle zencille se canfigurara para
distribuir més comodidad para el moteciclista (23), =&
incrementaria la proporcidn  de  flexidén por  38%. ILa
10 combinasion  de  wuelles para  la  misma comodidad  del
motocliclista t7d) darla lugar sSclamente al peso

Eoar lo  tanto, 1a

=1t

increméentade  del  puelle por 19

combinacidén de mueiles ez mas eficlente en térnincs de

Tenor uso de materiales. De ests Modo, e85 posible un

15 amortiguador 1, 201 gue proporciocne una comcdidad para el

motcciclista significativaments maycr, a un mMencr gosto de
{abricecidn gue para un amscrtiquador de muelles sencillos.

Las dimensicnes, rproplisdades del wmaterial, v

caracteristicas de rendimlzscta de las dos copfliguracionss

200 de la invencidr (es declir, g2 ¥ 74} son ejembles. Las

zjustes de la GCohacidad de flexidsn (.90 kgdmm oy 1,48

kglmm]  son dos ejemplos para una golociclsta conocida. s

pousible lograr resyltades similares para diferentes ajustes

de Lepnacidad anecuados para diferentes vehlculos

|

moTorizados,

%

/9
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NOVEDAD DE LA INVENCION

Hablondo  descrito  Jla  préseste invenclon e

rl

congidera come novedad v opor o ANtc 58 eclamsa oo

tropiedad Lo descrite en las sliguientes reivindicacionss,

RELVINDICACIONES

1. Un amortiguador (1) caracterizadc porgue

coomprends upa cembinacisdn de mguslles (07, 18y que tiers

primerc v Segundcé elementss de muoells (17, 18) gque tienen
capaclidsad de almacenar energia a parbir de las wvibracicnes
del wvehilcule, = primsr vy segundd 2lementon de maelle {17,
181 se dizpirnen operativamente wara comcartir Za carzga

debaas @ las wvibraciones inducidas por @) terreno durante

el movirtiento Jdel wvehioulo (2305 .

1=

2. El amcrtiguador (1) d= conformidad cocn la
reivindicacidn 1, caraclterizado porgue los  esfuerzos
cortantes gque resultan de ls compresidén v oextension de los
slemertos de muelle durants <1 moevamiento del wehiculo
(10D} esLan dentro Ge Jimites permitidos.

3. El amartigquadcor (1) de conformida con la
relvindicacidén 1 & 2, varactarizadeo porgue 1o glementos as
muel le (17, 181 s2 unen funtos.,

d. £l amortiguador (1} de coniormicac con  la

rejvindizacicon 3, carvecterlzade porgus la Combinacidén de

mue i&s Corprands Un mipane de des elomentos de muelle (17,

S
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5. El  amortiguacor (ly de conformidad con la
reivingicacion 4, caracterizacde paorgue los elementes de
muslle {17, 18) tiemen diferentes proporciones de flexibon,

. El amorliiguador ({1} de conformidad con 13
reivincdicacion 4, caracterizade pordue lcos elementos de
muella {17, 18) tisgnen varias proporciones de flexion,

7. EY amortiguacder (1) de conformidad con ia
reivindicacidn &, raracterizade porque les elementos de
muells (17, 18) tiensn proporciones de dohle flexian.

g. El amortiguader £ de conformidad ron
cualduiera e las rejvindicaciones precedentes,
caracterizade porgue los elementos de muelle {17, 18) sze
disponen sobre un cilindre hidraulice {4) dgue forma otro
componente del amcrtiguader (1),

9, El amcriiguacor {201y de conformidad con
cualauiera de las reivindicacicnes recedentes,
caractavricado porgue los elemsptos de muelle (17, 18) son
espaciados por un espaciador (21) para evitar &l contacto
por fricoisn de los elementoz ce muelle (17, 18).

1%, ELI amoriiguador {1, Z01y de confarmidad con
cualguiera de las rilvindicaciones precadenteas,
caracterizado  perque  la tenacidad  de  flexidn  de  la
conpingcicén de muelles (17, 18 se seleceicna para ser

igual gue pares un amortiguadsr de nusllss sepcillos,
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11. FEl amortiguadcr ¢, 2000 de conformidasd cor
cualguiera de las reivindicaciones pracedentes, on usg,
caraoterizade porgue ticne un huelgo de guardacadena de un
cicla de srotar,

12. El amortiguador (1, 201) garacterizadeo porque
comprende medics de ajuste nara ajustar la precompresidn de
los elementos de muelle (17, 18).

13. Un amortiguacor i1} de vehiculc de
conformidad con  cualguiera de las reiviadicaciones
precedentes, caracterizade poroque comprende:

un cuerso reguladoer (21 gue tiene un clilindro
hidrjutlico (41 vy

un par de muetles de compresién helicoidales (17,
18} precomprimideos en un valor prodeterminade de carsa, un
muelie (17} que es un muelle interno dispuestc szobre el
cilipdro hidriulice (4) vy B! gtrao muelle (18] gque es un
muelle extericr dispusstoe sSakre el muelle Lnternc, los
muelles interncs y externos para Cconpartir la carga debide
a las wibraciones inducidas por el terreno durante el
funcigramicnto del wvashiculs.

14, Un wehicoic gue incluye un ameriiguador ¢7,
2010 de conformidad con cualguiera de las reivindicacliones
Drecedontes.

15. El vehicoles e conformidad oo la

velvyindicacidén 14, caracterizadeo noerque e] amertiguador (1,
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20%) icrme parte de una suspersion de la rueds oczlerlor de
vra polaocicleta (1003,

1&. El vehiculo A, conformidad Con Ta
reivindicacién 1%, caracsterizado porgue el amortiguador (I,
201 tiene un huelge do un guardacadena as la motocicleta
fLO0y .

17. El venicula s csonformidad con la
reivindicacion 16, caractarizade pordue un  eziento  de
muelle para lo= muellas {17, 1&; s5e forma

ingependientemente del guardacadena de la motocicleta

18. El1 método para dlsefiar una motocicleta (100}
que tiene un  amortiguador (1, 201} de conformidas con
cualguiera de las reivindicaciones 1 a 13, caracterizado
vorgue el eswacic para guiar un siien:jadO{fse proporciona
&l Exlaedsionar el arcrtigoador (L1, £01) sobre 1urn
amcrtiguadar cop muelle sencililo,

19, Un método para faprisary un compocnente  Ge

motocicleta, caracterizade porgue =1 componente se fabrica,

zen ura configuracién indecendiznts de los parametros da
digafio de un amortiguadsr (2, 201) montado cerca dsouan
conponente.,

20, El et ode ce conformidad con 1z
reivirdicacian 1%, carectorizads oorgue el componente &5 un

quardazcadena de urna motcocicieta (109) vy el parametro de



2N

1

15

RESUMEN DE L& INVENCION

Un  amcrtiguader (1, 291 gue comprends  una
corkbinogcion (17, 18) de muelles que lLiere primer v segundo
glementos  [17, 18}y de muelle Que Lienen capacidad de
almacensar energia a partir dé Jas vibracicres del wehiculo,
al primer v segundo elemcpntos (L7, 18 de mu=lle se
gdizponen operativamente para comparbir Ja carga debidce a
las vibkracicnes inducidas por el terreno v los esfuerzos
portantes resultantes de la compresidn vy la extensidn de
105 elementos de muelle durante el movimiento del wehicule
(100} estan dentrc de los limites permitidos. Los elementcs
(17, 15) de muellie puaden disponerse 2obre un cilindro (4)
hidraalicao gae forma up elanento adicional del
amertisuador, Tal amortiguader (1, 201) tiene ventajas de
costo,  comedidad, vy fiakilidad  cuanpde se  aplican  a

wehiculios tales como motocicletas.
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e e Tiendate Square ATIONAL SEARGHING AUTHORITY
77 51 Georges Terrace INTEEN AL ,

PERTH W.A. 6000
(PCT Rule 4385.1)

Date of mailing 10 MAY 7007
{day/monthivear)
Applicant's or sgent’s fle reference FOR FURTHER ACTION
KM-026 See paragraph 2 below
International application No. Intermnztionel filing date (davmanthiear) Friority dates (@awmonthiear)
PCT/IN2D06/00H2H 9 Ivme 2006 10 June 2005

[nternatiors] Petent Classification (IPC) or both national classification and IPC

. ' INT. CL.

BotG 11714 (2006.01) BSOG 15/07 (2006.01) FI6F 9/06 (2006.01}
B60G 11/56 (2006.01) F16F 700 (2006.01)

Applicant
q BATAT AUTO LIMITED et al

1. This opinion contains indications relating 10 the foliowing items:

Eox No. Basig pf the opinion

Box Mo, 11 Priotity

Box No. 111 Mon-gstablishment of opinion with regard 10 novelty, inventive step and indusoial applicability
Box Mo, [V Lack of unity of itrvenion -

Box No. v Etasoped statement under Rule 43bir. 1{8)(i) with regard to novelty, inventive step or mdistriel applicability;
citations and explanations supporting such stalement

Box Mo. ¥] Certain documesnts cited
Box No. YII Certain defects in the intemationsl application

30 [ O

Box No. VIl Certain observations on the international application

2. FURTHER ACTION
If & demnand for international prelininary examination is made, this opinion will be considered to be a written opinion of the Enlernational
Ereliminary Examining Authority {"IPEA") excapt thal this does not appiy where the applicam chooses an Autharity other than this ont ko
be the IPEA snd the chossn IPEA has notified the Intermational Bureaw under Ruls 66,1 40(0) that written opinions of this International

Searching Authority will not be 50 considercd. _

If this opinion is, es provided ebave, cansidered to be & written opinion of the [PEA, the applicant 35 ittviied %o submit to the IPEA 2
written Toply together, where appropuiate, with amondzents, befbre tic expiration of 3 merths fom the date of malling of Form
BCT/ASASI20 or before the expiration of 12 months from the priority date, whichever supires lmer,

Fot firther options, $0¢ Fom PCT/ASA/ZI,

3. For further detrils, soe voles o Form PCTASASI2E,

®

Name and mailing address of ihe J54 Dt af comipletion of this epinion Anthorized Oficer
AUSTRALIAN PATENT OFFICE B, NGUYEN

PO BOX 200, WODREN ACT 2606, AUSTRALIA AUSTRALIAN PATENT OFFICE
E-mail addrezs: por@ipauseralie gov.au 12 lite Cartifi .

Telephone Mo {02) 6283 2306

Form PCT/ISA/237 {Cover sheet) (Apeil 2007)

GO



L 'WRITTEN OPINION OF THE international application No.
INTERNATIONAL SEARCHING AUTRORITY
PCT/IN2006/00020)
' a5 Na.1 Basis of this opinion
1. With regand to the Iangeage, this opinion has been established on the basis of:
The intemational application in the language in which it was filed
. , Which is the fanguage of &

A tranzslation of the international application into,
translation furnished for the purposes of international search (under Rules 12 3(a) and 23.1(k)).

opimion has been established taking into account the rectification of an ebvious mistake authorized by or noiified

2, This
L_—1 to this Authority under Ruie 91 (Rule 43 bis.1{a})
With regard 6y any nuclestide andior sming achd sequeace disclosed io the inttrnations) application, this opinion has been

3.
eatablished on the basts of:

a. type of material

D a #auence listing
I:| taie(s) related to the sequence Tisting

b, format of material

. D an paper

D In electronic farm

¢ time of filing/fernishing _

. : [[] vontained in the international application as filed.

D filed 1ogether with the international application in electronic form.

I:[ furnished subsequently to this Authority for the purposes of search.

4, D in addition, in the case that more than on® version or copy of r sequence listing andfor table(s) relating thereto has been
filed or furnished, the required statements that the information in the subsequent or additional copies is identical to that

in the application as F)=d or does not go bevond the application as filed, 55 appropriate, were furnished.

5. Additional comments:

Form PCTASARAT {Box Wo. Iy (Aprll 2007)



. ‘The different invenfions are:

‘WRITTEN OFINIOR OF THE ' International appication No.
INTERNATIONAL SEARCHING AUTHORITY

PCT/IN2006/000201

wox Mo, IV Lack of unlty of invention

1. In response to the invitation {Form PCT/ISA/206) to pay additional fees the applicant has, within the applicable time
limit:

[ ] paid additional fees
D paid additionel fees under protest and, where spplicable, the protest fee
D paid additional feas undsr protest but the applicable protest fee was not paid

not paid additional fees

2. [] 'his Authority found that the requirement of unity of invention is not complied with and chose not to invits the
applicant to pay additional fees.

3. This Authority considers that the requirement of umity of invention in accordance with Rule 13.1, 132 and 13.3 3
[} complisd with

not compiied with for the following reasons:

1, Claims ! to 17 are directed to a shock absorber, or 2 vehicle with a shock absorber, comprising a spring
combination having first and second spring elements which are operatively disposed te share ioad due 1o road
induced vibrations during the motion of the vehicle. It is considered that a shock absorber with thase features
compriges a first inventive concept and a first set of distinguishing features. Claim 18 is directed to a method of
dezigning a metorcycle wherein the selection of the shock absorber as defined in claims 1 to 13 over a shock
absorber with a single spring provides space for routing a silencer. Whils claim 18 is directad to 2 second
inventive concept of routing a silencer in designing a motoreycle, the design method inherently follows from
the shock absorber of claims 1 to 13. Consequantty, ciaim 18 is inherently covered by the search of claims 1 10
17.

2. Claims 19 and 20 are directed to a third inventive condept being a method of fabricating a motorcycle
component wherein the component is fabricated with a-configuration independent of the design parameters of a
shock absorber mounted proximate to the component. There is ne claimed Limdtation on the proximate
component which thos includes such a conventional component as the motorcycle rear wheel, Consequently,
claims 19 and 20 are so unsupported by the description that a meaningful search could not be carried out,
Claim 20 places no further meaningful limitation on claim 19, in that claim 20 specifies one particutar dzsign
parameter whereas claim 19 requires independence of all design paramsters, As well as being dirscted o &
different inventive concept, claims 19 and 20 also do not share any potentially distinguishing features with any
of claims 1 to 18

Each of the abovementioned groups of claims has a different distinguishing feature and they do not share any feature
witich could satisfy the requirement for being a special technical feature. Because there is no commeon special technical
featurs it follows that there is no technical relationship between the identified inventions. Therefore the claims do net
satisfy the requirernent of unity of invention a priorL

4, Consequently, this opinion has been established in respect of the following parts of the international application:

D all parts

the parts relating 10 tiaims Nos. 1 — 18, 21

Farm PCTASAZ37 (Box Mo, IV) {April 2007) [7 y



“WRITTEN QPINION OF THE : Imecnational epplication Ne.
INTERNATIONAL SEARCHING AUTHORITY '

PCT/IN2B06/00020]

sex Ne. 'V Rezspned statement under Rule 43545, 1{aNTy with regard to novelty, inveative step or industrial
applicability; citations and explanations sapporting such statement

1. Statemepd
Noveity (N) Claims 13 ~ YES
Claims 1—12, 14— 18,21 NO
Inventive step (IS} Claims 13 YES
Claims 1—12,14-18,21 RO
Industrial applicability JA)  Claims ¥ —I8,I1 YES
Claims ' NO

2. Citations and explanations:

The foliowing documents identified in the International Search Report have been considered for the purposes of

this report:

D1 US 4126302
D UL 6651591
D3 US 3856283
D4 US 2010623

NOVELTY (N} : Claims 1 —12, 4~ 18 21

Document D1 discloses all the features as defined in ¢laims 1 — 12, 14 — 18, 21. See the comparison of glaim |
apainst the citation:

T discloses a shock absorber comprising a spring combination having first and second spring elements (34,40)

having capacity to store energy from vehicle vibrations, the first and second spring elements being operatively
disposed to share load due to road induced vibrations during the motion of the vehicle.
Features as defined in claims 2 to 11 are also anticipated in D1,

D] alsc discloses features as claimed in ¢laims 14 to 18

Similarty document D2 discloses all the features as defined in claims 1 - 7,9 — 12, 14— 18, 2). With reference to
clatm 12, D2 disclases adjustment means such as stopping member (36) or nut and washer {28) for adjusting the

pre-compression of the spring elements (40,500
E STEP :Claimg 1 - 12, 14— 18,21
These claims are considered not to involve an inventive step for the reasons as steted above.

INDUSTRIAL APPLICABILITY (1A) : Claims 1 — 18, 21
These claims are considered to be industrially applicable.

Form PCT/ISA/237 (Bax Nu. V) (April 2007)




'WRITTEN OPINION OF THE ' ' International application Ne.
INTERNATIONAL SEARCHING AUTHORITY

PCT/N2006/0G0201

gox Mo, VIIE  Certain observations on the International appllcation

The following observations on the ¢larity of the claims, description, and drewings or on the question whether the claims are fully
supported by the description, ars mads:

1. Claim ! lacks clarity in its reference to “said first and second spring elsments being operatively dispesad to share
ioad” as it leaves doubt in reader’s mind with regard to the arrangement of the first and the second spring elements
whether they are side by side to each other or one spring is inside the another or they are connected end to end.

2. Claim 12 lacks clarity as it purports te be a dependent claim but &t its present form it is an mdependent claim.

Form PCT/ISA/237 (Box No, VI (Aprl 2047}
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b PCT
- RMARK TRADEMAREK MNOTIFICATION OF TRANSMITTAL OF
ET’TERNEYS FPATENT &#1‘ N OE e L INTERNATIONAL PRELIMINARY
Levei 21 Allendale Square ~ B55TH F e Pa o L
77 5t Georges Terrace . . (Chagtor [t af the ooperation fresty)
PERTH WA 6000 20 +. Lo i . (PCT Rule 7L1)
[E Date of mailing 75007 17
] Haie L P | fdayimonthivear}
Applicant's or agent's file reference
DM-026 IMPORTANT NOTIFICATION
International epplication No. [ntemational filing date {dawmenthiear) Priority date (dovmonthiear)
PCTAN2006/000201 9 June 2006 10 Juneg 20405
Applicant

BATA) AUTO LIMITED etal

The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the
intematianal preliminary raport an patentability and its annexes, if zny, establighed on the international epplication.

A copy of the report and its annexes, if any, {s being transmitted 10 the International Eureau for communication to all
the elected Offices.

Where required by any of the elected Offices, the Intemational Bureau will prepare an English translation of the report
¢but not of any annexes) and will transmit such transiations to those Offices.

REMINDER

The applicant must enter the national phase before each elected Office by performing certain acts (flling trapslations
and paying national fees) within 30 months from the priotity date {or later in some Offices) (Article 39(1)) (see also the
reminder sent by the International Bursan with Form PCT/AB/301).

‘Where a translation of the international application must be firnished to an ejected Office, that translation must contain
a translation of any annexes to the international preliminary report on patentability. It is the applicant's responsibility
te prepare and furnish such translation dircctly to sach elected Office concamned.

For further details on the applicable time [imits and requirements of the elected Offices, see Volume I of the PCT
Applicant's Guide.

The applicant's attention is drawn to Article 33(5), which provides that the criteria of novelty, inventive step gnd
industrial applicebility described in Article 33(2) to (4) mersly serve the purposes of international preliminary
examination and that "any Contracting State may apply additional or different eriteria for the purposes of deciding
whether, in that State, the claimed invention is patentable or not" (see slse Article 27(5)}). Such additienal criterie may
relate, for example, to exemptions from patentability, requiremments for enebling disclosure, clarity and support for the
claims.

Merne and mailing address of the IPEASAL Authorized officer
AUSTRALIAN PATENT QFFICE B, NGUYEN
PO BOX 200, WODEN ACT 2606, AUSTRALLA AUSTRALIAN PATENT OFFICE

E-mail addrese: pet@inpustralis gov.an
Facsimile Na, ($2) 6285 3929

(150 D001 Cuality Centified Service)
Telephone Mo. (92) 6283 2306

Form PCT/AFEA/M16 (Tanuary 2004)
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELYMINARY REPORT ON PATENTAERILITY
{Chaptar 11 of the Patemt Cooperation Treaty}

{PCT Astizle 35 and Rule 70)

Applicant's or agents file reference FOR FURTHER ACTION Sae Form PCT/IPEA/416
DM-026 '
International application Na. International filing date (dowmeonthieqar) Prinrity date (dawmontiyear)
PCT/ANZO06/000201 9 June 2006 10 June 2005
International Patent Classificetion (IPC) ot national classification and 1#C

Tnt, CL

Bo0F 11714 (2006.01) Ba0G 15/07 (2006013 F16F 968 (2006.01)

BaoG 1156 (2006.01} F16F 7700 (2006.01)
Applicant

BAJAT AUTO LIMITED et al

1. This report it the intermnational preliminary examination report, established by this International Preliminary Examining
Authority under Asticle 35 and ransmitted to the applicant according te Article 26.

2. This REPORT consists of atotal of 5 sheets, inciuding this cover sheet.
3. This report 1s also accompenied by ANNEXES, comprising:

. B. [:] {sent to the applicont and to the International Bureou} a total of  sheets, as follows:

[:I sheets of the description, claims and/or drawings which have been amended and are the besis for fhis report andfor
sheets containing rectifications authorized by this Authority {see Rule 70.16 and Section 607 of the
Administretive Instructions).

D gheets which supersede satliar sheets, but which this Authority considers contain an amendment that goes beyond
the dizclosure in the international application as filed, as indicated in item 4 of Box No. ] and the Supplemental
Box.

. D (sent to the International Bureau only) & total of {indicate type and number of electronic carrer(s)] , containing
a sequence listing andfor table related thereto, in slectronic form only, as indicated in the Supplemental Box Relating to
Sequence Listing (see Section 802 of the Administrative Instructions).

-

4. This report contains indications relating to the following items:

Box No. 1 Basis of the report

Box No. 1 Pricrity

Box No. LIl Non-establishment of cpinion with regard to novelty, inventive steq and industrial applicability
Box No. TV Lack of unity of invention

Box No. ¥V _ Reasoned staternent under Article 15(2) with regard to novelty, inventlve step ot industriaf applicability;
ciations and explanations supporting such stztament

Box Na. V1 Certain docwments ited
Box Ne. VI Ceartain defacts in the intemmational application
Box No. VIII  Certain observations on the intsrmationa] spplication

HO0 EEUUR

Date of submission of the demand Drate of completion of this report
10 April 2007 10 October 2007

Name and mailing address of the PEASAU Authorized Officer

AUSTRALIAN FATENT OFFICE B. RGUYEN

PO BOX 200, WODEN ACT 2606, AUSTRALLA AUSTRALIAN PATENT OFFICE
E-mzil address: pet@ipaustralia gov.au {150 90601 Quality Certified Servicz)
Facsimile Mo, (02) 6283 35729 Telephone No. (02) 6283 2106

Form PCTAPEAAQY (Cover sheet} (Apnil 2007)
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INTERNATIONAL PRELIMINARY REPORT ON PhTEiNTABILITY International application No.
' PCT/IN006/000201

E;nx No. I Basis of the report
© With repard 1o e Innguape, this repert is based on:

X

5.

The internationat application in the lapguage in which it Wwas filed

[] A teanslation of the imemational application into . which is the langgage of &

translation fumnished for the purposes of:
[] intemational scacch (under Rules 12.3(z) and 23.1 (b))
] publication of the intettational application (under Rule 12.4(2))

[] intenational preliminary examination (Ruies $5.2(a) and/or 55.3(a))

With regard to the elements of the internationel 2pplication, this report is based on (replacement sheets which have been
furnished to the receiving Office in Fesponse to an inviiation Wnder Article 14.are referred 1o in this report as "originally
Jiled" aond are No! annexad to this yeport):

the imernational application es ariginally filedfrnished

D the description: :
pages &5 originally filed/furnished

pages*  Teceived by this Authority on  with the lstter of
pages* received by this Authority on  with the lstter of

D the claitns:

pages as originally filedfurpished

pages*  Bs amended (together with any statement} under Article 19
pages* received by this Authotity oo with the letter of

pages*  received by this Authorityon  with the letter of

[ the drawings:
pages a5 originally filedfurnished
pages®  recelved by this Authority on  with the leter of
pages*  reccived by this Aothority on  with the letter of

]:] a sequence listing and/or any relaged table(s) - see Supplemental Box Relating to Sequence Listing.
D The amendments have resulted in the cancellation oft

[j the description, pages

[:J' the claims, Nos.

|::| the drawings, sheets/figa

[j the sequence listng (fpeedy):

[] ety tabigs) retated to the sequence fisting {specify):

70.2(e)).
D the description, pages
(] the claims, Nos.
[7] the drawings, sheets/figs
D the sequence (isting (specify}.
I:f any tabdes) refated to thie saqoamos Noting (peciink

D This report has been estabiished taking into 2ccount the rectification of 2n ob¥lous mistake authorized by or notified ta

the Authority under Rule 21 (Rule 70.2{e]).

Ifitem 4 applies, some or afl gf these sheets may be marked “superseded.”

This report has been established as if (some of) the amendments annexed to this report and lised below had not been
thade, siice they have besr coustdared 1o go beyond Ihe disclosure as fiked, as indicated in: the Supplemental Box (Rule

J

Form PCTAPEAMGT (Box Mo, [} {April 2667}
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INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY tnternational application No_ ?fﬁ\
PCTINZ006/000201

Box No. IV Luck of upity of invention

In, response to the invitation 10 restrict or pay additional fees the spplicant has, within the applicable time Timit:
l : D restricied the claims

[7] peid additionai fees

D paid additional fees under protest and, whete applicabie, the protest fee

[] paid additional fees under protest but the applicable protest fee was not paid

neither restricted the claims nor paid additional fees

2 D This Authority found that the requirsment of unity of invention is not mmplried with and chase, according to Rul¢ 68.1,
ot i invite the applicant o resirict or pay additional fees,

3. Thig Authority considers that the requirement of unity of invention in aceardance with Ruoles 13.1, 13.2 and 13.3 Is:
. [] complied with.

not complied with for the following reasons: _ |

q 1. Claims 1 1o 17 are directed 1o a shock absorber, or & vehicle with a shock absorber, comprising &
spring combination having first and second spring elements which are operatively disposed 1o share
load duc to road induced vibrations during the motion of the vehicle. I is considered that a shock |

absorber with these features comprises a first inventive concept and 4 first set of distinguishing

features, Claim 18 is directed to a method of designing a motorcycle wherein the selection of the
shock absorber as defined in claims 1 to 13 over a shock absorber with a single spring provides space
for routing a silencer. While claim 18 is dirested to a sevond inventive concept of routing a silencer in
designing a motorcycle, the design methed inherently fallows fom the shock absorbar of ciaims I to

13, Consequently, ciaim 18 is inherently coverad by the search of claims 1o 17,

2. Claims 19 and 20 are directed to a third inventive concept bemg 3 methed of fabricating a
motarcycle component wherein the component is fabricated with & configuration independent of the
design parameters of a shock absorber moupted proximate to the component. There is no claimed
limitation on the proximate component which thus includes such a conventional component as the
. motoreycle rear wheel. Congaquently, claims 19 and 20 are 50 unsupported by the description that a
meamin gful search could not ke carried ott. Claim 20 places no further meaningfid limitation on

claim 19, in that ¢laim 2¢ specifies one particular design prrameter whereas Clabm 19 requires

independence of all design parameters. As well as being directed to a different inventive concept,

claizns 19 and 20 also do not share any potentially distinguishing faatures with any of claims 1 to 18,
Each of the abovementioned groups of claims has a different distmguishing feature and they do not share any
fegtare which could satisfy the reguirement for being a special technical feature. Because there is o commen
special technical feature it follows that there is no technical relationship between the identified inventions,
Therefore the claims do not satsfy the requirement of unity of invention 2 priori.

4, Conseguently, this report has bean established in respect of the following parts of the international application:

[(] alpars,

the partz ralating to claims Nos. 118, 21

Form FCTAPEAMACY (Box No. [V) [Apnil 2007)
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INTERNATIONAL PRELIMINARY REPORT ON PA'I"ENTABILI‘IT Int¢rnational application Mo,

PCT/N2006/030201
Box No. ¥ Reasoned statement under Article 35(2) with regard 1o povelty, Inventive step or industrisl applicabliity;
- citations and explanations supporiing such statement
1. Stabement
Novelty () Claims 13 YES
Clajms 112, 418,21 NO
Inventive step (IS} Claims 13 YES
Claims 1-12,14-18,21 NO
Industrial applicability (1A} Claims 1- 18,21 YES
Claims NO

2. Citations and explanations (Rule 70.7)

The following documents identified in the [nternational Search Report have been considered for the purposes of
this report:

Pl Us 4126302
Dz S c4a9199]
D3 US 3856285
D4 US 2010623

NOVELTY (N): Claims 1 —12 1418, 21

Document D discioses all the featurss as defined in claims 1—12, 14 - 18, 21, See the comparison of claim )
against the citation: .

D1 discloses a shock absorber comprising a spring combination having first and secand spring ¢lements (34,40}
having capacity to store energy from vehicle vibrations, the first and second spring elements being operatively
disposed 16 share load dus to road induced vibrations during the metion of the vehicle.

Features as defined in claims 2 to 1] are also anticipated in D1.

D1 also discloses features as claimed in claims 14 to 18

Similatly document D2 discloses all the features as defined in ciaims £ — 7, §— 12, 14— 18, 21. With tofarence to
claim 12, D2 discloses adjustment means such as stopping member (36} or nut and washer (28) for adjusting the
pre-compression of the spring elements (40,50}

INVENTIVE STEP(IS): Claims 1 -12, 14 18, 2] _

These clairs are considered not to involve an inventive step for the reasons as stated above,
USTRIAL APPL. I4); Claims 1 — 18 21

These claims are congidered to be industrially applicable.

Form FCT/IPEA/A09 {Box Mo, V) {April 2007)



INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY Tnkernationa) apptication No. ’)(b
PCT/IN2006/000261

Box No, YTII  Certsin obseryations on the interpational application

| The following observations on the clarity of the claims, description, and drawings or ot the questien whether the claims are fully
supported by the description, are made:

1. Cleim 1 lacks clarity in its reference to “said first 2nd second spring elements being operatively disposed to share
load™ as it leaves doubt in reader’s mind with regard to the arrangement of the first and the second spring elements
whether they are side by side to each other or one spring is inside the another or they are connected end to end

7. Claite 12 lacks clasity as it parpors 1 be & dependent claim ot 2t its present form it is an independent claim.

Form PCTAPEA/QY (Box No. Y1ID {April 2007)



PATENT COOPERATION TREATY

PCT
INTERNATIONAL SEARCH REFORT
{PCT Article 18 snd Ruiles 43 and 44)

Applicant's or agent's file referenoe FOR FURTHER : sme Form BCTASAMZO

KM-026 ACTION as well 2s, whers applicable, item 5 belaw.,
Iniermetional epplication Na. Intornational filing date (day/monthivear) (Earlicst) Priority Date fdap'monthiear)
PCT/ANZOD6/000201 9 Yune 2006 10 Fune 2005

Applicant

BAJAY AUTOC LIMITED et al

This intzmmetional search report has been prepared by phis International Searching Authonity and is ransmitted to the applicant according o
Aricle 18, A capy is being transmitted bo the Ineernational Bursad,

This intermetional scarch report consiste of a tolal of § shests,
[ ] #is sten acoormpanied by a copy of sach priar art document cited in thig report,

e

L Buats of the report
& With regard 1o (e lungoage, the intermationgl ssarch was carried gt on the basis oft
The intemationa] application in the lnguage in which it wes filed.

A manskation of fe intemationel applicaion me » Wit In the Yangueee of 5
translation fumished for the purpeses of internationsl search (Rules 12.3(#) and 23. 1(8)).

This interpationsl ssarch repart has been established taking into &ccount the rectification of an abviows misézhe authonzed by or
notified to this Autharity ueder Ruls 1 {Rule 43 Sfis(al).

With regayd to any poclentide #ndfor emino scid sequence disclosed in the intcrnational application, soe Box No. [

n

HOU ]

Coriain dsims wers found wesearchabie {Ges Box Ne. 17),
Tulty of imvention I# lacking (See Box No. M)
a4 With regand to the title,

the text is Appreved a8 submited by the appiicant,

D the text has been established by this Anthority 1o read as fxllows:

-3 With regard to the abrract,

the text is approved as submitted by the applicant,

the text has been established, accarding to Rule 38.2(b), by this Authority 2 it appears in Box No. IV, The applicant may, within
e morkh from the dvs of mealing of this ntroanieny) search repon, submit corgnnts to s Authority

B. With regard to the drawinge,
&  the figure of the drawings to be published with the abstract is Figurs Ne. 1
D s sugpesied by the applicant.
as selected by this Authority, bocauss the applicmthfsilt-d to suggest a figure.
D as s=lected by thie Authornity, becavse thiz figuers berter charamertzes the invention.

L. D none oF the figenss 15 o be puplished with the dpsratt.

Form PCT/ISASZ10 {irst sheet) (April 2007}
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" INTERNATIONAL SEARCH REPORT L . | International application No.
PCTMN2D06/00020

Box No. I Observations where cectain clalms were fonnd unsearchable {Cnntlnuntluu.nf tem 2 of first sheet}

This international search report has not been sstablished in respect of cettain claims under Article 17(2){g) for the following

1. Claiems Wos o
because they relate to subject mattér nok raquired to be searched by this Awthority, namely:

2, D Claims Mos.:

because they rélate to parts of the international application that do not comply with the prescribed requirements to such
anh edend that 00 meeningol memations) search tan he carrisd out, specifically:

¢ 3. [ cratms Nos.:

because they are dependent claims and are not drafted in acoordance with the second and third sentences of Rule &.4(2)

. Boxr No. [II  Observatlons where pnity of invention is ackdng (Contingation of item 3 of first sheet)

This Internaticonat Searching Aunthority found multiple inventicns in this intemational application, as foliows:
1. Claims 117, 18: A shock absorber comprising a spring combination having first and second spring elements
having capacity to stare energy from vehicle vibrations.
2. Claims 19, 200 A method of fabricating a motorcycle component

ns reasoned on the exira sheet
l 1. [:[ As all required additiona! ssarch fiees were timely paid by the applicant, this international search report covers all
ssarchable slayms,

5 D As all searchable claims could be szarched without effort justifying additional fees, this Authority did net invite
payment of additional fees.

3, D As only some of the required additional search fees were time]y paid by the applicant, this intemational search report
. covers only those claims for which Fees were paid, specifically claims Nos.:

4. Wo required additicnal search fees were timely peid by the applicant. Consequently, this international search report is
restricted to the invention first mentivned in the claims; it is covered by claims Nos.: 1~ 18, 21

Remark on Profest D The additions) search fees were accompégnied by the epplicant’s protest and, where applicable,
the payment of a protest fee.

The additional seerch fees were accompanied by the applicant’s protest but the applicable
protesl fes was not paid within the time limit specified in the inviation.

D Mo protest accompanied the payment of additiona] search fees.

Form PCTASA2 10 (continuation of fira Shest (20 (Aneil 2007 } 8



INTERNATIONAL SEARCH REFORT I[nternational epplication No.
PCT/MN2006/000201

A CLASSIFICATION OF SUBJECT MATTER
Int. Cl,

B6OG 11/14 (2006.01) BEOG 1547 (2006,013 FIGF 9/00 (2006.01)
B6OG 11/56 (2006.01)  FIGF 7/00 (2006.01)

According to International Patent Classification (IPC) of to both nationzl classification and IPC
B. FIELDE SEARCHED
Minimum documentation ssarched (classifcatind systern followed by classifleailon symbols)

Docomeniation serrentd biner then Wmimum documentafion 1o the extent (hat such docunients are included in the figlds searched

Electronic data base consulicd during the intemational search (name of date base and, where practicable, scarch weams veed}
CD'WPL IPC BoDG 15/-, ] 7=, B62ZK 254, F16F 7/-, 9- & kevworis: spring, coil, two, dusl, second, twin, cotnbination,
addition, auxiliary, plus, supplement, double, ¢ycle, bike or similar terms.

C. DOCUMENTS CONEIDERED TO HE RELEVANT

Category® | Citation of document, with indization, where appropriate, of the relevant passages Relevant to
claim MNa,
US 4126302 A (CURNUTT) 21 November 1978
3z Whole docoment : 1-12, 14-18,
21
LIS 662199] Bl (HUANG) 17 February 2004
X Whole document l-7.0-12,
14-18,21
LS 31856285 A {YAMADA) 24 December 1974
X See fig. [4 [~7,5-12,
14 -1%, 21
US 2010623 A (BUGATTT) & Auguet 1935
x Whale document i-79=-12,
: 1418, 21

[

D Further documents are listed in the continuation of Box C See patent family annex

* Spacial cytegorict of cild documenis:
"A*  documecnt defining the genened siate of the 2n which is “T"  later document published afor the jptemationa) Sling date or pricnity date and nal in
a0l considered ¢ be of particular relevance canflict with the application but sited o vodersiand the principle of theory
oadetying the invention
"E"  ewfior Application or patemt bui published an of afler the “X*  docomear of pattitulsr relevence, the claimed inventios campd be considened novel

inaroatiooal ling dute of cardoh b tongidertd o meplve = veinive step when thie docoment s e
alona
‘ L™ document which iy throw doubls on priprity claim(s) Y™  document of particlsr selovance; the claimed invention ciontt be considersd to
ar which i cilgd to establish the publication date of involve 8T inventive step when the dotument is comnbined with one or mare ather
andiher citalion or other special 1eason {as spegified) sogh documenis, such combination beibg obyipus (o 8 persan skillod in the e

T deooment eefarring oo an benl dischomme, wee mabhitition
ar ather means

"F*  document published prion ig the intemational filing date
bt |aker than the peloHty dale claimed

‘& document member of the same pient frmily

Date of the actual completion of the intemational search Dtz of mailing of the intemnational sarch ropert

07 May 2007 10 MAY 2007
Name and mailing address of the ISAZAL Authorized offioer
AUSTRALIAN FPATENT OFFICE B. NGUYEN
PO BOX 200, WODEN ACT 2606, AUSTRALIA AUSTRALIAN PATENT OFFICE
E-mail address; pet@ipaustralia gov.au (180 900§ Quality Certified Service)
l Facsimile Mo. (02} 6285 3929 Telephont No : (02) 6283 2306

Forn PCTASAR 10 {sccond sheet]) (April 20073 q/q?



INTERNATIONAL SEARCH REPORT Imernational application Mo,
PCT/IN2006/00020]

|

Supplemental Boa

{To be used when the space in any of Boxes I to Vil is oot miffcient)

Contineation of Box No: ITI

The different inventions are:

1. Claims 1 to 17 ars directed to a shock absorber, or a vehicle with & shock absorber, comprising a spring
combination having first and second spring ¢lements which are operatively disposed to share load due fo road
induced vibrations during the motion of the velncle, It is considered that a shock absorber with these features
comprises a first inventive concept and & first set of distingnishing features, Claim 18 is directed to 2 method
of designing a motorcycle wherein the selection of the shock absorber as defined in elaims L to 13 over g
shock absorber with 2 single spring provides space for routing a silencer. While clait 18 is directed to
second inventive congept of routing & silencer in designing a motorcycle, the design method inherently follows
from the sheck abaorber of claims 1 to 13. Consequently, claim 18 is inherently covered by the search of
claims 1 to 17.

2. Claires 19 and 20 are directed 40 a third mventive concept being & method of fabricating a motorcycle
component whergin the component is fabricated with a configuration independent of the design parameters of
& shock absorber mounted proximate to the component, There is no claimed limitation on the yraximate
compuneat which thus includes such 2 conventional compopent, a5 the motoreycle rear wheel. Consequantly,
¢claims 19 and 20 are so vrsupported by the description that a meaningful search could not be carried out.
Clain 20 places wo further meaningfnl limitation on claim 1%, in thal claim 20 specifies one particular design
patameter whereas claim 12 requires independence of all design parameters. As well ag being directed to 2
diffzrent inventive concept, claims 19 -and 20 also do oot share any potentially distingnisbimg foatures with any
of clajms 1 to 18.

PCT Rule 13,2, first sentence, states that unity of invention is only fulfilled when there is a technical
relationship among the claimed inventions involving ong or more of the same or coresponding special
technicel feetures. PCT Rule 13.2, secomd sentence, defines & special technical featire as a Feature which
mekes a contribution over the prior art.

Each of the abovementioned groups of claime has a different distingnishing feature and they do not share any feature
which could satisfy the requirement for being a special technical featurs, Because there is ne common special technical
feature it follows that thers is oo technical relationship between the idemtified imvernions. Therefore the ¢iaims do not
satisfy the requirement of unity of invention g prior,

iy,

Form PCT/ASA/21G (extra shect)f April 2007) . “g) )



" INTERNATIONAL SEARCH REPORT ' - International applicetion Mo,
Informetion un patent family members PCT/IN2006/000201

This Annex jists the known "A" publication leve! patent family members relating to the patent documents cited in the
above-mentioned international search report, The Australian Patent Office is in no way lable for thess partioulars
{ which are mersly given for the purpose of information,

Patemt Docoment Cited in Eatent Family Member _]
Search Report .

US 4126302

US 6691991 —

US 3856285 JP 49012282

US 7019623  BE 398329 FR 741637 T

Due to data integration issuss this family listing may not include 10 digit Avstralian applications filed since May 2001.

END OF ANNEX !

Form PCTISA/210 (patent family annex) (Aprl 2007)
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ntornatiomm! Filing Date
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ntermationgl fﬂﬂuﬂmh Presan
according to the Patent Coopersfion Treaty. [Name of reetiving OS50z and “PCT Interoational Application”
o "4 Bz roferenn '
‘p."J mariman) KIV-026
Box Ne I TTILE OF INVENTHIN
A shock absoroer Tor & hotor vehicle
BaxNo.Tl  APPLICANT [ This porsen in alea irmoesor

Named and udiiroas: Pomily s fllrwed by gion s for s bl enity, full offial déclpmaion,
L R T L e T
Bajaj Auto Limited

Akurdi

Pune 411 035

Maharashtra, India

Telephotw No.
(81) (D20} 27472851
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Dwarkadas Wnﬂ}' D, Dr Gharve Shilpa, Jhwnjhunwala {91 ] (22} 66365050
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SketNo, .. 2...

Box Ro. ¥V DESIGNATIONS

Hling date, For the gramt of every kind of protection svaileblz o, srhore appiisahle, for the grant of both gignz] and tations] patents,
Howenrar,

[ DE Gormany s mat destgmated for any kind af nasional protection
L] KR Ropublic of Kores ia not dewignated for amy kind of nsrioma] prowation
] RU Ructian Paderation In mot destgunted for azy kind of natisnal proesction

-

he maztional law, of an natioea] Jrom which pristity I clitmed.  Spa the Notes to Box No. Vot fo By Consegudnces
of gk rutional irw- provisious th these & certale ooher Stytenf

The filing oFthis roquast colstiwle usdor Ruls 4.%(s), the uﬂlcanmc&g.sﬁumw.hm“ the inteynational

{ Tha Shack-boxes Abowg may by watd wmm firrinvoiably} the desimmations comcern#d [k order o awodd the ceasing of the- &ffecy, tnde-

Box No. Vi FRIORITY CEAIM

Tha privrity of te following cariier application(s) is hereby claimed:

o Fﬂmgdll.te ) o Nm " Where HetT sppication is;

anlicy spplicrtion sarller ® I mational application: | . ;
e} X iogicte) seplimcipn* § interaeiooal apslicetion:
e’ e TS ragiovel Office voeeiving M¥ite

ilem 1

i %mm 835/MUM2005 Indle Mumbet Mumbal

ftem (2}

ivem (3

i ] f i

D 'mem“h&wmhsumtd Baa.

The rceiving Office is requested 1 Prepare and tramuii (o the Imacsations] Bursi w certifld o0y of the earliar spplicationts) (ol
{Fthe pariter appicarion mﬂwmmmmhiemmwwmmuh-WWM
abtyve 85

* Whms the meior application i m?amm fadi feart i thar Prarir Giproeison for the Praeciion
memmﬁfw ﬂrH'MGmm;an& %mmﬁfmuwﬂﬁ’

..........................................................................................................

[] sttitems [ itemn (1) O3 iwme: [ iwn [T} other, sem Supplements! Box

|

Bax No. VI INTERNATIONAL SEARCHING AUTRORITY

Chaliy of Intaroatensl 5 Ming Anthuck i nca 2l Seqrching Aviort ohe
Wmmmmmﬁﬂiﬁﬁwum e cony 1o esmy ot

B A "
Pacpuest t0 usa rovalty of carlier poarch; coferance to thet 3earch /3 or e seorck Aar depe carried oul by or requesiad from e
Tnggrarional Searching Auihorit; _

Dritr ciderpimomthipenr) Furober Tty (o rgiomal (e

Box No. VIH DPREULARATIONG

The following declersthons wm contained iz Boxes Mo, VITE (1) 12 (v) fnaek the gpofiohic Mumber of
chack-borer below and imdicate tn S5 Tight colvmn thi mamber of such oior of daclaradior): doclarations
[J Sox®No. V() Doclaration ax b the sdoutity o e et
{8 Bex¥o.vimgn Dociaation 2y 3o the gpplicant’s enzitiexiont, sa s the international fling
adaty, % apply for and be granted & phtsot
] BoxNo. VIR(H)  Declaration as to the spplicant's 2otitieenen, 1 u thy imamationat Sling
date, bo Flaizn the priority of the sxrisr spplicitn
(M BoxNo. VI (iv) Declaration oF inventorship [ordy for the purpossy of the dosignation of the
Unitad States of Americs)
[ Bos o, VI (v} Dualacation ag1s non-prejudicinl diseiomrnas o1 excoptions o lack of novalty
Form PCT/RO/101 {second aeex) (ARl 2005) Ser Notes i the reguiest form
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Box No. VITL (i) DECLARATION: ENTITLRMENT TQ APPLY FOR AND BE GRANTED A FATENT

o the tpectfic Noves 2o Bax No. VI (1) 3 this Box & moy usecd, Thir shwar shawdd not b imshuded it the regpient

The deciaretion nhirt conform 5o the simdirdizad wording providad for in Section 212; aee Noter o Boves Nox. FIZ, FIT () o v} (i general)

a0d STAM. L(a)(3)]. in & case Whine, the daclarasion undec Fule 4.1 7(i%) 2 o apgmopeias:

It relation to this Intetnational Application, Bajaj Auto Limited, Js antiied to apply for and
be granted a patent by virtue of the following :

Iy an Assignment from Abraham Jossph to Baja) Aute Limited datad 9th June 2005

) this Dectaration Is made for purpose of all designations {except the designation of the
Linited States of America)

Declaration ex 1o e tpplicent’s etitienseat, as &t the inernational filtog date, to apgly for and be granted Kk paten: (Rales 4,176i)

[ This declamtion i contiburd on e following shest, “Continuation of Box No. VII ()"

1
Form PCTYROVIGH (declaration sbeet (i0)) {April 2005} Sae Nates bo the reques jorm
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Bux No. VI (i) DECLARATION: INVENTORSHI(F {ouly for tha puayseess of the thuigruticn of the Uited Staim of Arnerin)

T decloration ot conform fo the following sandardiced wording pravidad s tn Section 214> see Notes 1o Booes Nos. VIT, W71 (i o ()
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burving # filing dats befors that of the spplicetion on whic: fareign priefity is olatamd,
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