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A SHOCK ABSORBER FOR A MOTOR VEHICLE 

5 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 mad surfaces thus providing comfort and safety to driver and passenger or rider its die case 

10 of a motorcycle or motor scooter. Shock absorbers also hear vehicle loads. 

A typical shock absorber comprises a hydraulic cylinder operatively disposed with respect to a 

helical compression spring pre-compressed to a predetermined load value and disposed over the 

� hydraulic cylinder. The spring nay be disposed over the hydraulic cylinder between the lower spring 

IS seat and upper spring seat of the shock absorber. Sometimes the hydraulic cylinder itself is re–Łrred to 

Sas the ’shock absorber" new it is the cylinder and fluid contained within it that absorbs energy arising 

from the vibration of the vehicle. 

The spring is compressed to a predetermined load value having regard to parameters such as the 

20 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 tho spdng lends to spring 

fatigue and may cause premature spring failure thereby reducing the life of the shock absorber. Spring 

failure during motion of the vehicle may also lead to serious accidents. 

25 

The capaciP of the shock absorbers to absorb or dampen road induced situations and bear 

vehicle had depends on various factors including the spring diameter, spring length and spring 

characteristics. This is also necessary for rider comfort. Reduction in length of a spring leads to a 

reduction in the number of turns for a given spring wire diameter and mean coil diameter and given 

30 spring spoke and, consequently, harder suspension and reduced rider comfort. The overall but of the 

shock absorber depends on the pm-compressed length of the spring. Minor length adjustment of the 

spring may be possible by adjusting the position of the lower spring seat. However, in the usual case 

where the shock absorber is located close to the motorcycle body the chain case on one side and n’uffle 

or silencer on the other side of the vehicle are generally required to have depressions to provide 

35 sufficient clearance for proper location of the lower spring seat of the shock absorbers, Fabrication of 

such depressions creates additional manufacturing costs as additional manufacturing is required, 

’5-
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Porther, the consequential limitation in the orientation of the silencer, increased irritating noise due to 

motorcycle chain wearing against the depression in the chain case and reduced aesthetics of the vehicle 

are problems with such arrangements. 

Au alternative to such arrangements is mounting of a shock absorber away from the vehicle 

body. Such an arrangement requires additional reinforcement which adds to The cost ofa vehicle. 

It is therefi)re an object of the ineeittkrn to provide a shook absorber which has znproved 

reliability 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 which allows increased ride 

comfort optimally with an arrangement which may be conveniently, mounted on the motorcycle witho 

cost inducing additional fabrication operations. 

With these objects in view, the present invention provides a shook absorber comprising a spring 

combination having first and second spring elements having capacity 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. Operative tiispositionofthe springs may involve bindthgtogether ofthe springs. 

Each spring element, there may be more than two, may have diflring spring rate, spring rate of 

� springs within the com&irithon being selected to achieve the JsgrwJ degree of rider comfort The spring 

elements may be dual or plural rate springs. The spring rates may be selected such that stithiess of the 

spring combination is the same as for a single spring, yet with a shorter spring length than for a 
� comparable single spring arrangement. Furthermore, the reduced spring length allows a greater 

clearance from a chain case of a motorcycle and enables fabrication of depressions, and consequent 

wear and noise to be reduced or avoided. 

Such a shock absorber may comprise a hydraulic cylinder or damper body, with the spring 

combination taking the from of a pair of helical springs pre-compressed to a predetermined load value. 

The springs may include an inner sgting disposed over the hydraulic cylinder and an outer spring 

disposed over the inner spring. Each end of each spring is located in a spring seat The prc 
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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 and, nay, be located on an outer locator, this 

being �in the preferred case - located on the lower spring seat. SiwiIarI one end Gfthe iimerspriag 

again conveniently S lower end -is located against an inner locator located on the lower spring seat. 

The shock absorber may comprise a spacer provided between the springs for preventing friction 

and wear tough relative motion of the springs. This spacer may be located in one of Me spring seate. 

for example the upper spring seat The shock absorber is applicable to any vehicle but is particularly 

well suited for two wheel vehicles such as motorcycles and motor scooters or tluee wheel vehicles. The 

shook absorber may be conveniently included within a rear wheel su,spension of such a vehicle. 

The characteristics of the spiings making up the spring combination of the shock absorber ma 

be selected with the object of reducing vehicle manufacturing cost. As assembled spring length is less 

for given rider comfort and acceptable maximum shear stress, more space may be made available for 

routing of a motorcycle silencer. Clearances between chain case and shock absorber may also allow 

fabrication operations to be simplitied since it is no longer necessary to manufacture other components 

of thc motorcycle to accommodate the shock absorber, for example through fabrication of depressions 

in the chain case and so forth. 

The shock absorber of the invention may be more rally understood from the following 

description of preferred embodiments thereof described with reference to the accompanying drawings in 

which: 

Figure I is a side cross-sectional view of a shock absorber in accordanc, with one embodiment 

Of Me present invention; 

Fignre 2 is a side cross-sectional view of a shock absorber in accordance with a second 

embodiment of the present invention; 

Figures 3a to 3d provide wheel deflection to load characteristics of four types (æ) to (z4) of reRt 

wheel suspension, 

viz (zI) shock absorber with a conventional single spring having stif�ess 1.91 kg/mm; 
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(z2) shook absorber incoioreting the present invention with its spring combinatiod 

configured for the same rider comfort and load capacity as (zi); 

(z3) shock absorber with a conventional single spring with lower stifThess of 148 kg/mat’ 

(a so-called comfoel" setting); and 

(z4) shock absorber incorporating the present invention with its spring combination 

configured for the same rider comfort and load capacity as (z3). 

Figures its, and 4b indicate spring rate curves for the single spring of shock absorber (zl) and the 

single spring of shock absoi’ber (6); 

figures 54 to Sc indicate spring rate curves for the outer and lamer spring elements and spring 

combination of the shock absorber (z2) of the invention and for which tue wheel deflection to load 

characteristic is shown in Figure 3b; 

� Figores 6a to 6o indicate spring rate curves for the outer and inner spring elements and spring 

combination of the shock absorber (z4) of the invention and for which the wheel ddethon to load 

characteristic is shown in Figure 3d; and 

Figure? is a view, of a motorcycle incorporating a shock absorber in accordance with one 

embodiment of the present invention. 

Figure 8 is a view of a motorcycle with a conventional single spring shock absorber. 

Referring now to Figures 1 and 7, more is shown the location and design of a shock absorber 1 

utilised as part of the rear wheel suspension of a motorcycle 100. The shock absorber I for rear wheel 

102 comprises a damper body 2 comprising a hydraulic cylinder 4 which absorbs vibrations caused by 

driving motorcycle 100 along an uneven road, Hydraulic cylinder 4 includes a pistons and piston rod 9 

which moves 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 oil of desired density an4 

viscosity for the suspension application and the working portion 4a of the cylinder 4  i sealed by oil seal 

washer 10. Oust cover 13 also seals cylinder 4 against ingress of dust or dirt. The shock absorber   

also includes a spring combination comprising a pair of springs U and IS. Springs 17 and Th are 

helical compression springs pre-sfressed to a predetermined load value having regard to parameters such 

as vehicle weight and load on the vehicle and desired shock absorption capacity of the shock absorber 1. 

The spring elements are springs. Spring 17 is an inner spring disposed over hydraulic cylinder 4. 

Spring 18 is an area spring disposed over hydraulic cylinder 4 and long spring I?. Springs 17 and 18 

9 
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are operatively disposed relative to each other and bind, during use, to share load acting on motorcycle 

100 during its travel along the rood. 

Outer spring 18 is located against on outer locator 19 located on lower spring seat 5. Ismer 

spring 1’ is located against inner locator 20 also located on the lower spring seat 5. Shook absorber I is 

mounted to the vehicle body (not shown) by fastening means secured through upper and lower eyeleri 

15 and 16, 

Hydraulic cylinder 4 is provided with an adjustable lower spring seat   which accommodates the 

lower ends 17a and IRa of springs 17 and IS. Lower spring seat 5 is provided with a number of cam 

prolika 6 located at different heights enabling different settings for the lower spring seat 5. In this way, 

pre-compression may be adjusted to achieve a desired level of rider comfort. Hydraulic, cylinder 4 is 

also provided with a pair of lugs, one lug 7 of which is shown in Figure I. 

Adjustment of the height of the lower spring seats, spring - precompression and desired rider 

comfort, is achieved by rotating or turning the lower spring seat 3 on the hydraulic cylinder 4 which 

)nng part of an adjustment means for spzir’g stiffitess of the springs 27 and I S. Lower spring seal 

slides up or down on the hydraulic cylinder 4 against the logs 7 and engages with a cam profile 6 to 

raise Grower the height of the lower spring 
seat  

on the hydraulic cylinder 4 as required. 

The upper ends of the springs 17 and IS are seated in upper spring seat II which is fitted to the 

piston rod 9. A compression bmnp stop 12 fitted to piston rod 9, it absorbs shock from any jerky 

movement Of the piston R. 

The shock absorber 201 of Figure 2 differs from the shock absorber I of Figure I ho that a spacer 

21 is provided between the springs 17 and 18. Spacer 21 is located in the upper spring seat 211 Of the 

shack absorber 201. Spacer 21 prevents conluot and wear by rubbing action of springs I7 and IS 

against each other. Spacer 21 is Therefore ideally made of a low friction polymer such as nylon or 

polypropylene. A spacer may also be provided between the hydraulic cylinder 4 and the inner spring 17 

to prevent contact and wear by ruh&jng acting of spring against the hydrauiio oylinder, 

During running condition of a vehicle fitted with the shock absorber I or 201 of the invention 

both the inner and outer springs 17 and IS bear the vehicle load and are subjected to frequent 

comptession and expansion due to road induced vibrations. The load due to road induced vibratio2s 

and resultant shear sfresses resulting from the compression and expansion of springs Il ad IS during 

motion of motorcycle 100 arp shared by the springs. Therefore, spring fatigue and chances of 

premature spring failure are reduced. Even if one of springs 19 and IS fails during motion of the 

9’ 
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vehicle, the shook absorber I or 201 can still function with one spring, at least for some time. The risk 

of both springs 17 and 18 ütiling simultaneously are very low to negligible To the springs I? and 18 are 

selected for expected ruoning conditions. Therefore, the life and reliability of shock absorber I, 201 is 

improved. 

The degree of sharing of shear stresses and vehicle load may be achieved by appropriate 

selection of parameters like spring diameter and length and spring characteristics. At the some time, thJ 

eflŁctive length of the pie-compressed springs may be reduced without reducing the characteristics of 

the shock absorber t, 201 and riding comfort. 

Referring now to Figures 3 to 6, the characteristics and advantages of shock absorber 1201 of 

Me invention may he demonstrated comparatively with single spring shock absorbers of the prior art. 

Figure in to 3d provide wheel deflection to load characteristics (’wheel rates") as described above. Thd 

wheel rates overlap for both single and dual spring shock absorbers set at the same stiffliess value. 

Figures 4a and 4b show the spring rate curves for springs set at initial stiffness 1.91 k91inm (xl) 

and 1,48 kg/mm (0), the ’comfort" setting for a single rider condition on a two wheel vehicle. 

The design characteristics of springs I? and 18, according to the invention, set at the two 

sti&ess ’alucs 1,4Skg/nmi and 1.91 kg/mm, as well as for a single spring shock absorber are reported 

in Table I below: 

(0 
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Table I 

Spring Single 
Spring Single 

Combination spring 
TCombination spring 

(comfort) (Comfort) 
(z2) (z 1) 

(z4) (z3) 

Order Inner Outer I Inner 

A Wire diameter 6.5 5 6.5 5 7.5 7.5 

(mm) 

B Mean 

col[OGR?

55 36.5 48 48 

diameter 

(mm) 

C Active coIls  14 19 15.5 20 

o Total Coils  15.5 20.5 17 21.5 

E Preload(mrn)14 7 10 12 

Material

 

5 Figures Sa to 5c rspcctively show the spring rate curves for outer spring IS (Fig 

� Sn) and inner spring 11 (Fig Sb), with the spring combination (z2) having the same 

stiffness as for the conventional sing/c spring (zi) described above, that is a sti–Thess of 

� 1.91 kg/mm. The springs Il and 18 are dual rate spriigs. The springrates for imser spring 

17 are greater thou for find outer spring 19. 

10 

Figures 6a to 60 respectively show the spring rate curves for outer spring IS (Fig 

6a) and was spring 17 (Fig 611 with the spring combination (z4) having the same 
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stillness of 1,48 kg/mm as for the conventional single spring (23) at comfort’ setting as 
descrihe4 earlier, 

The shock absorber with spring combination, formed by inner and outer springs I? 
and IS were then compared in performance with the single spring shock absorber, when 
set to the two stiffiwss values 1,48 kg/mm and 1.91 kg/mm. The results are provided in 
Table 2: 

Table 2 

Spring Single Spring Spring Combination 
Single Spring 

Combination (Comfort) (Comfort) 
(zI) 

(22) (z3) (z4) 

Spring Stiffness 1,91 1.91 1.48 1.48 
(kglmm) 

RiderCon,fort 100% 100% 122% 122% 

A 217mm 174.8mm 251mm 193.8mm 

B 77.5mm 120.5mm 43.6mm 101 5m 

C 328mm 328mm 328mm 328mm 

Spring weight 00% 

100041:8%

95% 138% 119% 

Maximum 65.12%6 5.12% 62,53% 

Stress 

Maximum Load 265 265 265 266 

(kg)
 

A the senbled Jength of the splint 
BsUe plains, eweenthelowerspp1n0seat5andboItomeyeletle 

the distance hoiween top arid boffom eelals of tim shock absorber � The spring sbffnass is the thst roseol the 
spàag which  if a algnlfiat we in rider comfort. The meLIm areas value is a meuro of reliabllI, lower 
rna,dmum sfress percentage equating with better rdiabilify. 

The advantages of the spring combination (z2) over the conventional spring (zr) 

for the same rider comfort and load capacity at spring stitThess 1.91 kg/nmi, may be seen 

10 from the induced spring assembled length (A) down 20% (dint is, a reduction from 217 

mm to 174. mm). The distance B, between the lower spring seat 5 and bottom eyelet 15, 

is increased 55% with henefrt in terms of avoidance of fabrication of depressions in the 
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chain case to accommodate the spring seat In other words, the chain case may be 

fabricated with a configuration independent of the design parameters of a shock absorber 

1,20 mounted proximate to the component with consequential reduced manufacturing 

cost. This evident from Figure 7, which depicts a motorcycle fitted with a rear shock 

absorber incorporating the invention. Figure 8 depicts a motorcycle fitted with a 

conventional single spring shock absorber, where a depression 50, as marked, has been 

provided on the chain case, Such a depression is absent on the chain case In the 

motorcycle with the invention. 

10 There is also increased some available for the routing of the silencer in 

comparison vdth prior alt shock absorbers allowing motorcycle design to accommodate 

the silencer in the increased space available using the spring combination shock absorber 

1,201 of the present invention. The weight of spring material is also reduced by 5% and 

the maximum stess by 4.3%, allowing farther advantage in terms of reduced spring 

15 materialcostandusage. 

If the single spring (a) is compared even with the spring combination (z4) at the 

comfort setting of 1.48 kg/mm, therc is still reduced assembled spring length, greater 

clearance of shock absorber to chain case and reduced maximum stress so the benefits 

20 remain apparent The significant benefits also accrue for the comparison between spring 

combination and single spring set at the comfort stitThesa serting of 1.48 kg/mm. 

Further, if the single spring were configured to deliver more rider comfort 

(6), the spring rate would be increased by 38%. The spring combination for the same 

25 rider comfort (z4) would result only in increased spring weight of 19%. Therefore, the 

spring combination is more efficient in terms of lesser usage of materials. Thus, a shock 

absorber 1, 201 providing significantly greater rider comfort is possible, at lower 

manufacturing cost than for a single spring shock absorber. 

30 The dimensions, material properties and performance characteristics of the 

two configurations of the invention (that is, z2 and z4) are examples. The seffings of 

spring stilThess (1.91 kg/nm, and 1.48 kglmm) are two examples for akuown motorcycle. 

(3 
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I, A shock absorber (I) comprising a spring combination (17,18) having first and 

second spring elements (1718) having capacity to store energy from vehicle vibrations, 

said first end second spring elements (1718) being operatively disposed to.share load due 

5 aided induced vibrations during the motion ofthe vehicle (100). 

2. A shook absorber (1) of claim I wherein shear stesses resulting 0dm compression 

and expanded of the spring elements during motion of the vehicle (IOU) are within 

permissible limits. 

3. The shock absorber (1)01 claim I or 2 wherein the spring elements (17,18) bind 

10 together, 

S 
4. The shock absorber (I) of claim 3 wherein the spring combination comprises a 

minimum oftwc spring elements (17,18). 

5 The shock absorber (I) of claim 4 wherein the spring elesnenth (17,18) have 

differing spring rate 

15 6 The shook absorber (I) of claim 4 wherein the spring elements (I?, IS) have plural 

spring rates. - 

7. The shook absorber, (I) of claim 6 wherein the spring elements (17,18) have dual 

spring rates. 

S. The shock absorber (I) of any one of the preceding claims wherein said spring 

20 elements are disposed about a hydraulic cylinder (4) forming a harder component of the 

� shock absorber (I). 

9. A shock absorber (201) as claimed in any one of the preceding claims wherein the 

spring elements (17,18) are spaced by a spacer (2 1) for avoiding frictional contact of the 

spring elements (17,18). 
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10, The shock absorber (1,201) as claimed in any one of the preceding claims wherein 

the spring stiffisess of the spring combination (17,18) is selected to be the same as for a 

single spring shock absorber. 

II. The shock absorber (1,201) of any one of the preceding claims, in use, having a 

5 clearance from the chain case of   motor cycle. 

12. The shock absorber (1,20!) comprising adjustment means for adjusting the pro 

compression of said spring elements (17,13). 

IS. A vehicle shock absorber (I) as claimed in any one of the preceding claims 

comprising: 

10 a damper body (2) having a hydraulic cylinder (4); and 

a pair of helical compression springs (1718) pit-compressed to a predetermined 

load value, one spring (17) being an inner spring disposed over the hydraulic cylinder (4) 

and the other spring (IS) being an outer spring disposed over the inner spring, the inner 

and outer springs for sharing load due to road induced situations during morning of the 

15 vehicle, 

14. A vehicle including a shock absorber (1.201) as claimed in any one of the 

preceding claims, - 

IS. The vehicle of older 14 wherein said shock absorber (1,201) forms pail of   may 

wheel suspension of   motorcycle (100). 

20 16. The vehicle of claim IS wherein said shock absorber (1,201) has a clearance from 

a chain case ofthe motorcycle (100). 

I?, The vehicle of claim 16 wherein a spring seat for springs (1718) is formed 

independently of the chain case of the motorcycle (100). 

IS. A method of designing a motorcycle (100) having a shock absorber (1,201) as 

25 claimed in any one of claftus Ito IS wherein space for routing a silencer is provided by 

selecting said shook absorber (1,201) over   shook absorber wtaeisgIe sprhg, 

12 
/6 
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19, A method of fabricating a motorcycle component wherein said component i 

fabricated with a configuration independent of the design parameters of a shock absorber 

(1,201) mounted proximate to the component. 

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

(100) and the design parameter of the shock absorber (1,201) is the atsembled spring 

length of the shock absorber (1,201). 

21, A shock absorber (1,201) substantially as hereinbefore described with reference to 

the Figures. 
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I Claims I to 17 are directed to a shock absorber, or a vehicle with a shock absorber, comprising a spring 
combination having first and second spring elements which are operatively disposed to share Icad due to road 
ii1d vthratious thcistg the moiorL of fit vehicle. 

a is considered that or shock absotber vdth these reonstes 
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UN ANORTIGUADOR PARiS UN VEHtCULO MOTORIZDO 

CANPO DE LA INVENCION 

Esta invenciôri Se refiere a arnortiguadores pare 

5 vehcuios eotcriados as- come Qehcu3os motorizades 4De 

ut–iJzar. tales arnort–guadores. 

)unECEDgNTs DE LA INVENCION 

Los aniortiguadores Se utliizan en vehiculos 

10 motosizados pars absorber o amortiguar wibraciones 

inducidas par el terreno provocadas per superf–cies 

desiguales del terreno, proporcionando asi corriodidad 
y 

seguridad al conductor 
y 

al pasajero 0 motociclista en ci 

case de una rnotocicleta 0 motoneta. Los anortiguadores 

15 taobien soportan Las cacqas del vehclo. 

Tin amortiguaclar tipico coinprende Un cilindro 

hidrui–co dispuesto operauvamente con respecto a Un 

muelle de compresian hliooidal precamprimido en Un valor 

oredeterminado de carga 
y 

dispuesto sobre ci cii indro 

20 hidralico. EL muelle puede disponerse snhre el c1indro 

hidrulico entre ci as:ento inferior del muefle v el 

asiento superior del muelle dcl amortiguador. Alguras veces 

ci oil indro hidraulico Se refiere as i eli Srnc COnlO 

"amoctiguador" puesto que es el cilindro y ci fluido 

25 contenidos dentro del osmo in qUO absurbe La enerqia que 

-32-
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surge do ’a vibrao:on de veh an-,. 

El nuelle ac cc�rrprirne d Un valor predeterrqonado 

do Carga cue tiefle car respe LO a los parÆnletros tales coma 

e.l Peso y la large del vehiculo que actual, sabre el 

5 veicu2o aol como La rapacdad deseada de absorcj–ri de 

choques del amortiguador. Durante el movinlielito del 

vehiculo, el muelle so somete a CompresIOn y extension 

frecuer[tes 
debido a las vibraciories inducidas par el 

terreno. Esto crea esfuerzos cortantes an el rnuelie, 

10 conduce a latiga del lmjell a y puede causer faiia pre,n?tura 

del nluolle reduoier-,do asi la vida del amortiguador. La 

falls del muelle durarite ci movimiento del vehiculo puede 

oonducir tambiØn a serbs accidentes. 

La capacidad de ]os amartiguadores pare absorber 

15 a amortquar iibraciones V carga inducidas pa’ ci terreno 

soportar Is cargel del vet irulo depende do varbos factores 

que ir-cluyen ci diÆmetro del rnuelle, Ia longitud del niuellc 

y ]as caracterrsticas del muelle. Esto tamblOn as necesarlo 

pars comodidad de motociclista. La redurriOn en longitud 

20 de uc o\uelle conduce a una reduociOfl on ci odmero dr. 

vuelLas pars Un diOmeLro �de slambre de mueJJe dada y el 

diÆmetro pramedia de :a espira y Ia rarrera dada de muelle 

Y, pOr Ia tan La1 una suspension Use rigida y comodidad 

redurida para el rnatocirlists. La iongitud total del 

25 accti.gnador depende dc la lcnait.ud precornprtva:da del 

35 



mud Ia Un a us te de monur 1n ... I tild del nine lie puede oar 

oollblu al austar :a postch1: �it . asieit, i:lfe!:ior Coe. 

no cli e. Sin embarso, en ci casc. usua dOrtde el arnort anador 

Se situa cerca del cuerpo do la rnotocic-leta, generalmente 

5 se requiere que cl. guardacadena on un Jade y ci reductor a 

S 
iienci.ador en ci ot ro lade del vehiculo tengan depresiones 

para proporcionar sufi.cierite huelgo pars una Thouli zación 

adecuada del asienta inferior del muelle de los 

arnortiguadores. La fabricacibn be tales depresrones ores 

:0 costas adicionales de fabricacon ya que Se requiere 

fal)rjcaciôn adlc.joilal. AdemÆe, is liniitaclôn consecuente sr1 

Is or.ientaoiOn del Si. ienciador, ci suede I rrftante 

incrementado debido ad desgaste de cadena de Ia motocicieta 

contra be depresion en Li guardacadena 
y 

is eStŒtica 

15 reduclda del vehicujo, son probiembticos con tales 

disoosiciones 

Una alternativa a tales dlsposlolones Cs ci 

montaTh de jr aniortiguador labs del cuerpa del vehicuio. 

Tal disposlrlbn requ iere. on ref ;u e rza ad! clonal el cual Se 

20 agrega at cos to be Lif, veh su:o 

Par lo tan to1 Cs u obi eto de is lnvenclôn 

proporcioriar or arnortiousdur que terga confiabtlidad 
y 

duraciôn mejaradas. 

Otro ohj eto be is I nv encidn es proporc.ionar tin 

25 anlort iguador glue ccmprende mud les preconipr undo5 de 

57 



4 

1 ’It :flt In o flit cida 

Ot ro obj eta de :a rnve:.Crorl Ca proporcionar Un 

a(rLrt quador que permit a una coinodi c]a.d inc rernentada do 

rec.c; j- rido; on ul:a forma optima Con Line a: spas: dOn qua 

5 pccid.e nontarse cor.enientemerite en 3-a nnt.oricieta &art Costo 

qije irduzr!a operaciones adicionales do fabricacion. 

SUMARIO DE LA INVENCIÔN 

En vista de estos objotos, it presente –nvenciOn 

10 proporci.Ona Un amartiquador que conipreride una conihinlaciOn 

de muel:es que fiend primer 
y 

segundo elementos de mDelle 

quo t–encn capacidad de almacenar energia a partir do las 

v.1 braciones dci vehiru 10, el primer v Segundo elementos de 

muelle se disponen operstivsoence pars coropsrtir 1.5 carga 

:5 debido a 3-as vibraciones inatic-das par 11 terreno Dc esta 

taners, los es fuerzos cortaiit as resu itantes que resultan do 

3-a conpresiOn 
y 

la extension de .3-os elennentos as muella 

duranite ci movintiento de vehcuo estän dentra 
y 

puedea 

ester bien par dobajo de los 1 i.mites cermitidos. La 

20 di spas ic 3-On operat iva de ion nilel 3-cs puede involucra r in 

conexiOrr con unta do .ios mue 3-0.5 

Cada C lemen to cc raLIeu_e, puede Sc r man de dos 

puede tener una propo cciOn to flex1 On di feren to, ItA 

proaorcion de flexiOn de muee:y, dentro of 3-a combinacion 

25 poe se selocciona aura lograr ci crsdo deseado de comodidad 



pare (notocicl is ta Los p. prOn L us de mud .e mueden 5Cr 

flue 1 los deor oporci On doble ov an ada. La Pr oporcionea do 

inualle puoden seiocctonarso pars que In tenacidad do is 

conbrnuc–ón do niuelles sea Ia ml sma que para un flue1 Ia 

5 send 11°, incluso con una lonottud May de muelie mds aorta 

quo pars ana disposicOn do nnaelle- sencillo cocaarabLe. 

PdemÆs, la lor;gitud reducida del maclie perrnite un mayor 

hueldo de un guardacadena de una motocicieta y permite qua 

se reduaca a evite la fabricaciOn de dopresiones, y ci 

10 dosgaste y ruido consiguientes. 

ral arnortiguador puede comp -ender un cuerpo de 

cilindro hidrau:ico o regulador, con In coinbinaciOn do 

muelles tomando la forma de un par do muelles holicoidales 

precompr.t m1dos a on valor predeterminado de sarga Los 

15 mud los p-ueden Incluir un nnuelle interro thspuesto cobra ci 

cilindro hidrÆul–co y un niuelle oxtarno d.ispuesto sobre ci 

muoLe interno. cada extrenno do cada mud le Se siti5a en un 

asLenco de muelle La pr000tnoreaiOrL do anobos muetles puede 

5cr ajustada al al ustar la posiciOn de Un asiento de 

20 flue’ Ic, or pre ferencla el as iento I r.fcr:or del nuel le para 

1-a flexIOn 

On extremo de I mac --e exce mo, par ci empl 0, ci 

extrejno LnferIor, Se puede siluar en un locallzador 

exterior - en ci caso preforido - OsLe es situa on ci 

25 as lento i�r [a nor del mud 1-c Sinni larsente un ext nemo del 



1 

m’s 

nue j. Ic Inte rho - ci ra ye?. cOnven 1: el-I teJr.c:Ite Cl ex   r CIE c 

in L cr1 rr - se situ a cant r  cli local I Lador IntStun alL ItaldO 

el asfento Incerior del nuclie. 

El a’nort..touador suede coniprertdor in espac lador 

5 proporcionado entre los muelles pare prey cci r Is frIcclon 

desgaste a troves del movirniento re i ativo de lea mccl tes 

Este espaclador cc suede sitna r en una de los asleritos del 

rnuelle, per ejemplo, el aslento superior del muelle. El 

arnortiguador Se puede aplicar a cualguier vehiculo pero 

10 particularniente es Lien edecuado pare vehicuios de dos 

ruedas tales come motoolcietas y motonetas o vebloulos de 

tree ruedas . El arnortiquador Se puede incluir 

convenacntemente dentro de una suspension do roeda 

Posterior de vehiculo. 

15 Las caracteristtcas de 1os rauerles que forraar a 

cornblnao:O]l de muelles del amortiquador Se pueden 

seleccionar con el objoto de reducir el Costa de 

fabricacidn del vebloulo. Or Cue la longitud Act rnuelle 

ensamblado Cs motor pare Is camodidad proporcionade at 

20 m ctcc loll ste y el es fcc rzo cortante :r.Æxl:ro aceptable, as 

puede dccc r di span i ble nIÆs espaclo Card la gu ía de un 

sil eiiaiador de irotoc it: eta. laos hue igos en tre el 

cjcardacadena y Cl aniorL:guador tachidrI puecen peroltir cue 

las operaciones de I abricacion cc simpli fiquen puesto due 

25 a no os necesarlo fahr I Car otros oo:uporientes de la 



mc LocLc TeL a pa ra acor.oda r c anor t 4Uacor par C! emaIc, a 

travs de is fabricac jar do depresior:es en el g uardacadena, 

etc. 

5 BREVE DESCRIPCIÔN CE LAS FIGUS 

El arccrtir4uadcr is :a invección se puede eRtencter 

mas completamente a part r de Ta siguiente descrlpcion de 

las mndali.dacles preferidns re is misma, deso-ritas con 

refereccia a las dibujos anexos en las cuales; 

10 la Fiqu ra 1 as una vista Cr- corte transversal 

lateral de or amortLguadcr or acuerdo con una modalidad de 

is prescr]te I flvencidn; 

Ia Figura 2 es una vista on corte transversal 

lateral de in rmoit-aualcr de acuerdo con una seqirda 

15 mcdalidad de la presente invcnción; 

las Figuras 3a a 3d proporcioflan la deflexion de 

las rueda a para las caracte ci at icas de caroa cia cuatro 

tipos (2:) a (a) de Ta suspensiôn de rueda posterior, 

on Otras palaras: 

20 (Z I) a:rort iql]ador con on muelle senc 1110 

conven-::iortal gre L lane t enacidari de 1.91 kg/mm; 

z2) amor Liguanor q-Je i ncoroc ra Is Presence 

invencior con so ccmbi nacion de moe lies configurada Para Is 

coflodidad del motocici ista 
y 

capacidad de carga -qua les cue 

25 (zi) 



(Z3 )z3) cc. or Liar.:ador con un 7- Clio sator 11° 

ion vecic lone. con coo te:nac. [dad infori or do I. dF kg/mm Curl 

ojos te Ll.amacio "comodl.dacr’) V 

(z4) amortiguador que ir:corpora is presente 

5 to’jencidn con so combi:-]aciôrL c3e nuelies coof igoraäa pare la 

comod:dad der rqotociclj.eta y capociciad de carga iguales quo 

(z3) 

Las 
Fl.guras I8 V 41d mdi c-an curvas do proporciOn 

de flexidn paid ci muelle sendl.l.lo del. amortigoador (zl) 

10 e: niuel.l.e sencillo del. amortigilador (r3) 

as Figures be a %c I ndican curvaa do proporción 

do f:exiOn pare --is el.ernentos de niucue exterior e interior 

y l.a combinaciOn de muelles del amortiguador z2I do la 

invencidn y pars 1, cjal. Se miles t ra is deflexion de las 

:5 ruedas pare la caractertstica de cargo en la Figura 3b; 

las Fiquras �a a �0 incican curJaS do proporctdn 

do fl.ex.tOn pare los el.emertos de (nudl.l.e exterior e interior 

� y is conhinaciOn de muel.les del arnortiguador Cr4) do la 

invent 1. 6n y pa c-a l.a cue I so r-ostra ]a defl.exidn de las 

20 ruedas pars is caractori ot icc or carod en la Fl aura 3,1; 

Is Figure 3 es ilna v:sLa de una notocicieta que 

i ncnrpor a in amor ciguado I Sc acuerdo con una moda lidad de 

:a presente invenc:on. 

La 
rigor. a IS arIa -.. u to de one iftotoci c_eta con 

75 cr1 amort iguadcr de mccl. l.e send. i 10 convenci one 1 



OESCRICIOZ 
DcTMiaDA DE IS IWEUCIÔN 

Con 
refe reDo I a ahora a I as 1 911fda 1 y so 

rjest 
r0 La localjzaciórj  l e  risers de un arnortlguador 1 

’tiiizado Cotta paste de la suspension de :a rueda posterior 

(IC I.lrIa niotocicieta 200. Si amorti guador I pa ra la rueda 102 

posterior comprende un cuerPit 2 requladar ore comprende On 

cl1ridro I hldraulico que absorije las vsbraoones 

provocadas at conducir. 10 niotocicleta 100 a to largo Its on 

:0 uerrer:a desiqual. El cilindro I hidrÆullco incluve on 

piston 8 
v 

Ia biela 9 dci piston qua Sc nluove a leaves del 

ciltndro 4 de acuerdo on at moviinientO cia ia motocicleta 

100 a 1° largo del terrer.0. La hi.oia 9 del piston as 

blonneada en su posiciOn Per is tuerl:a 14 do fljaciOn. El 

15 fluido bldrOulico as un acelte or densidad y viscosidad 

desado pare la apllcaclan on suspension y La portiOn as de 

trabajo -del cilindro 1 to sellada par la arandela 10 cia 

sells do aceite - La cubierta 13 para paiva tantbien sd la ci 

ci] indro 4 contra ci inareso de polvo it de out iedad El 

20 snort i guador tan; Lien inc bye una tunis1 nacion de muelles que 

corqprerde on par tie niuclies 17v 10. Los cauelles 17 y 18 

on sjelles or cornpres.iOu hal i caidal es pretensados en un 

valor prede terminadn do ca rga quo t I use con respto a !Os 

parOme tros tales coma ci peso del vehi cul a i in carpa art ci. 

2.5 veh iou ’.0 y It capacidad deseada cia hsa r ciOs de chaque not 



ctu.auic r I 

0$ e7LOlrier;tos de :r:el ins on mup I les El muolle i��I 

es

 

3:1 r1uel J.e 1. r Lerlor dispui csro sobro e oil indro 4 

hidrØ: -Ili so. El mud I I   iS as un Mile  15 exteri. or d.i spuesto 

5 sot)re u- oil indro 4 hidraul ico 
y 

ol much e 17 interior. Los 

mul�es 17 
y 

18 se disponen operativarnente con relaciÆr. 

entro Si 
y 

so area, durante su uso, para comport ir is cargs 

que ac: Lila sabre la mococic iota 100 d.iirante an recorrido a 

1° laSso del terreno. 

El muelle 18 exterior Se sitOa contra on 

1ocahizador 19 exterior situado on on asiento 5 inferior 

del moelle. El muehlo 17 interior as sitila contra oh 

localizador 20 interno tariblØn situado an eJ aSiento S 

inferior del medic, F1 arriort:quador 1 so monta an Ci 

15 005rpo dpi vehicuho (no most rado) per medios do sul colon 

asequrados a Credits do Los olalee 1.5 T 16 super jot e 

Intel- 105 

El cilindro 4 Ilidraulico SE proportions can on 

� asiento 5 irferior rotatable del muons que aconoda Los 

20 oxtrencs :nferiores 17a 
y 

18a de Los rnuelles 17 
y 

IS. El 

a si onto 5 interior dci mud 10 Se proporciona con an fl.ilmero 

,Is per files S de leva S ituados a dii eren Les a I turas are 

perni 
i Len ui ferentes aj ustes pars e as ten L 0 5 inferior del 

muelie. is esta masers, is precorepsesian no puede s7ustsr 

25 pal a corar us nivei desoado de comodidad para ci 



mor.ocicllsta. cli oIii-dro 4 h ÆuIco tambIn SE! 

propoxc:i one coo Un par de royer;Ciores, del cue! uns 

proyecca On 7 se nJes Ure en ..a Ft gura 1 

El a 2S te de is alcera �.ie as eato S tcterLor do L 

5 nme7Lle, muelle -precompresiôn 
y 

coniodidad cleseada do, 

motnci ci ista so ingra 81 rotar 0 91 rar eL as terito 5 

nb nor del niuslI e en ci cii indro 4 hid r2u ice qije forma 

parte del ,ned:.o de ajusts pars !a tencldad de flexiOn do 

la, rnueiies 11 
y 

18. Si asiento S inferior de- mueile Ce 

10 desiiza heels arriha 0 hacia ahajo en ci oiiindro 4 

hldrÆulleo contra ias proyerc.tones 7 
y 

se acupla cos Un 

perfii 6 de leva oars ievanter 0 baar is aitura del 

asient.o S infer.tor del mud ie en el cii indro 4 hid rÆul . Co 

cuando so a-

1515 Los gxtrerqos superiores de los mnuelies 17 
y 

20 

asientan en ci asient.o 11 superior del muelie quo cc 

adaptan en is bids 9 del p.stOn, Lift tone 12 de chc.que de 

compresn adaptado on is bids S Jul piston, absorbe ci 

chocue de ci.,aiquier movi’n. ento accidentada �’el  plstOn S 

* 20 SI solar I igudor 201 de La riuro 2 dl 11 etc del 

anort ciusdor I do la Fiqur a 1 on 9-ac on esoaciadot 21 se 

proporarona ent re los rnue lee 17 
y 

18- El ospac tador 21 Se 

sitda en ci asie’ito 21: Supdrinr de  mueil.e del 

onion U Lquodor 201 51 espaci ado r 21 seen ci covitacto 

25 e  desciaste pot is acciOn do fricciór: de los mueiles 17 



not rE Ii 8cr 10 tar: to el ospaciaacr 2.1 se forma 

,ie9linentc, a part I: de: on pollncro do baj a fri colOn tal 

co’r!o nyl or 0 pol prOpi icr: copaciador tahtc 50 nlUlde 

p:cporcc2os: entre ci c ndro A hidrâui it Doe; nivelIe 17 

0 interior pal prevenr r e2 contacto y ci desgaste per ’a 

action da friction del Inue1e contra o  ciiicore 

hldrOuiico 

Durante .1a conditiOn de funoionanlier]to de on 

vehioulo adaptado tori e. Door rtq’lador 1 a 201 de is 

10 invenciOn, ambos mud lea 17 18 inteirtos y externos 

soportac in carga de vehicuic y Se sorneten a coripresiOri F 

extensi Or: frecuertes debido a. las vibraciones inducidas For 

ci terr coo. Is carps deb do a las vibraciones inducidas To -

c1 ter renD y los esfoerros nortantes resul tan: es qua 

15 resuitan de la conipresidn V extcnsiOa de Los muellas iT y 

IF durante ci n\ovrnientn do Aa Irlotocicleta 100 Se coraparterl 

For :05 nit]elies. Par In tsnto, La fatiga deJ mueilc y las 

posibi 1 Idades de fad in pte’r..atura del rnueiie Sc reducen 

Inciuso Si uno de Ion n:riles 17 y 18 fa 1 ia durante el 

20 nilotniento dad vehico In, ci anicrtl guador 7 6 201 poede; 

unc lone: eon son un woe 1.le por in irenos dIlrafltc ci erto, 

t elopo - ki r lespo de oae ainhos rroci las VI y 18 ai en 

liii’] it &inea:ren to as de inuy halo a insigni fi can te, ya qua foc 

otue los :7 y 18 so so lecc icnari pa :a condciones do 

25 func onainiento esperada S. Poo to tanto, so me oran Ia 



an ran 1: in y con flab 11 idad del nmo r L ii -ado- 1 201. 

l grado do ParticipaciO:: de los esfuerzos 

cortantes y do l.a Ca rga dcl vtahlc-lv so puede lograr 

medlante is seleccion adocuada do parAmetros como las 

5 caracieristicas del diÆmctro y Is langJtud y is Eiexid]1 de 

los ma-lies. Al rnisrlio tiempo1 Is longltud efactiva de los 

rnuelles precoinprimidos suede sen reducida sin reducir las 

caracterasticas del amcrtguador 1, 201 y comoddad del 

Triotocic I jabs 

10 Con referencia shore a las Piguras 3 a d, las 

caracteristicas y ventajas de.. aroortiguador 1, 201 de Is 

inveric:dri Se pueden denostrr comparat ivamente con los 

amortiouadores do mue I los senc illos de Is tecnica anterior. 

Las Siguras is a 36 proporcionan Is deflexion de iss reds 

15 pars las caracteristicas do carga ("proporciones de las 

ruedas") como Se describe en 1° anterior. Las pr°perclones 

de las ruedas Se traslapan pars los amortiguadores do 

nuelles sencillos y nobles establecidos en ci misno valor 

de tenacidad, 

25 Las Figuras I lb m ues L ran las curvas do 

proporcion do flexion para los moe 1 les establec idos en .1 a 

tenaci dad inicial de 1.91 kg/or1 (xl) 1.18 kg/mm (z3) el 

ajuste do "comodidad" Dara uris sold condicidn del 

motoci ctista en Us vehiculo dc dos ruedes 

15 Las caracterisricas it, di.sedc de los muelles 17 

77 



14 AC, 

:5 

18, de acuerdo con is :IIv000r(5r’, est.a]jec Idas On 2o5 dos 

vs. bier de tensc I dad 1 .18 :cg /mm y 1.91 kq/nm, asi coma pars 

Uri ace:: t.iguador de mud lea sencli los as Informan en is 

Table : siguiente: 

Tabla 1 

I CombinaciÆr] de Oorrtnrnac:or! de Nuefle Mucus 

Mueles )22} Hr-ell" Senc_lo 5e10 

conodijadj (z) comoOtda 
d) (z3) 

Exte- Inte- Exte- - Inte-
nor nor nor nor 

- 

A Dirnetro 6,5 5 6.5 5 7,5 7.5 

de 
aa]TIr:re 

B DIAW.e-to 55 36.5 55 4.5 lB 48 

prorediO 
de 
es or r a 1 
(mlr.)  
ssoraies 10,75 15.25 21 19 5.5 20 

I) rsprsies 12.25 16._2__Y0.5__71

 

:5, 20.5715 

tots lea  
IS ?parcC.:arQa 8.5 12 14 7 10 U 

I1atr.ai Dc 
acuerdo 
car’ 
154454- 

20 Las fig-ras 5a a 5,: respect ivamcnte muestran las 

curvas Os proporcidn de flexi Or: pars ci Thus ire 18 exterior 

(Flours Sal y ci muello :7 interior (Figura Sb), con is 

comblr’scidn de flue: lea (z2) Leniendo ia ml sma tenacidsd que 

pars 02 nuel Ic sencilic: canvoacional (ii) descrito en 1° 

25 anterior, que es uns tcnacidad Os 1.51 ko/mrr. Los mueiies 



15 

17 1 8 son riRleiles de dot ie oroncrc..iOII Las prop-:-:-rciones 

de flex 1:: Para or rnued J e :7 
i r:t erior so’i rnaiores quo pare 

el nuelle 18 exter.tor 

Las Fiquras La a 6c respect ivarnente muest ran I as 

5 curves do pr000rciOn de fiexiOn pare e mue lie 18 exterior 

Uuqura 8a 
y 

el medic 27 interior Fiqura Lb) con Jo 

corabinaciOn do rnuelles (z4) teniendo igusi tenacidad do 

I 48 kg.mm qua pare ci mueiie senciiio cnnvencional (53) en 

ci ajuste de Thomodidad" comb se describe en io anterior. 

40 10 El arnortiquador con la combi.nacidrL do mueiies, 

ramada (r.ediante duel 1.es 17 
y 

18 internos 
y 

exte rnOs 

entonces Se cnmpara an rendimiento con ci amortiguador de 

moe1 los senc I ins, cuando Sc e.stabiec to an los dos valores 

de tenabidad de 1,48 kg/.pm y 1.91 kg/nut, Los resultados Se 

15 proporconan en la Tabla 2: 

� 20 

25 



15 

Las veotejas de Ia oonbinaciOn de muelles (z2) 

sabre eJ On -I le converic. ion al (zl) para la misma cornodidad 

del matociclista v capacidad do carga en la tenacidad do 

f7 exi[: de 1.0: /mm, so puede observar a Dartir de ].a 

20 lanai Lcd del nice 1 lc� ensamb 1 ucla reducido (7) menos del 201 

(Cs 18c3 r, !.na redllcci an cia 217 mm a 174.0 mm) La 

di stanc ia B, arc t re el as run to 5 infer icr del nuel le 11 ci 

ca] 15 inferior, Se incremental a 551. ccli e.i beneficio en 

rm 1105 de evasiarc do fabricacids de depresi. ones en el 

25 quardac adena pare acs;ccda r a’ asi ento de mccli a - En at raa 



7 

pa_aoras, ci pill, rc]acadena Se puode fabrLca r sot-. una 

confJurac ion indepnden Sc de los parOmetros de di SejiC de 

n arsrt iguador 1 201 onriLado corca del componente con 

Costa de tabricaci on reducido oorisecuente Esto es evidente 

5 a partir de is Flgura 7, Cue represents una motocicleta 

adaptada con un amortiouac]or posterior que –ncOrpOra la 

LrIvenciOn. La Figura S reprosenta una motocicieta adaptada 

COD Un amortiyuaaor Convencional de rnuei]es senoiI.los, 

donde una depreslon 50, Comb so marca, se ha proporcionado 

10 en ci guardacadena. ThI deoresiOn esta ausente en el 

auardac-adena an is motocioleta de la invencion. 

Tarnbien existe espaC:o tnorementado disponibie 

para la guia del si.Leno:ador en oomparaoson COO los 

amortio’mdords do la teonica anterior que permiten que eL 

15 diseno de motbotcieta soomode ci siienc–ador en el espacio 

incremen tado USpCOI ble ut iii zando C: amorti guador 1, 201 

de co2nbinaciOn do rouol les de la presente invenoa.On El peso 

del raterai Para muelies LambiOn Se reduce por 5% y Ia 

to-nsiÆn maxima por A,3 i, permi tiendo una ventaj a adicion;il 

20 en tŒr mtnos de costa v I]CO reduotdos de mate Cia lea para 

mueiles 

Si. or mseiie (z.3) .encil]a so coropara Inciusa COn 

le oonhinaciOn de mueiles (z4) on C] ajuste de comodidad de 

48 kg/ran, ar so reduce Ia long it ud del mue 1 I  

25 ensambi ado, mayor huc- go del amOrtiguador Para a  



ua.Ydaoadona y t.ens on max ifl!.a reducida de tai manera cue 

1 as yenta’ as S iouen S isc:do evdentes . Los bene f jobs 

a Lgrt if boativos ta:r.b t4n se Sc rec Ic Jtan Para Ia comparación 

entre ’a cornbjnaciôn de mueiies y pi 000juntO de mod lies 

S sescir]os ea ci Si uste de tenacidad pars la comodj.dad de 

1 kg/mm. 

Ademis, Si ci mueiie sertctl10 Se configurara Pala 

distribuir man comodidad pars ci motociciista Kz3) SC 

incrementaria la proporción de flexiÆn por 38%. La 

10 combinacion de mjeiies Para ’a misma comodidad del 

motociciista 
(74) doria lugar soiamente Si peso 

100 
mentado del medic por :9s. Por 10 Saute, ia 

combinacidn 
de mueiies Cs mae eficiente en terminos de 

m000r uso do materiaies. Ce este modo, es posibie Un 

15 amortiguador i 201 due proporcione ens comadidad pars ci 

rnotcciciista significativamente mayor, a in menor costs de 

fabricac iOn gee para no amort iguador de mi]ei ics senor 1108. 

Las dimensicncs or opiedades del material, V 

caracteristicas de rendimierto de las doa con flgurac  cue, s 

20 de la inverLoido es dcc 1r z2 z 4 sort DjeudldS, Los 

a ustes de Is tenacidad an I iexibn 1.8: kg /mm y 1.48 

kg/nail) sort dos eemp los par.a una coLJcicleta conocida - is 

pot idle lograr case I tados s imii ares pars di fercatee a j us tes 

do tpr]acaclad abecuados para di ferentes vehicuios 

25

 

7lotcr’2ados. 



NOVEnAD D LA INVENCIoN 

[ai)Lorldo clescrito :,rose;.;te ar:venc_-or! Se 

c�o as ideL a =no noveclad 
y 

par Is rants se L-eciama coma 

oil iednd Is deass its en las siovi entos re iS.; incliCaC Lones 

REtVINDICACI4E 

1 Un amartiguador K 1) caracteri zaclo porsue 

comprende una comhioaciOn de rreIlen (Y7 18) que tiene 

Primer y Segundo e.lemea tas dem no lie 17, 18) qua t jenerl 

10 capaciciad de a Lnasenar enecqia a part ir do las vi brac–ces 

del veh CU lo, e. primer V sea du ci eme000s de moo lie 

18) se dial- en operat ivamentu oar a conca rti r La cargo 

dohaH so las v ibracionus induoidas par ei r erreno durante 

ellnc;vTaentr de- vehsulo (i �3:i) 

15 2. 81 amortiguador (1) de conformidad con la 

reiviodi c.ac.i Sn t, caracteri zado porcine I’s es fuerzoS 

corvart ceo que ceo ul tan do La oolnores ion 
y 

extens Sort do los 

slemontos do rnueite durar’te 
& 

mcvjmiento del vehiculo 

(100) es tn dentro de I unites permit idos. 

20 
. El anortquador 1) do confcrrniciad con La 

cciv mdi sac iOn 1 6 2, earacteri zado pa rcue Jos e lementos de 

riuttILO 
( 

iT, L8ise onco ontos. 

1. 81 amos tmcuector 1 do contormidad con la 

roiv Thdi caci on 3, Ca recteri zado porque La combi nac iOn de 

25 mue ies conp re ride on n:nLno de dos C lcmentsa de mud e (10 



. 
El arnortiot:td or 1 do orforrni dad COIL is 

re lvi rid I radOn 4. c, rsc cr1 ado parque los element os do 

moe 1 le (17, 18 tier.en di. ferestes prorJorC tunes do flexi On. 

5 6. El amorLiauador U) de ccnforldad con Ia 

reivirtcajcarjôn 4, caracterizado porque los elementos de 

muelle (17, 18) tlenen varias propordiones de flexion, 

7. El amortlousdor (1) do conformidad con Is 

reivimdicaclOn 4, raracterizado porgue los elementos de 

10 muelie (17, 18) tiener, propordiones do dohie fiexiOn, 

8. El amortiguador (1) de coriformidad con 

cualcuiera de las relvindlcaciOnes precedentes, 

coracter:i.adu porque los elenientos do muelle (17, 18) Se 

disponert sobre un cilindro hidrÆulico (4) quo forms otro 

15 componente dci amortiguador (1). 

9. El annortlguador (201) de conformidad con 

cua1ou era de las i-c lvindicao iones precedentes 

caracterizado porcue los elemertos do .muelle (17, 18) soP-- 

espaoiados por on espariadot (21) pars evitar Cl contucto 

20 por fr Icc iSo do los el enentos de flue: Ic (17, 18) 

10, Li aiciort Iguador (1, 201) de carL fommi dad con 

cr5 1(40 lers do lao ro vindicacIoiies pr-acsdentes, 

caractur izado porc1-re is tenaci dad do f lexi-i-ri us la 

rorthinaui6r do ’niueilss (17, 18) Se eclecciona pars 5Cr 

25 S cuad cue pa ma on amorti-ruador do mueller send lbs. 



11. El amort:ouadcr (i 20 1) de coriformi dud cur: 

oualou iera do iee r e vindi.cacione pracedentes ,e n Us I, 

Ca racto r ira do poroue ti-ne l:r: hl]elqo do qua rdacaderia de un 

CICIO do motor, 

5 12. El anortiquador Il, 201) caracterizado porque 

conprende nedios de ajuste Dana ajustar La pr000mpresiOn de 

los elementoa de rnuelle (17, 18) 

13. Up arrortiguador (1) de vehicubo de 

conformi 
dad con ouaiqulera de las reivind–oaconea 

10 precedentes, caracte,-lzado porque 0011iprende: 

� un oueroo requlador (2) cue tiene un cilindro 

bidrduiico (4); 

un par de nite’ las de compresiOn helicoidales (17, 

18) preconiprirnidos on U:: valor prodeterrainado do carer, en 

15 rnuelle (17) que es ura mi:ielle interno dispuesto sobre ci 

cilindro hidrdulico 1) y F! otro rauelle (18) que es Un 

muelle exterior dispuesto sobre ci rn-aol le interno, los 

med :es internos y ester nos pa L. compa rt ir la earca debido 

a las vibraclones indac idu pre el terreno durante ci. 

20 funcionarniciato del vehir:ialo - 

14. Un vohiculo quo inc.Tuyc un arnorciquador (1, 

701 r]e con forinldad cola cual gui era de as reivi ndicaciones 

precedcntes 

15. El ’�c-h cr10 de confornlidad con la 

25 relvinidtcac On 14, caracter zodo porqlie e] arnort iquador (1, 



2C ) ic�rina oarte de una e:l]sper:HorI a -iieda nosLerlor de 

:ra notocicieta 100 

16. El veh) Cu) C ic con formtdad con -a 

retvnd1caO16n 15, caracteri1ado po:quo ci amortiguador (1, 

5 201) t tone on riuelqo do n qua rdacadena do La motoct cleta 

(100). 

17. ml vehtcu2o do conformidad con la 

reivi ndJcaelOn 1(, caracter.tzado pornue on siento de 

muelle pars los rnueiies 171 15) Se forms 

10 independientemnente de guardacacierma de The notocicieta 

(100) 

18. 81 ndtodo pars dlsenar 005 rnotoctcieta (100) 

qoe l:tene un amorttgu.ador (1, 201) de conformidad con 

coaiquiera de las rely trmd I sac tones I a 13, capacteri7.ado 

15 ocrqc ci espaclo pa -,r quiar or- silenci ador. Sc proporc:iona 

al sc.ecoLonar C: arnorticoador (1, 201) sobre un 

amort tuuador con roe lie scoot 

19. un nØtodo pars laorscar un conlponente be 

nlotoctcleta, carac Len rado pc.rque e.1 conponente Se fabrics 

20 con one conf q-oracibn ndependae.nte. de Los patnmetros de 

htso.no do on anmortiguador (1, 201) nlontado cerca de on 

ziomponente. 

20. El rnetodo he conforrntdad con is 

reiv 1 ndi caciOn 19, cc rector i zado oorcjue e compononte Cs un 

25 guandacadena ’Jo una mntoctcm eta (100) 7 CI parcimnetro be 



2:. 

r 

IV 

RESUMEN DE LA IHVENCION 

On amer biguador (1 2)1. 0cc corprende Uris 

co:r.b ccci on (17, 18) de mue 1 les que L. lece primer y segundo 

elementos 11, 18 } de mue lie gre t erlen capacidad de 

5 almacenar energia a partir do Jas vibracicnes del vehiculo, 

el primer y seq-undo elemontos (17 18) de muelle Se 

disponen operatiVamente para comparLir Ia carga debido a 

las vibracirnes induci das p(,r ci terreno y Jos es fuerros 

cortantes resl]ltantes de is compresiOn y la exter,sjdn de 

10 los elementos de muelie durante el movinent0 dci veliicuio 

(100) es an dentro de los limiter perni iti.dos. Los eiernentos 

(17, 18) de muelle pueden disponerse sobre cc cilindro (4) 

hidracli Co q-ue forma un eler-ento adicionsi del 

ajnort icuador Ta] arnort igDaor .1, 201 tiene ventaj as de 

15 costo, comodidad, y fiabilidad cuando Se aplican a 

vehicuos tales como motocicietas. 
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.U60GII46 (2006.01) FISF 70 (200601) 

Applicant 

BMAJAUTOL!MItED etai 

I This ophsiou contains inditions relating to the follo"g items: 

[] Box No. I Oasis ofthc opinion 

Cfox No. II Priority 

S111,11, H] Nonesisb!tsmnentofophuion with MW to mll inventive stop mad Indusuimi applicsbil* 

Box Wo IV Lack ofunity ol&tlwention 

Box No. V Reotened statement uridor aisle 43btsJ(a)(1) with regard te novelty, inventive step or thdtssbsi applicability; 
Win ons end cxplms*tinns supporting ,Lseh StjIanit 

Rox No. VI Certath dommanu cited 

USoxNo. VI! Cestaindafecis in the intensatious! application 

IKBox No. VIII Certain obs Tvasicnd on the intemadonal applicain 

2. FURTHER ACTION 

Ifademand for evereem0aprcliiütaryexsniiitsiios  LSsu.de, this opinion will be considered to boa wriltea opinion ofdielmttiorei 
Preliminary ExaminingAuthosit, (WEA)emax that this doss act apply what the appluant,homeSanAulltyotharthaa this onto 
be the PEA and the chosen Fri has notified th, Interisslbnal Buitma none,Kulo66.IbIa) par mine, opicilosis of this International 
Sewehing Authority WE not be so cou side rct 

If this opinion is, no ptovidt4 above, onndcrcd ne swritten opinion of Six D’EA! the appLicant in invited to Weet to the WEA a 
WWI, ropty toee where appiopriste. with thrtesie, bcthc the e,pstn oU otovths ªvsn the daze ciiTh&g of Porn, 
per,ISA220 or Writ forexflasionof22 months from the priority date, wmanow expires !mar. 

For ftTher options. see Popes PCT/ISAfl2O. 

3. For rrnmer deQit; s stoics to Fern PCTItSA/220. 

WO ns)Log.ofthtJM osceofcootpLcslnofthauoa rized Officer 

AUSTRALIAN FATSNT OFFICE I GUYEP0
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WRInEN OPITfiON OF TUE 
INTERNATIONAL SEARCHING AvTHomn 

With regard to The S,geage, this opinion has been established on the basis cf 

The international application in ton language in which it Net filed 

A tunslation of line international application into, which is the noguage eta 
tanslation airnished for the increases of international search (under Rules 123(a) and 231(c)). 

1. This opinion has been established taking hue account (he reclirintlon o!.n obious mIstake authorized by or notified 
to this Authoedy under Rule 91 (Rule 43bis.l(a)) 

3. Wflregurd oanynudee(ide ndMra&euacM rqucaccdi’o1osad u the bb Jappdicatio this opfrnhas � 
established on The bssis of. 

a. tweofmateriai 

Da sequence listing 

Dable(s) related to the sequence listing 

b. forma olmaterial 

D on paper 

In alconic form 

c. timeoffilingloirnisl’iug 

0 contained in the international application as filext. 

oCal pnicnber i.th the international application in eletonic form. 

Ojmished subsequenily to this Authoflty for the purposes of search. 

4. In addition in the case list more than one version or py of a sequence listing andlor table(s) relating thereto l,as been 
filed or tarnished, the required statements that the infonnzon in the subsequent or additional copies is Identical to that 
In theappTh&oaa filed or doe, pa go beyond the aUca&o as TIIt4 as approptia Were fluiiishth. 

5. Additional comments: 

rorm PCF/1SA1737 (oox No. 1) (April 2007) () �)f 



’WRUTEN 0 PIN JO N OP tH 
INTERNATIONAL SEARCHING AUTHORITY 

or No. IV Lack of unity eflnvenon 

I, In response to the invitation (Form PCr/lSAj206) to pay additional fees the applicant has, ,flbln the appfitatle Urne 
limit  

paid additional fees 

0 paid additional fees under protest and, iliac epplicabl the prot fee 

Cpaid additional fees under pratest but the applicable protest fee wa not paid 

notpthdadditionaLftes 

2. 0 This Authority found that the requireniect of unity of invention is not complied iadTh and chose not to invite the 
applicant to pay additional fees. 

3. This Aethority considers that the requirement of may ofinvention in accordance with Rule Ill, 132 and 13.3 in 

C cowpJS,d with 

FXI not complied with for the following reasons: 

The difibrent inventions are: 

I, Claims I to 17 are directed to a shock absorber, or a vehicle with a shock absorber, comprising a spring 
combination having first and second spring elements which are operadvely disposed to simm load due to road 
induced vibrations during the motion of the vehicle. It is considered that a shock absorber with these features 
comprises a first inventive concept and a first set ofdistinguisbiog features. Clam, 18 is directed to a method of 
designing a motorcycle wherein the selection of Too shock absorber as deed in claims Ito 13 over a shock 
absorber with a single spring provides space for routing a silencer. While claim IS is directed to a second 
inventive concept of Touting a silencer in designing a motorcycle, the design method inherently follows from 
The shock absorber of claims I to 13. Consequently, claim 18 is inherently covered by the search of plasmas I to 
It 

2. Claims 19 and 20 are directed to a third inventive incept being a method of fabricating a motorcycle 
component wherein the component is fabricated with a.configuration independent of the design parameters of  
shock absorber mounted proximate to the component. There is no clamped hifirkhop on the pWXiJDatfl 
component which thus includes such a conventional component as the motorcycle rear wheel. Consepisatly, 
claims 19 nod 20 are so unsoppored by the description that a meaningM searth could not be carried out 
Claim 20 planes no further meaningful limitation on claim 19, in that claim 20 specifies one particular design 
paranietor whereas claim 19 requires independence of all design paramters. As well as king directed to a 
difibrerit inventive concept, claims 19 and 20 also do not share any potentially distinguishing features with any 
of claims Ito IS. 

Each of put abovenientioned groups of claims has a different distinguishing feature and they do not share any feature 
which could satisfy the requirement for being a special technical feature. Because there is no common special teclutical 
featvre it follows that there is no teclmical relationship between the identified inventions. Therefore the claims do not 
satisfy the requirement of unity of invention apflori 

4. Consequently, this opinion in teen established in respect ofthe following parts ofthe intemational application: 

all parts 

FXI the parts relating to claims has  I 18,21 

Corn, PCrJlSAt231 (Be, No. IV) (April 2007) 

. G 2 



WrIITrEN OPINION 01? THE 

nez No. V Rnnmed,t.bm4t anger Xi,!. OtisQaXJ) with itgnd he novelty, iuve.Ikve slap orimOdripI 
applkabIlIty eltafioms and nplsnftous Supporting Such stiteulent 

I. Statement 

Nove’(O Claims 13 

Claims 1-12,14-18,21 No 

Inventive step (IS) claims 13 YES 

Claims 1-12,14-18,21 NO 

Immusermi applicability (IA) Claims 1-18,21  YES 

Claims NO 

3 Citations and expIanalioiis 

The following documents produced in the International Search Report have been considered for the purposes of 
this report: 

DI US4126302 
fl2 US669t99I 
D3 US3856285 
D4 US 2010623 

NOVEL1Y(N Claims I - 12J 4 -  

Document DI discloses all the features as defined in claims 1-12,14- IS, 2!. See the comparison of claim I 
against the citationt 
Dl discloses a shock absorber comprising a spring combination having Lint and second spring elements (34,40) 
having capacity to store ener&v 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. 
produces as defined ln clothes 2toll areShare mentholated inDi. 
DI also discloses tbawras as claimed in claims 14th IS 

Similarly doczsment D2 discloses all the features as defined in claims 1-7,9-12,14- IS, 21. With reference to 
claim 12, D2 discloses adjustment means Seem as stopping member (36) or not and washer (28) for adjusting the 
pre-ocmpression of to spring elements (40,50)-

IIVBmVE STEP M, Cl. I - 12.14 - 18.21. 

These claims are considered not to involve an inventive step for the reasons as stated above. 

D4DUSTR]AL APPLICABILITY (IA Uaims I - IS 21 

Those charter are encountered to be roductriallyapplicthl& 

Form PCTflV237 (Box No  V) (April 20(7) 



- WRIrTEN OPINION OF THE International application No. 
INTEImATIONAL SEARCHING AUTHORTrY 

Pl7/1N2006/000201 

ex No. VIII Certain observations on the Inthrastlonal application 

The foflowing obsenations on the cthrity ofthe claims, description, and drawings or on the question whether the claiim are filly 
sepported by the desotiption, ato made: 

I. Claim I lacks chanty th its reference to said first and second spring elements being operatively disposed to ebaro 
load" as it leaves doubt in reader’s mind with regard to the arrangement of tic, first and the scond spring elements 
whether they are side by aide to each other or one spring is inside the another or they am connected end to and. 

2, Claim 2 lacks cItht as it puzpo’ls to be a dependent claim but at its present form it is an independent claim. 

Form PCT/1SAfl3 (Box No. VIII) (April 2OO) 
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Date of nailing I bOCI 
..._.j .,I Id moatWyew) 

Applicants or agents file ref&eiºc 

DM-026 
IMPORTANT NoTIFICATION 

InternaonaI application No. Intetnatiormi filing date (diIatka,) Priority date (dct/PIOJ7tMW) 

PC’V1N2006/000201 9 June 2006 10 June 2005 

Applicant 

BAJAJ AUTO LIMITED at at 

I. The applicant is hereby notified that this Inteenational Prelimina’y, Examining Authority flesmita herewith the 
international preliminary report on patentability and its annexes, ifany, established on the international application. 

2. A copy officialism and its annexes, fany, is beingtansmittedlo the Intetnational Bunau Iorcomoiuilicafion to all 
the elected Offices. 

3. Wheterequired by any of the elected Offices, the International Bureau will protons an English ventilation oftha report 
(but not of my annexes) and will tnnsmit such aaslations to those Offices. 

4, REMINDER 

The applicant must enter the national phase before each elected Office by performing cerlain acts (filing murolmoses 
and paying national fees) within 30 months from the priortty date (or later in some Offices) (Aiticle 396)) (see also the 
reminder sent try the intemationai B,jre with Form P(Tr/16/301). 

Whereatranslation of line international application must be finished to an elected Office, that tauslation must contain 
a teamalation ofany annexes to the international preliminary repoti on patentability, it is The applicants responsibility 
W prepare and funded, such tamislatiom, dircctly to each elected Office concerned. 

For finther details on the opt icam, time hours and requirements of the eleeted Offices, see Volume U of Is PCT 
Applicsnh Guide. 

The applicanVs attention it drawn to Article 33(5) which provides plastics criteria of novelty inventive step and 
induswial applicability described in Article 33(2) to (4) merely serve the purposes of international preliminary 
examinatioc amid that any Connecting Some may apply additional or different criteria for the purposes of deciding 
whether, in thai State the claimed invention ia patentable or noC (see also Article 27(5)). Such additional criteria may 
relate for example to exemptions from patentability, tequiremelits for enabling disolosore, clarity and support for the 
clthms. 

Name and mailing attest either IPENAU Authorized ofilccr 

AUSUAIJAJ4PATUtTOFPICE 8. NGuYEN 
PD BOX 200, WODEN ACT 2606, AUSIRALIA AUSUALLAJ4 PATENT OFFICE 
E-mail address: rc’pstizlitgov.au (I so 9001 Quality CestitledServica) 
Facain,i]c Nc. (02) 6225 3929 

Teleplmat No. (02) 6223 2306 

Porn PCT/IPEA/416 (Jammary 20)4) 
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PCT 
INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 

(Chapter II of the patent Cooperation Treaty) 

(PCT Asticle 36 and Rule 70) 

Applicants or agents file reference Fog FURTHER ACTION See Porn, PCFHPEAI4I6 

DM-026  

International applicationNo. International filing date (d’monthiew) Priority date (&VlIOfltM)eQl) 

per0142006/00020l 9 June 2006 ’Clone 2005 

littensational Patent Classification UPC) or national classificaon and 1K 

hit CI. 

869611,14 (2006.01) BOOG ISFO7(2006.01) Fl 619/90(2006.01) 

260G 11/56(2006.01) F16F 71W) (200601) 

Applicarn 
8MM AUTO L1MWED et an 

I. This report is the international pr,linihsai examination rport, established by this International Pteliminwy Examining 

Authority under Mtcle 35 and vansmftted to the applicant according toMlkie 36. 

2, This REPORT consists Of  total of 5 slseta. Including this cover sheet. 

3. This report Is also accompanied by ANNEXES. comprising: 

L fl (sesv to the applicou, ond to he Thfernntiosuzi Bereat4 a cml of sheets, as follows: 

Elsheets of the description, claims and/or drawings which have been amended and are the basis for this report andlor 

sheets containing rectificadons anthorized by this Authority (see Rule 70.16 and Sectiott 607 ofthe 
Adminisative Insth1otions). 

Csheets which supersede earlier shee but which this Authority considers contain an amendment that gofl beyond 
the disclosure a the international application as filed as indicated in rem 4 ofBox No. land the Suppletnental 

Box. 

I. fl (sew to tiw 1ntn,,2IonaJ BureerL on!)) a total of (indicate We and number ofelectorile carrier(s)) . containing 
a sequenre listing and/or tahk related thereto in alecuonic form only, as indicated in the Supplemental Box Relating to 

Suence Listina (e Srction 802 of Em Mminisfrtive Instructions). 

4. This report contains indications relating to the following ftenir 

Box No.1 Basis of the report 

C Box No. II Priority 

CBox No. If Nou.esbblishinent of opinion wiTh regard to novohy, inventive step and industial applicability 

Box No. IV Lack of unity of invention 

[] Box No. V - Reasoned statement under Article 35(2) with regard to novelty, inventive Step Ot indus&ial applicability; 
cilations and explanations sI1ppolling such statement 
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Box No. I But, of the 

The international aopIiction in the language in which it was filed 

AaasIadoo of the sousmanii application but which is the bnguageof S 
ansIarion fijmishd forthe purposes of: 

intemauona search (under Rules 123(a) aid 23.1 (5)) 

fl publication oldie international appiloation (wider Rule 24(a)) 

Douefliational peeliminary exmnination (Rules 551(a) mid/or 55.3(a)) 

With regard to the elen,cnm oldie liltemational applioafion this report is based on (replacemsni sheets whoh have been 
fwnrhedro ths recerviag Qqwe in response to all MvitoUon ilmJ.Arlide 14.atereft#edrt In her teportas "originaJi 

FXJfl/cd
 orw MC arad Jo thu fltS: 
the international application as originally filed/Mnhed 

C the dtspiorn 
pages At orighially Aled/thniishe 

pages’ received bythis Authority on with the letter of 
moss,received by this Authority on with the leUn of 

Cthe claims: 
pages 55 orighialtJ rnS/thrnished 

pages’ as amenderi (together with asy statement) under Article 19 
Most received by this Authority on widi the kuer of 
pages’ receive4bythsAtrityon with for turner of 

the drawings: 
pages as originally file&Fjniished 

pages’ receIved by this Authority on with the ktt,r of 
pages’ received by this Authoriu on with the letter of 

Ca sequence listing end/OT any related oi . see Supplemental Box Relating to Sequtoce Listing, 

CThe amendments have resulted in the cancellation of: 

C the desctipuon. pages 

ho claims Nos. 

the drawings sheets/figs 

Cthe sequence isth’g 4pecet: 

any table(s) related to the sequence listing {pe4&): 

This report has been essblished as if (same of) the milendinents minexed to this report - listed below had not been 
ma, sthce they his" been considered to on beomd fenisbstire as 19e4 as indicatedin the SoppkmeutalBox (Rum 
70.2(c)). 

the description. More 

0 the Cherie Mee 

the drawings sheets/figs 

fl the sequence listing (specft): 

any tatle(s) related In thcste,x hetiag4pecyy.k 

CThis report has been established miring into account the rectifitatisfl ofan obvious iiilflakt authorized by or notiried to 
the Authority under Rule 91 (Rule 70.2(e)), 

if t:es 4 appflex soee all of those ssers ew,, he eqa,ktd s,qersrdsd. 

Porm pcTflPEW9 (Box No. if SriI 2OQ7 



INTERNATIONAL PREUMmARY REPORT ON PATENTABIUTY [lntemaziouai ap!icationNo 

Box Na. IV Lack ehialty otivvtj,bov 

In response to the invitation To resict Or pay additional Ibea the applicant hins, within the applicable time limit 

flresaicltd the claims 

fl paid additional fees 

Dpaid additional fees under protest and, where applicable, the protest fee 

0

 
Said additioni fees under protest bsjl the applicable protest we vgs not paid 

mneither restral tv claims nor paid addional fees 

2. This Authority found that the requirement of unity of lnvtntion is not complied sth and chose  succumbing Rule 68.1, 
not to invite the applicant to resvict or pay additional feet 

3. This Authority considers that the requirement ofunity ofinvention in accordance with 1uLes 13.1. 132 arId 3.3 5: 

fl con,lied ,vith. - 

[] lot complied with for the following renons: 

I. Claims t to 17 are directed to a shook absorber, or a vehicle with a shock absorber, comprising a 
spring combination having first and second spring eLements which are opentively disposed to share 
oth due to road itiduced vibmrians dwthg the moSn of the vehicle. It is considered that a shock 

absorber with more financier comprises a first inventive concept and a first set of distinguishing 
features, Claim 19 is directed to a method of designing it motorcycle wherein the selection of the 
shock absorber as defined in claims Ito 13 over a shock absorber with a single spring provides space 
for rooting a silencer, While claim IS is directed to a second inventive concept ofroutiog a silencer in 
designinga motorcycle, the design method inherently follows from the shock absorber ofclaims I to 
II. Caequenty, claim IS is inherently covered by the search of claims 10 17. 

2. Claims 19 and 20 are directed to a third inventive concept be’mga method offabricatitig a 
motorcycle component wherein the component is fabricate4 with a configuration independent of the 
design parameters of   shock absorber mounted pqoxhnate to the component There is no claiine4 
limitation on the proximate component which thus includes such a conventional component "e 
motorcycle rear wheel. Consequently, claims 19 and 20 are so unsupported by the description that a 
agenda put lsearchcouldnot he carriedoot Cm 2Oplacesno fiu*str mearnngfoi hinItatto 00 
claim 19, in that claim 20 specifies one particular design parameter wheits claim 19 requires 
independence of all desigi parameters. As well as being directed to a different inventive conetpt, 
claims 19 and 20 also do not share any potentially distinguishing features with any ofclthms Ito 18, 

Each of fire abovementioned groups of claims has a different distinguishing feature and they do net share any 
katwr which eorM satisi5 iha requirejnert for being a special tatimiosi feature. Because there is no common 
special technical fruits it follows that there is no technical relationship between the identified inventions, 
Therefore the claims do not satisfy the requirement of unity of invention a prior 

4. Consoquestly this report has been estsblished it, respect ofthe following parts ofthe international application: 

all pails, 

the partu relafin to claims Not. 1-18,21 

Pomi p711Tav409 (Bc:t No. IV) ApdL 2007) 
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5)4 INTEmqATIONAL PRELIMINARY flPORT ON PATENTABILITY Iiitttnational application No. 

PCrffl42006/000201 

B., No. V Reisaned statement abtr Artick 35(2) with reEard no .ovelty, Inventive shop or ludusifiul ,pphtsbIIi; 
citations and eaplanatlobs supporilut 55Kb itaftuieRt 

I. SbtSmetn 

Novel’(N) claims 13 YES 

Claims I -12,14-1S,21 NO 

Inventive step (IS) Claims 13 YES 

Claims 1-12,14-18,21 NO 

ndsstial appIibiliw A) claims 1-18,21  YES 

Causes NO 

2. Citations and explanations (Rule 70.7) 

The follosing documents identi–ied in die International Search Report have been considered for the purposes of 

this report: 

Dl US 4126302 
02 US 6691991 
03 US 3S5625 
04 US 201%23 

NOVELTY IN) CIains–ni2. 14-1821 

Document Dl discloses all the fatures as defined in claims I - 12,14� 18, 21. See the comparison ofelaim I 
against the citationt 
Dl discloses a shock absorber comprising a spring combination having first and second strong elements (34,40) 
having capacity to store energy from vehicle vibrations, the that and second spring elements being operatively 
disposed to share load due to road induced vibrations during the motion of the vehicle. 
Featwes as defined in dam’s 2   11 are also anticipated in Dl. 
Dl also discloses features as claimed in claims 14 to 18 

Similarly document D2 discloses alithe foatures as defined in claims I - 7,9-12, 14-8,2?. With eferenoc to 

claim 12, D2 discloses adjustment means such as stopping member (3 6) or not and washer (28) for adjusting the 
pre-compression of the spring elements (40,50). 

INVENTIVE STEP (IS) CJas 1-12.14-18 21 

These claims are considered not to involve an inventive step for the reasons as stated above, 

INDUSTRIAL APPLICABILITY (IA) Claims I - I! 21 

These claims are considered to be indusfrially applicable. 

Fern, PCT/IPEA/409 (Sox No. V) (April 2007) 



IVTIONAIPUUMABY RY2OIC Ot YATh$TAjUTY nTanon& ,ppicattn No. 

pernNl000t0002Ol 

Box No. VIII Ceflsn obaerytioas on thi lntemaIioaaI Application 

flit following obsenalions on the clarity of the claims, description, and drawings or on the question winothe,theclthnts ardilly 
upportad "c description, remade, 

I. Claim I lacks clarity in its reforms to -said first and second spring elements being operatively disposed to some 
Instep as it leaves doubt in readers mind with regard to the anangement of the first and the second sprhigelenieots 
whether they art side by side to eath most or one spring is inside the another or they are coonecied end to end. 

2. Ctaimfltap,poo tie aducndnntThbpSeM form IiSafliBdePa11defltclaim 

Forr PCTIIFEA/409 (ocx No. VIII) (A1 101fl) 



� PATENT COOPERATION TREATY 

PCT 
OrrERNAI1ONAL SEARCB REPORT 

(PCT Ax&k I nd ejsk43 und44 

Applimurs or agenes tilt refrrettcc FOR FURTUm tee Fotm Pcr/lsA2O 

KM-026 ACrION ii as wbers applicable iun,15 below. 

Iaitmalional EPlItttO No. ntsmalional fihiog daft ai’ath5w) (Ealiect) Priority Datt (ownrkear) 

per;m2006/000Iol 9 June 2006 I 0 3uoe 2005 

AppioMt 

BAJA) AUTO LIMITED Ct Al 

This k.ttmatlon& scorch report has been prepatd by this IntetsltoeaJ Samchmg Authnrftjid tmon,,temlto theft tpp]icaiit aecording 10 
AjlItle It A eapy is hrng lTanwthcd to the Iiaeenasiona1 BweSi. 

This iteteniatiollal scorch ovepm consLMs ofa total of 5 ts. 

LlS also a ompanied by &copy of each psior oil dtevment cite h this rtl,c,t 

I. Bias of the report 

With egard to tiac ltnpfle the inrasational sanroh was Ca,Ti5 ott on the basis nE 

The in,,mi oppJition in the lange in which it was tl]cdEl  
AuntftofthttL%ou .wtOcl tasac nIt 
ifsnslation tijn,ithed for the pusposes cfinten,atjonai aenoh (Rules 52.3(5) and 23.1(b)). 

b fliisintion.imuch rçort has been established Taking halo account the reetifueaon of 11 obvlews mistake aus1,11ze4 by Or 
m6find to this Atmollty usndcr Rule 9t (Ili 43.Gb&(*. 

With rcgasd to any nadeolida and/Dr muon acid sequeace disciosod in tht inloniations applioaou, see Sox NO. I. 

C.rigo aaiaerslbwn6 o.snrchabt (ste Bo,clio. 1). 

3 USIy 0f10v.nUos I, tacking (Ste Box No. Dl). 

4 With Mitud to in, title, 

FXI - text 11 .pp,o,cd Is sobmitted by the oppffcast 

11 the text has licco established by this Authority to read as follows: 

5. With rtgatdth the abtinct, 

be 
ext is appuo"cd as sLubmittad by the appticit. 

ID flu tenet hat hens eelahlLthed, accordingtoRtsle 38.2(b). by bit, Authority as itappeois in BoxNo. IV, flapplitentmy, within 
tat tol mM of Th1s Wtmimel strob spoil. subunit oonvtienls to 0fpsAuthorft 

With regard to the drawing.. 

& the figure ofthc drawings to be publisbed with - abstract Figore No. 1 

flas auslt4 by the 

as seleccc4 "is Aushorily. bccsuse the appliomer few led to sssgess a llgvm. 

11 W selected by this Authority, becausc this jigrart bolter tharacteriece the thatt4Os. 

L_1LI o0b pubtithc 

Font PCr/lSAflIO (First sheat) (April 2007) 



INflIWLTIOrQL SEARCB REPORT lnIeniaonnJ appIion No. 

PCr/N2OO6IOOO2O 

&x No.11 Olmervatloas ,There cenaiji elsjm, were found unsearchable (Conttuusflon of hen, 2 of fine iheec) 

This joternatlorsM search report has not lism ettablished in respect ofceluin claims wider Article 17(2)(a) for the folIo’ing 
mum 

Cl Cmansit 

because they relate to subject mautr fbi requfred to be searched 
"m Airbus rumly 

2. ClainisNos.: 

because they relab to parts ofthe international application that do not comply with the prescribed requirstileotta to such 
So, boards mad no rotational impression search can be carried 0* specifically: 

3. ClaimiNos.: 

because they are dependent claims and are not drafted in acocrduzice onto the second and third sentences of Role 6.4(a) 

Box No. Ill Obiemilons where iiuIW of Invention Is backing (Continuation of than 3 of first sheet) 

This International Searching Authority found niultiple inventions in this international application, as follows: 

I. Claims I - I?, IS: A shook absorber comprising a spring combination having first and second spring elements 
having capaciLy to more energy from vehicle vibrations. 
2. Claims 19, 20: A method offabrioatiEg a motorcycle component 

us reasoned on the extra sheet 

As all required additional search fees were &nely paid at the applicant, this inteniazional search report covers al] 
teachable chains. 

2. Ej As all searchable claims could be searched without effolljusti&ing additional fees, this Authority did not invIte 
payment of additional fees. 

As only some of this required additional search tbes were timely paid by the applican this international search report 
covers ont, those claims br which fees were paid, spccifically claims Nos. 

4 No required additional search fres amorously paid by the applaint. consequently, this international search report is 
resfticted to the invention first mentioned in the claims; it is covered by claims l4os.: I - IS. ZI 

Russians, so P,Mtst 11 The additions) search feet were accomppnied by the applicants protest and where applicable, 
the pinent of   protest fee. 

The additional search fees were accompanied by the app]icans protest but the applicable 
protest fee wns not paid within the time Jimit specified nonessentials  ni. 

No protest accompanied the payment of additional search fees. 

Form PcVisAahl. ontinuesion of srstshect (Zfl (Ari! 20 
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- INIWiATIONAL SEARCU REPORT lnttralioiial application No. 

PCT/142006/000201 

I A- CLASSIFICATION OF SUrnBCr MAVrER 

lot. Cl  

50114(2006,0!) 860G 107 (2006.01) F6F 9AW (24.01 
801156(2006.01) FJoF 7/00(2006.01) 

Asserting to loteniationa] Patent Classificition (IPC) or to both national classification and PC 

B. HEWS SEARCHED 

Mjnkouw doetnuestation seastand (clessitication system followed by clessiftcallcn symbols) 

DormoTno)sibnd,mooth o1,cr thwi mh,in,wu doclmentstoo to - extent Mat such socommoo, re inGlujed in the flelds eta’thed 

Eonjc data bew coneulcc4 duæftg the inwniaotuI search name of data base end. whue pracdcabJ4 search tents LJ 

DWI we B606 151,17/-, B62K 25/-F! 
op 

7/,9/- 
& 

keywords: spriog, cofL two, dual, stoond, twin, combrnattoa, 
sddition, auxiiiazy, plus, supplement, double, cycle, bike or similar terms. 

C DOCUMENTS CONSIDERED TO BE EELVANT 

Category Citation of docenien; with indication, whese appropriat4 oftherelevant passages RMIOV,nIto 
claim No. 

US 4126302 A (CURNV[T) 21 November 1978 
X Whole document I 12,14-18, 

21 
US 6691991 Dl (HUANO) 17 February 2004 

X Violodocumont 1-7,9-12, 
14� 18,21 

US 3856285 A (YAMAOA) 24 December 1974 

x 

See fig.14 1 ’-7.9-12, 
’4- It, 21 

US 2010623 A (BUGArII) 6 August 1935 
X llioIe document 1-7,9-12. 

� 14-18,21 

[I] Further documents are listed in the continuation of Box C See patent family annex 

vecI cdc5g4n ot cited 
K dvcosnnns Method d.egsiws  An, ofth  III 4ash is P td tpublietedtthe ittcm.tiaraj WAS draft orpdeffiydatc I’d netia 

nolceeu.dmnd lteafpnrrsIe,ncs eorrnath thflppIieilion tuceisrouedaSthepthwJpI.irthss,y 
---my�

’3’ sgffsspplinatinn srpse,c hi PMWaJ  orafto, - X’ dnern"t If par stevens; the oI.imcd MVOSbOS ent be nomddas novel 
tanatta.td flhjtte on cantoS %t cesniteet o inolw A, weitht aP ’that t se,meot ii ieu 

aloe. 
V docuineuc ,hism ddY MIA, dolbts 0e pdodty claim($) r donmit otsiaI.’ neno the ol.bnnd invta eaeiiet bc considers to 

orwthas is can m tscsbcish tin publication data of irvolycero isvttve irep who, the docounil is combsd wifit wooer mom other 
WOW Who A, Me secinl home as opnciti5) scee dxrmcnls. oath toaibin.too babe obitous LO a PeAA skiled in the Al 

&’ docommil unmWroftheS&mnfrom ramjl 

’F doeumcuc published psior In ma tntm,nttonat IIlio dam,bu
 later thee the pdodry dale nI.msd  

Uaneorflne acital completion of M, inloeaLse.ndo Be, fnaistcthtatts%d4ntt seant%twa 
I U MAY O7 

07 May 2007 

Nujue and onailing address of the ISA/AU Authouized offica 
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1Mataoimpp1icafion1o, 

rcr/lNzoo6I0002o I 

Continn.tlon of Bo’ No, If 

- Claims Ito 17 are directed to a And absorber, or a vehicle with a shock absorber, comprising a spring 
combination having first and second spring elements which are operatively disposed to share loan due to road 
iiedratio,s during The motion of The vthicle. It is considered bear  shook chanter with these features 
comprises a first inventive concept and a first set ofdistingofshing features. Claim IS is directed to a method 
of designing a motorcycle wherein the selection of the shock absorber as defined in ctaia,s Ito 13 overt 
shock rlbsorber with a single spring provides space for routing a silencer. While oiaim IS is directed to a 
second inventive concept of routing a silencer in designing a motorcycle, the design method inherently fbllows 
from The shotk abso*CT of cnjrnt I to 13. Consequently. claim 18 is unlymently covered by the search of 
claims I to I?. 

2. Ctms to afsd It) an nomedmito athird iiwentive concept being a method of fabrIcating a motorcycle 
component wherein the component is fabricated with a configuration independent ofthe design parameters of 
a shook absorber mounted proximate to the componrnt. Time is no claimed limttstiou oaths ptoximaze 
component which thus 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. 
ClMsa 20 plates to frath,r memingtM Vunitation an claim 19, in that claim 20 specifies one particular design 
paramoter whereas claire 19 requires independence of MI design parameters. As well as bring directed to a 

� different inventive concept, claims 19 and 20 also do not share any potentially distingitishing featwes with any 
of claims Ito 18. 

POT Role 13,2, first sentence, states that unity nfinvention is only fij Ili lled when there is a technical 
relationship among the claimed inventions involving one or more of Me same or corresponding special 
technicat feensics. PCr Rs%e 132, secoiui sentence, defines a special technical Feature as a feature which 

Each of Me ahovementloned groups of claims has a different distinguishing feature and they do not share any feature 
which could study the requirement for being a special technical feature. Because More is no common special teolmical 
feature it faft,ws Met them is ory technicet relationship between The identified onvoymons. Therefore the claims do not 
satis& the requirement of unity of invention aprior 

Form PC17ISA/21 0 tcxtrs thcctXApdl 2007) 3 



IWThP.NA7IOISAL SEARCH REPORT - 5mationai app!icatiori No. 

Information on patent ttiIy members PCr/1N2006/000201 

This Amex iistsThnown "Atm publication Imtf patent itily members relating to the patent doctmenh cited1ifl 
above-mentioned international search report The AusInIizn Peteut Office Sm uc Wty lit!t tr these paa�eüam 

I which are merely givan fbr the pme ofiiiformation, 

Pattnt Doenent Cited in Patent Family Membr 
Search Report 

US 4126302 US 669199! 

US 3856285 JP 490122g2 

US 2rn0623 EL 34329 FR 741637 

Due to data integration issues this family listing may not include 10 digitAustialian applications tiled since May 2001 

END OF ANNEX! 

0 
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lox f VIII () bECLARATlO(: ZNTTIIIMEKF ro AntV rag no, fl GIWITED A P*TRIT 

In reJIIon to this JrnenatIonaI Appllcaon, Sajaj Auto Limbed, Is anIJed to opply for and 
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