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(57) Abstract: A device (1) for retracting a piston (2) for a brake caliper, said device comprising an annular seat (26) coaxial with
the piston seat, said annular seat having an axial abutment surface (40) perpendicular to said axial direction and arranged in the dir
ection of output of the piston (2), and a radial bottom surface (28) arranged facing said side surface ( 11) of the piston, at least one
elastic element (12) arranged in said annular seat (26), with a first radial surface thereof (13) in contact with force against said side
surface of the piston, and with a second radial surface thereof (14) in contact with force against said radial bottom surface (28) of the

© annular seat (26), at least one elastic ring (21) housed in said annular seat (26) and axially arranged between said at least one elastic
element (12) and said axial abutment surface (40), on the opposite side to the brake fluid, said ring (21) having an inner perimeter
surface (41) and an outer perimeter surface (42), between said inner perimeter surface (41) and said side surface ( 11) of the piston

o forming a first annular chamber (18) open towards the side surface ( 11) of the piston and towards the elastic element (12), a second
chamber (20) facing said outer perimeter surface (42) and arranged between said outer perimeter surface (42) and a portion (30) of

o said radial bottom surface (28) of the seat (26), said second chamber (20) is suitable for allowing the deformation of the ring (21) up
to its dilated configuration, said second chamber (20) is substantially continuous and annular; said ring (21) is radially elastically de-
formable varying between a rest configuration and a dilated configuration.



DESCRIPTION

"Device for retracting a piston"

[0001] The present invention relates to a device

for retracting a piston suitable for actuating at

least one pad for brake calipers of the type

comprising a body arranged astride of a brake disc

having a rotation axis and two opposite friction

surfaces perpendicular to the rotation axis. The

above-mentioned piston is suitable for axially

translating, thus bringing each pad in contact with

force against a respective friction surface of the

disc, generating a braking friction torque that is

opposite to the rotation direction of the disc. The

above-mentioned piston is slidably actuated within a

respective seat formed in the caliper body, biased by

the pressure of a brake fluid supplied by a supplying

plant, in a manner that is controlled by a user to

carry out a braking action.

[0002] In other terms, a braking action of a disc

brake is carried out by acting on the pressure of the

brake fluid, which push the pistons to come out

towards the disc, such pistons influencing the pads

against the braking surfaces of the disc, converting

by friction the kinetic energy of the vehicle into

thermal energy, and generating a braking force that



hinders the rotation of the disc, and thus the

forward motion of the vehicle, by braking the motion

thereof.

[0003] The device for retracting allows the piston

to come back into the respective seat again at the

end of the biasing of the pressurized brake fluid,

allowing the pads to move away from the friction

surfaces of the disc- and preventing them from

remaining inadvertently in contact with the disc even

after the end of the biasing. In fact, this would

cause the drawback of the persistence of a residual

braking torque, with the adverse effect of an

unacceptable reduction in the efficiency of the

moving vehicle, and a high, rapid consumption of the

pads and the disc.

[0004] Furthermore, in the cases of high braking

pressures, also the caliper body can elastically

deform, opening relative to the friction surfaces of

the disc under the action of the reaction of the

pushing force against the disc friction surfaces. At

the end of such biasing of the brake fluid, the

caliper body elastically regains its initial

configuration by moving also the piston and the pads

closer to the friction surfaces of the disc. In fact,

the piston will carry out a total return stroke that



is the same as the sum of a first contribution, due

to the elastic return of the gasket, and a second

contribution due to the elastic return of the caliper

body. In such conditions, the pad could remain

pressed on the friction surface of the disc even

after the end of the brake fluid biasing, with the

above-mentioned adverse consequences.

[0005] In fact, a problem that has been found in

the prior art is that, at the end of a braking

action, the piston can remain partially extracted

with respect to a rest position thereof in the

caliper body, by an amount depending on the

deformations of the brake caliper and the components

thereof during the braking action.

[0006] The amount of the piston return in the

caliper body at the end of a braking action will be

referred to as "Rollback" in the present

specification.

[0007] From JP 64-21826 U , JP 09-0606666 A2, JP

10292834, a device for retracting a piston is known,

which uses an elastic element, in particular a gasket

acting on the piston.

[0008] Such gasket is received in an annular seat

in the cylinder surface, and acts with force on the

piston side surface, elastically deforming in the



sliding direction of the piston during the biasing of

the pressurized brake fluid, thus accumulating

elastic deformation energy. Such energy is then

released at the end of the biasing of the brake

fluid, the gasket elastically regaining its

configuration and pulling the piston within the

cylinder .

[0009] A s the pad wears out, the piston advances

towards the outside by an amount that is equal to the

amount of wear of the pad, the sid e. surface of the

piston sliding with respect to the gasket. At the end

of the biasing, the gasket elastically regains its

original shape, drawing the piston back only by an

amount that is proportional to the deformation.

[0010] Therefore, this known device for retracting

a piston has the drawback of an inherent operation

variability related to the deformation of the caliper

body.

[0011] From WO 2010064265 (Al) , in the name of the

same Owner of the present Application, a further

device for retracting a piston is known, which has an

elastic element arranged with a radial surface

thereof in contact with force against the piston side

surface and facing an abutment surface arranged on

the opposite side of the elastic element with respect



to the brake fluid, and facing a first and a second

chambers that are adjacent to the abutment surface,

in which such chambers are suitable for housing

respective deformed portions of the elastic element

under the action of the piston sliding during the

braking action, and under the action of the pressure

of the brake fluid beyond a fluid pressure threshold

corresponding to an elastic deformation of the

caliper body.

[0012] Although such a device overcomes well

positively the problem of compensating for the

elastic return of the caliper body for high pressure

values, the need is felt to provide a device for

retracting a piston that is capable of generating an

overall rollback that compensates not only for the

elastic deformation of the gasket, but also for that

of the whole system, so that, in the absence of a

braking action, the pads are returned so as to ensure

their release from the disc friction surfaces.

[0013] Further characteristics and the advantages

of the device according to the invention will be

apparent from the description set forth below of

preferred implementation examples thereof, given by

way of indicative, non-limiting example, with

reference to the annexed figures, in which:



[0014] Fig. 1 illustrates in an axonometric view a

caliper for a disc brake arranged astride of a brake

disc partially in section;

[0015] Fig. 2 illustrates in an axonometric view

the section along the plane II-II of the caliper of

Fig. 1 , with pads and the brake disc omitted,

highlighting the pushing pistons of the pads, the

devices of retracting and the dust caps;

[0016] Fig. 3 illustrates in cross-section a

detail of the caliper of Fig. 1 relating to a seat

for a piston and an annular seat for an elastic body

and an elastic ring;

[0017] Fig. 4 illustrates the cross-section of

Fig. 3 , in which, in the seat for a piston, a piston

is housed, which lacks the dust cap;

[0018] Fig. 5 shows a comparison between a real

trend of the rollback without a device according to

the invention, and an ideal trend (constant rollback

as the pressure of the brake fluid varies) .

[0019] Fig. 6 shows a comparison between a real

progress of rollback without a device according to

the invention, and a measured real progress of

rollback with the device of the invention.

[0020] Fig. 7 illustrates in section a detail of

the device for retracting according to the invention,



in which the elastic element is deformed by the

action of the output motion of the piston, while the

elastic ring is not sensibly deformed;

[0021] Fig. 8 shows in section the detail of Fig.

7 , in which the elastic element pushes the elastic

ring until being dilated at the utmost;

[0022] Figs. 9 to 19 represent in side view some

embodiments of a ring suitable for defining different

retraction degrees of the piston to its seat.

[0023] Herein below reference will be made to an

"axial direction" to mean a direction coincident with

or parallel to the rotation axis of the brake disc; a

"hub direction" to mean the side or the direction of

a direction facing towards the hub or the inside of a

vehicle; a "wheel direction" to mean the side or the

direction of a direction facing towards the wheel of

a vehicle; a "radial direction" to mean a direction

coincident with or parallel to a radial direction of

the brake disc; an "extraction" or "forward" or

"coming out" to mean the direction of the direction

of the path of the piston exiting from its intended

seat in the caliper body; to "retraction" or "drawing

back" or "return" to mean the direction of the

direction of the path of the piston entering its

intended seat in the caliper body; to "elastic



element" the element acting with pressure or with

contact of force on a surface, in particular, but not

necessarily, an element to prevent that some matter,

for example, a brake fluid, passes from a side to the

other one of such element, for example, an element of

a synthetic material acting with a planar surface

thereof on a sealing surface of a piston for dividing

the containment chamber of the pressurized brake

fluid from the outside.

[0024] In accordance with- a general embodiment, a

brake caliper 3 comprises a caliper body 4 arranged

astride of a brake disc 5 (Fig. 1 ) . Said disc has a

rotation axis X-X and opposite friction surfaces 6 ,

7 , on which braking pads act, that are not shown in

the Figures. Said pads are received in said caliper

body 4 so as to be able to slide in the axial

direction to the brake disc (the direction parallel

to the axis X-X) to act respectively on said opposite

friction surfaces 6 , 7 . Said piston is equipped with

dust caps 200 secured to a seat provided for in the

side surface 11 of the piston and at the port 202 of

the seat for the piston 10 provided for in the

caliper body 4 .

[0025] Said caliper body 4 further comprises at

least one piston seat 10 suitable for receiving the



piston 2 (Fig. 4). Said piston 2 comprises a side

surface 11 suitable for sliding in said piston seat

10 so as to be able to be biased by a brake fluid

coming out from said seat to influence at least one

of said pads against said friction 'surfaces of the

brake disc.

[0026] A chamber is provided between said seat 10

and said piston 2 , which is suitable for receiving

brake fluid supplied through a brake fluid inlet, not

shown in the Figures, which put in fluidic

communications, by means of brake fluid ducts 201,

said chamber and a fluid supplying and pressure

control plant, which pressure is exerted, for

example, upon the braking command of the driver of a

vehicle on which the braking system comprising the

caliper is mounted, or upon the command of a control

unit for managing the driving of the vehicle, for

example, to correct the vehicle dynamic behaviour.

[0027] Said device comprises an annular seat 26

coaxial with the piston seat 10. Such an annular seat

26 comprises an axial abutment surface 40

perpendicular to the axial direction and arranged in

the direction of output of the piston, and a radial

bottom surface 28 arranged facing the side surface 11

of the piston 2 .



[0028] Said device comprises at least one elastic

element 12 arranged with a first radial surface

thereof 13 in contact with force against said piston

side surface 11, and with a second radial surface

thereof 14 in contact with force against the caliper

body 4 .

[0029] Advantageously, said elastic element 12 is

also a sealing member that is in sealing contact

against the side surface 11 of the piston and the

bottom surface 28 of a slit or annular seat 26

provided for in the caliper body facing the piston 2

seat 10 and suitable for receiving said elastic

element 12.

[0030] In accordance with an embodiment, said

elastic element 12 comprises a third axial surface 15

at the pressurized fluid side, facing away from said

pads and suitable for being influenced by the brake

fluid.

[0031] In accordance with an embodiment, said

elastic element 12 comprises a fourth axial surface

1 at the piston exiting side, facing towards the

pads .

[0032] Advantageously, said elastic element 12

with its fourth surface 16 faces with a portion 17

thereof a first chamber 18 arranged in the proximity



of the side surface of the piston and opening towards

said piston side surface 11.

[0033] Furthermore, the device for retracting

comprises at least one elastic ring 21 housed in the

annular seat 26 and axially (interposed) arranged

between the elastic element 12 and the axial abutment

surface 40 on the opposite side to the brake fluid.

The ring 21 has an inner perimeter surface 41 and an

outer perimeter surface 42.

[0034] Advantageously, between the inner perimeter

surface 41 and the side surface 11 of the piston 2 ,

the first chamber 18 is formed, having a

substantially annular shape and opening towards the

piston side surface 11 and towards the elastic

element 21. Such first chamber is suitable for

housing a deformed portion 100 of the elastic element

12.

[0035] The device for retracting further comprises

a second chamber 20 facing said outer perimeter

surface 42 and arranged between said outer perimeter

surface 42 and said radial bottom surface 28 of the

seat 26, said second chamber 20 being suitable for

allowing the deformation of the ring 21 up to its

dilated configuration.

[0036] Advantageously, such second chamber 20 is



substantially annular and continuous.

[0037] In practice, the ring 21, by radially

dilating, gradually takes the space contained in this

second chamber 20.

[0038] Such continuous annular configuration of

the second chamber 20 offers an annular interspace

having a thickness that varies as the diameter of the

ring 21 varies, as the latter deforms.

[0039] Thus, the ring 21 is free to be dilated

without meeting obstacles.

[0040] By virtue of the above-mentioned second

chamber 20, the ring 21 can dilate in a sensible

manner, thereby making so that the also first chamber

18 sensibly varies its volume, allowing an even

sensible deformation of a portion 100 of the elastic

element 12.

[0041] In accordance with a possible embodiment,

for example, the ring is such that the deformation

index, defined as the ratio between rigidity of the

ring and rigidity of the caliper body with pads, is

between 13 and 14.

[0042] The chambers 18 and 20 have a variable

volume depending on the dilation of the ring 21 and

the elastic element 12.

[0043] In accordance with an embodiment, the



elastic ring further comprises a first and a second

base surfaces, on opposite sides of the ring, a first

surface 19 of which is in abutment contact with the

fourth surface 16 of the elastic element 12.

[0044] In accordance with an embodiment, said

first base surface 19 defines, with an edge thereof,

the port of the first chamber 18, from which the

resting elastic element 12 faces towards said first

chamber 18. Said base surface 19 is suitable for

supporting said elastic element 12 when it is- biased

by the pressurized fluid.

[0045] In accordance with an embodiment, said base

surface 19 is radially retracted, so as to be

furthest from the side surface 11 of the piston 2

with respect to said first chamber 18, and so as to

leave an opening from which said elastic element 12

can face said first chamber 18.

[0046] According to an embodiment, the ring 21 has

an inner radial dimension Rl and an outer radial

dimension R2, in which Rl and R2 respectively define

the radiuses of two coaxial cylindrical surface,

between which the ring is embedded.

[0047] In accordance with an embodiment, said ring

21 has an inner radial dimension Rl that is suitable

for leaving a predefined clearance Dl between said



ring 21 and said piston side surface 11, so as to

form, by resting on the side wall of the annular seat

26 provided for in the body of the caliper 4 , said

first chamber 18.

[0048] Advantageously, said ring 21 is elastically

deformable radially, in particular, it is radially

dilatable varying between a rest configuration with

inner radial dimension Rl and outer radial dimension

R2, and a deformed configuration with an inner radial

dimension Rl' larger than Rl and an outer radius R2',

said deformation being caused by a radial component

of the biasing exerted on the inner perimeter surface

41 of the ring 21 by the elastic element 12, in the

opposite direction with respect to the side surface

11 of the piston 2 .

[0049] Such biasing exerted by the elastic

element 12 can be caused by the movement of output of

the piston 2 , said first surface 13 of the elastic

body being in contact with force on the piston side

surface 11, and by the pressure of the brake fluid on

the third surface 15 of the elastic element 12,

during a braking action.

[0050] As a consequence of the progressive

dilation of the ring, as the inner radius Rl'

increases under the action of the radial component of



the force exerted by the elastic body 12, also the

volume of the chamber 18 increases, therefore also a

portion 100 of the elastic body 12 penetrating within

the chamber 18 increases.

[0051] Thereby, the elastic element 12 is capable

of accumulating an elastic energy that is larger than

that that it would accumulate, if the ring 21 is not

dilated, since the deformed portion 100 is larger. In

such conditions, the deformed portion 100 advances

with respect to its rest configuration, by a section

RB2 that is larger than a section RBI by which it

would advance if the ring is not dilated. At the end

of the biasing through the brake fluid pressure, thus

at the end of the braking action, the elastic element

12 and the ring 21 tend to return to their rest

configuration, passing the accumulated energy and

tending to draw the piston back by an overall section

RB2, larger than RBI.

[0052] Thus, the overall rollback RB2 will be the

result of a first contribution due only to the

elastic return RBI of the elastic element 12, and a

second contribution due to the elastic return of the

ring 21.

[0053] In such a manner, the elastic element is

capable of compensating in a proportional manner not



only for the elastic deformation of the elastic body,

but also for the elastic deformation of the caliper

body, due to high pressures of the brake fluid.

[0054] In other terms, the advance of the piston 2

towards the disc, caused by the pressure of the brake

fluid, pulls in the piston forwarding direction a

deformed portion 100 of the elastic element 12 by a

section RBI. When the piston reaches a point

corresponding to the contact with force of the pads

on the disc friction surfaces, as the pressure of the

fluid increases, also the caliper 3 begins to be

deformed and, concurrently, the piston advances by a

further section corresponding to the deformation of

the caliper, the pads remaining in contact with force

against the disc friction surfaces. In such

conditions, the overall advance of the piston is RB2 .

At the end of the action of the brake fluid, the

elastic element 12 and the ring 21 return to their

initial configuration, pulling the piston back by a

section RB2, completely compensating for the overall

deformation of the system.

[0055] According to an implementation, the ring 21

can be made in a variety of shapes, some examples of

which are described in the Figures 9 to 19. In

particular, the ring 21 comprises lightening means



suitable for facilitating the radial def ormability of

the ring 21 when biased.

[0056] For example, such lightening means comprise

at least one inner radial recess 24 on the inner

perimeter surface 41, said recess being axially open.

[0057] In accordance with an embodiment, the ring

21 comprises at least one outer radial recess 23 on

the outer perimeter surface 42, said recess being

axially open.

[0058] In an embodiment, each pair of adjacent

inner 24 or outer 23 radial recesses defines an

interposed tooth 27.

[0052] According to an embodiment, the ring 21

comprises a number of teeth 27 between 26 and 3 on

at least one between said first and second perimeter

surfaces 41 and 42.

[0060] In a possible implementation, the

lightening means comprise at least one recess or hole

44 passing axially straight through the ring 21.

[0061] In accordance with an embodiment, the

lightening means comprise a plurality of recesses or

holes 44 passing through axially, each of said

through recess or hole being preferably arranged in a

respective tooth 27.

[0062] According to an implementation, the



lightening means comprise at least one

circumferential channel 45 made along said ring 21.

[0063] In an implementation embodiment, said ring

21 comprises a plurality of said inner recesses 24

and a plurality of said outer recesses 23 equally

spaced apart.

[0064] In accordance with an implementation

embodiment, the inner recesses 24 and said outer

recesses 23 are made in an equal number.

[0065] According to a possible implementation, the

inner recesses 24 and said outer recesses 23 are

arranged alternating with one another, said ring 21

in particular having a coil shape, as shown, for

example, in Figures 12 and 18. Such shape of the ring

21 confers to the ring 21 a high expansibility in the

circumferential direction, corresponding to a higher

def ormability in the radial direction. In fact, the

action of the radial component of the biasing of the

elastic element 12 on said ring 21, due to the

pressure of the brake fluid and the advance of the

piston 2 , thereby allows considerably widening the

volume of the first chamber 18, allowing the

penetration of a larger portion 100 of the elastic

element 12 in such first chamber 18 and a longer

return stroke on the piston 2 .



[0066] In a possible embodiment, the minimum

thickness (d) of the ring at the inner and outer

recesses, defined as the chord thickness d , is

selected with a value of between 0.5 mm and 3 mm,

preferably between 0 .6 mm and 2.5 mm, in particular

between 0 . mm and 0.8 mm.

[0067] In accordance with an embodiment, the ring

21 can be made of a thermoplastic resin, Teflon®, or

a perf luoroalkoxy copolymer PFA.

[0068] In accordance with an embodiment, the

radial bottom surface 28 of the annular seat

comprises an inclined portion 29 so as to reduce the

radial dimension of the annular seat 26 on the

opposite side to the disc, and a cylindrical portion

30 suitable for defining a part of the second chamber

20, and, in accordance with an embodiment, for

receiving said ring 21.

[0069] In a possible embodiment, the ring has a

bevel between said inner perimeter surface and a base

surface of the ring facing towards said elastic

element, said bevel being suitable for facilitating

the deformation of the elastic element in the

direction of output of the piston.

[0070] An operational method of the device for

retracting the piston is described herein below.



[0071] In fact, in accordance with a second aspect

of the present invention, the above-mentioned needs

are met by a method for actuating a device (1) for

retracting a piston (2) for brake caliper (3), said

brake caliper comprising a caliper body (4) arranged

astride of a brake disc (5) having friction surfaces

(6, 7 ) perpendicular to a rotation axis (X-X)

defining an axial direction, and opposite pads

received in said caliper body so as to be able to

slide in the axial direction to the brake disc to act

respectively on said opposite friction surfaces, said

caliper body also comprising at least one piston seat

(10) suitable for receiving the piston (2) eguipped

with a side surface (11) suitable for sliding in said

piston seat so as to be able to be biased by a brake

fluid coming out from said seat to influence at least

one of said pads against said friction surfaces of

the brake disc.

[0072] In more detail, said method comprises a

step of influencing a portion of the elastic element

on a surface (15) opposite to the direction of output

of the piston, through the pressure of the brake

fluid.

[0073] Furthermore, the present method comprises a

step of elastically deforming, in the direction of



output of the piston (2), a portion (100) of the

elastic element (12) in contact with the side surface

(11) of the piston, said portion acting on the ring

(21) through a force depending on said pressure of

the fluid and being suitable for being decomposed

into a radial component and an axial component, said

elastic element (12) accumulating a first amount of

elastic deformation energy

[0074] The method comprises a further step of

elastically dilating the ring (21) in the radial

direction towards the outside through said radial

component of said force, accumulating a second amount

of elastic deformation energy.

[0075] In an implementation, the above-mentioned

method comprises a step of removing the pressure of

the brake fluid, allowing the elastic return of the

ring (21), said ring (21) releasing said second

amount of elastic deformation energy acting inwardly

in the radial direction on said deformed portion

(100) of the elastic element, said elastic element

(12) partially drawing back and axially pulling the

piston (2) along a first roll-back section, and,

furthermore, allowing the elastic return of the

deformed portion (100) of the elastic element (12),

said elastic element (12) releasing said first amount



of elastic deformation energy axially pulling the

piston (2) along a second section of rollback. .

[0076] In other terms, the first radial surface

(13) of the elastic element (12) is arranged in

contact with the piston (2) so that it is pulled by

the movement of the piston coming out from its seat

of the caliper body, elastically deforming a portion

(100) of the elastic element (12) in the first

chamber (18) and pushing said elastic element against

the first base surface (19) of the elastic ring (21) .

[0077] When the piston (2) reaches an end stroke

point when it comes out, following the contact with

force between pads and the disc, as the braking

action continues and as the pressure of the brake

fluid increase, the elastic body continues to be

deformed, thus occupying the first chamber 18 and

exerting an increasing force against the elastic ring

(21) .

[0078] Such a force can be decomposed, for

example, along an axial component and a radial

component. The radial component of the force acts on

the inner perimeter surface (41) of the elastic ring,

in the radial direction towards the outside, tending

to elastically widen it. Thus, also the ring (21)

elastically deforms. In such a manner, the portion



(100) accumulates a first amount of elastic

deformation energy, and the elastic ring (21)

accumulates a second amount of elastic deformation

energy. A s the pressure of the brake fluid increases,

also the caliper (3) , the pads, and the piston are

elastically deformed, and the stroke of output of the

piston depends on the sum of the contributions given

by the individual deformations.

[0079] As the action of the brake fluid stops, the

ring ' (21) tends to return in its rest configuration

while shrinking and gradually releasing the second

amount of elastic energy accumulated before, when the

brake fluid was pressurized. During such return step

of the elastic ring, it acts on the portion (100)

through a radial component of force facing inwardly,

forcing the elastic element (12) to partially draw

back, thus pulling the piston along a first section

of rollback.

[0080] The elastic element (12) also, as it draws

back, releases the first amount of elastic

deformation energy axially accumulated before,

pulling the piston along a second section of

rollback.

[0081] In this way, the total rollback is given by

the sum of the first and the second contributions,



therefore the return of the piston is higher than

that for the return only of the elastic element, but

it accounts and compensates for the deformation of

the whole system.

[0082] Some exemplary methods of adjusting the

retraction of a piston are described herein below.

[0083] By selecting a ring 21 with a predefined

deformation index and a predefined inner radius Rl

between its inner perimeter surface 41 and the side

surface 11 of the piston, it is possible to define

the amount of the first chamber 18 suitable for

receiving the elastic deformation of the elastic

element pulled by the relative movement of the piston

coming out from its seat, therefore the amount of the

return that the elastic element, by its first surface

13 of contact with force between the elastic element

and the piston, will impose to the piston, when the

braking action stops, as a first retracting stroke of

the piston.

[0084] By selecting a ring 21 with a predefined

number and dimension of the outer recesses 23 and the

inner recesses 24, it is possible to define:

- the minimum pressure threshold of the brake fluid

that determinates a sensible deformation of the

elastic ring proportional to the threshold of



sensible elastic deformation of the caliper body that

it is desired to compensate for;

- the amount of the drawing back that, when the

braking action stops, will be imposed through the

elastic return of the elastic element and the ring,

which also accounts for the deformation of the

caliper body.

[0085] By virtue of what has been set forth above,

it is possible to understand how it is particularly

easy to adjust a brake caliper so that is has a

desired roll-back also in very different operative

conditions. It will be even possible to adjust

differently also different devices that are present

in the same caliper or in the calipers of a same

motor vehicle, in order to obtain a more efficient

behaviour of the whole braking system.

[0086] Figs. 5 and 6 show the comparison between

different retraction behaviours based on the

invention compared to the prior art.

[0087] In particular, they show in the ordinates

(53 and 63) the return of the piston in mm, and in

the abscissas (54 and 64) the pressure of the brake

fluid.

[0088] In Fig. 5 , the progress 52 of the piston

return, measured by means of the final position of



the piston with respect to the caliper body, is

compared to the ideal progress 51. In such a case,

the device does not use a ring 21.

[0089] Instead, Fig. 6 shows the comparison

between the progress 62 of the piston return without

a ring 21 and the progress 61 of the piston return

with an elastic ring 21. It is seen that, in the case

of using a ring 21 according to the invention, a

progress similar to the ideal one 51 of Fig. 5 is

obtained .

[0090] To the above-described preferred

implementation solution of the device, one person

skilled in the art, with the aim of meeting specific,

contingent needs, will be able to made a number of

modifications, adaptations, and replacements of

elements with other functionally equivalent ones,

without for this departing from the scope of the

following claims.



CLAIMS

1 . Device (1) .for retracting a piston (2) for a brake

caliper (3) , said brake caliper comprising a caliper

body (4) arranged astride of a brake disc (5) having

friction surfaces (6, 7 ) perpendicular to a rotation

axis (X-X) defining an axial direction, and opposite

pads received in said caliper body (4) so as to be

able to slide in the axial direction to the brake

disc to act respectively on said opposite friction

surfaces (6, 7), said caliper body (4) also

comprising at least one piston seat (10) suitable for

receiving the piston (2) equipped with a side surface

(11) suitable for sliding in said piston seat (10) so

as to be able to be biased by a brake fluid coming

out from said seat (10) to influence at least one of

said pads against said friction surfaces (6, 7). of

the brake disc, wherein said device comprises:

- an annular seat (26) coaxial with said piston seat

(10), said annular seat having an axial abutment

surface (40) perpendicular to said axial direction

and arranged in the direction of output of the piston

(2), and a radial bottom surface (28) arranged facing

said side surface (11) of the piston;

- at least one elastic element (12) arranged in said

annular seat (26), with a first radial surface



thereof (13) in contact with force against said side

surface of the piston and with a second radial

surface thereof (14) in contact with force against

said radial bottom surface (28) of the annular seat

(26) ;

- at least one elastic ring (21) housed in said

annular seat (26) and axially (interposed) arranged

between said a t least one elastic element (12) and

said axial abutment surface (40), on the opposite

side to the brake fluid, said ring (21) having an

inner perimeter surface (41) and an outer perimeter

surface (42), between said inner perimeter surface

(41) and said side surface (11) of the piston forming

a first annular chamber (20) open towards the side

surface (11) of the piston and towards the elastic

element (12);

- a second chamber (20) facing said outer perimeter

surface (42) and arranged between said outer

perimeter surface (42) and a portion (30) of said

radial bottom surface (28) of the seat (26) ,

said ring (21) being radially elastically

deformable varying between a rest configuration and a

dilated configuration, and wherein

- said second chamber (20) is suitable for allowing

the deformation of the ring (21) up to its dilated



configuration,

said second chamber (20) is substantially

continuous and annular.

2 . Device for retracting, according to claim 1 ,

wherein said ring (21) is selected so that the

deformation index, as a ratio between rigidity of the

ring (21) and rigidity of the caliper body (4) with

pads, is between 13 and 14.

3 . Device for retracting, according to claim 1 ,

wherein said ring (21) comprises lightening means

suitable for facilitating the radial deformation of

the ring (21) when biased.

4 . Device for retracting, according to claim 3 ,

wherein said lightening means comprise at least one

axially open inner radial recess (24) and/or at least

one axially open outer radial recess (23) .

5 . Device for retracting, according to at least one

of the previous claims, wherein each pair of adjacent

inner or outer radial recesses (24, 23) defines an

interposed tooth (27) .

6 . Device for retracting, according to claim 3 ,

wherein said lightening means comprise at least one

recess or hole (44) passing axially straight through

the elastic ring (21).

7 . Device for retracting, according to at least one



of the previous claims, wherein said lightening means

comprise a plurality of recesses or holes (44)

passing through axially, each said through recess or

hole (44) being preferably arranged in a respective

tooth (27) .

8 . Device for retracting, according to claim 3 ,

wherein said lightening means comprise at least one

circumferential channel (45) made along said ring

(21) .

9 . Device for retracting, according to claim 4 ,

wherein said ring comprises a plurality of said inner

recesses (24) and a plurality of said outer recesses

(23), in particular equally spaced apart.

10. Device for retracting, according to claim 9 ,

wherein said inner recesses (24) and said outer

recesses (23) are made in equal 'number and/or wherein

said inner recesses (24) and said outer recesses (23)

are arranged alternating with one another, said ring

(21) in particular having a coil shape.

11. Device for retracting, according to at least one

of the previous claims wherein said ring 21 comprises

thermoplastic resin, or Teflon®, or a perf luoroalkoxy

copolymer PFA.

12. Device for retracting, according to at least one

of the previous claims, wherein said ring (21) has a



minimum radial thickness of between 0.6 and 0.8 mm.

13. Device for retracting, according to at least one

of the previous claims wherein said ring has a bevel

between said inner perimeter surface (41) and a base

surface (19) of the ring (21) facing towards said

elastic element (12), said bevel being suitable for

facilitating the deformation of the elastic element

(12) in the direction of output of the piston.

14. Method for retracting a piston fo r a brake

caliper by means of a device (1) for drawing back a

piston (2) for a brake caliper (3) according to the

characteristics of at least one of the previous

claims, comprising the steps of:

- influencing a portion of the elastic element (12)

on a third axial surface (15) opposite to the

direction of output of the piston, through the

pressure of the brake fluid;

- elastically deforming, in the direction of output

of the piston, a portion (100) of the elastic element

(12) in contact with side surface (11) of the piston,

said portion (100) acting on the ring (21) through a

force depending on said deformation of the portion

(100) and on the pressure of the fluid and said force

being suitable for being decomposed into a radial

component and an axial component, said elastic



element (12) accumulating a first amount of elastic

deformation energy;

- elastically dilating the ring (21) in the radial

direction towards the outside through said radial

component of said force, accumulating a second amount

of elastic deformation energy.

15. Method for retracting a piston for a brake

caliper, according to claim 14, comprising the steps

of:

- removing the pressure of the brake fluid;

- allowing the elastic return of the ring (21), said

ring (21) releasing said second amount of elastic

deformation energy acting inwardly in the radial

direction on said deformed portion (100) of the

elastic element (12), said elastic element (12)

partially drawing back and axially pulling the piston

along a first roll-back section;

- allowing the elastic return of the deformed portion

(100) of the elastic element (12), said elastic

element (12) releasing said first amount of elastic

deformation energy pulling the piston axially along a

second roll-back section.























A . CLASSIFICATION O F SUBJECT MATTER

INV. F16D65/18 F16D65/00
ADD.

According to International Patent Classification (IPC) o r to both national classification and IPC

B . FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

F16D

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal , WPI Data

C . DOCUMENTS CONSIDERED TO B E RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

WO 2010/064265 Al ( FRENI BREMBO SPA [IT] ; 1-6, 11 ,
CRI PPA CRISTIAN [IT] ; CESANI PAOLO [IT] ; 12 , 14, 15
LENZI ) 10 June 2010 (2010-06-10)
paragraphs [0047] , [0048] ; f i gures

US 4 058 084 A (KAWAGUCHI HI R0SHI ET AL) 1, 14
15 November 1977 (1977-11-15)
abstract; f i gures 4-7

US 4 229 013 A (BURKE JOHN A ET AL) 1, 14
21 October 1980 (1980-10-21)
col umn 2 , l i ne 34 - col umn 3 , l i ne
f i gures

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

* Special categories of cited documents :
"T" later document published after the international filing date o r priority

date and not in conflict with the application but cited to understand
"A" document defining the general state of the art which is not considered the principle o r theory underlying the invention

to be of particular relevance

"E" earlier application o r patent but published o n o r after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel o r cannot b e considered to involve a n inventive

"L" documentwhich may throw doubts o n priority claim(s) orwhich is step when the document is taken alone
cited to establish the publication date of another citation o r other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve a n inventive step when the document is

"O" document referring to a n oral disclosure, use, exhibition o r other combined with one o r more other such documents, such combination
means being obvious to a person skilled in the art

"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

5 March 2013 14/03/2013

Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
N L - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3016 van Koten , Gert



Patent document Publication Patent family Publication
cited in search report date member(s) date

WO 2010064265 Al 10-06-2010 CN 102292566 A 21-12-2011
EP 2370707 Al 05-10-2011

P 2012510597 A 10-05-2012
US 2011233008 Al 29-09-2011

O 2010064265 Al 10-06-2010

US 4058084 A 15- 11- 1977 NONE

US 4229013 A 21- 10- 1980 CA 1134875 Al 02-11-1982
DE 3024299 Al 08-01-1981
FR 2460430 Al 23-01-1981
GB 2051973 A 21-01-1981

P 56010865 A 03-02-1981
P 59039629 B 25-09-1984

US 4229013 A 21-10-1980


	abstract
	description
	claims
	drawings
	wo-search-report

