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(57) Abstract: The disk is formed by an annular
braking band (2), by a bell (3), and by connecting
means between the band (2) and the bell (3). The
bell (2) has a plurality of radial recesses around
its periphery. The connecting devices comprise a
corresponding plurality of drive elements (15), each
fitted in a radial recess (6) of the bell (3) with the
ability to move substantially only radially, and a
corresponding plurality of flat springs (16) arranged
to permit resilient axial play between the band (2)
and the bell (3). A plurality of inserts (20) is also
provided, the inserts (2) being constituent by shaped
element made of wear-resistant sheet-metal and being
interposed between the flat springs (16) and the bell
(3) so as to provide bearing surfaces for the springs
and thus to prevent wear of the face of the bell facing
the springs and the consequent reduction of the axial
load exerted by the springs.
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DESCRIPTION
"Composite disk for a disk brake"

The present invention relates to a composite disk-
brake disk as defined in the preamble to Claim 1.

In order to reduce the thermal stresses to which
conventional brake disks are subject, partiéularly when
they are used in high-performance mot§rcars, so-called
composite disks have been proposed. In comparison with
disks of previously known type formed integrally by an
annular element or braking band and by a hub or bell
arranged, respectively, for providing the braking
surfaces for the brake calipers and for coupling the
brake disk to a wheel, the particular characteristic of
composite disks is that the braking band and the bell
are produced as:éeparate parts, which may be madetof
different materials, and which are fiﬁally coupled by
suitable connection means.

For a better understanding of the state of the art
on the subject of the invention, a composite disk of
known construction will be described first of all with
reférence to Figures 4 to 6 of the appended drawings,
pointing out, in particular, the connection system

between the braking band and the bell.
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In the description and in the appended claims,
terms such as "axial", "radial", or "tangential" are
intended to refer to the condition of mounting on the
motor vehicle or to the axis of the disk.

With reference to Figure 4, in which the bell and
the braking band of a composite disk-brake disk of the
prior art are shown as two axially separated and
radially aligned _parts, the disk comprises,
substantially:

- a radially outer braking band 2, generally made
of cast iron and having axially opposed braking surfaces
2a for cooperating, in known manner, with the calipers
of the braking device (not shown), and

- a radially inner bell 3, generally made of light
aluminium alloy and arranged for connection to the hub
of a wheel (not shown) and for supporting the braking
band 2.

The bell 3 comprises a perforated flange 4 for
fixing the disk to the hub and a peripheral ring. 5
formed integrally with the flange 4 and having a
plﬁrality of radial recesses 6 with paréllel 'sides,
distributed uniformly around its periphery.

The braking band 2 comprises two substantially
annular plates 7 arranged parallel to one another and

connected by spacer elements 8. The annular plate 7
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facing the bell 3 has a plurality of'through—holes 9
distributed uniformly in the wvicinity of its radially
inner edge at the same angular intervals as the radial
recesses 6 of the bell, in order to be aligned with
these recesses when the two parts 2, 3 of the disk are
assembled.

The braking band 2 and the bell 3 are Jjoined
together Dby connecting devices 10 such as those
illustrated in Figures 5 and 6, each of which usually
comprises a steel drive element arranged to be housed in
a respective radial recess 6 in the periphery of the
bell 3, in direct contact with the sides of the recess,
and to be connected to the braking band 2 by threaded
connection means.

According to the known solution shown in the above-
mentioned drawings, each connecting device 10 comprises,
in particular, a screw 11, abfirst washer 12, a second
washer 13, a self-locking nut 14, a drive element 15
formed by a shaped block with four sides, that is, two
pairs of parallel sides, a leaf-spring-like flat spring
16 and, finally, a bush 17 formed by a tubular element
with an intermediate collar 18 .having opposed flat
surfaces.

The assembly of the connecting devices 10 between

the braking band 2 and the bell 3 of a composite disk
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requires the following steps:

- inserting a bush 17 in each of the holes 9 in the
annular plate 7 facing the bell, until the collar 18 is
brought into abutment with the surface of the plate,

- bringing the bell 3 up to the plate 7 in a manner
such that the recesses 6 in the peripheral ring 5 of the
bell are aligned with the bush 17,

- fitting a drive element 15 axially on each bush
17 until it abuts the collar 18,

- inserting the screws 11 in the respective first
washers 12 and in the respective bushes 17,

- arranging the flat springs 16 in a manner such
that their ends are in contact with the surface of the
bell 3,

- fitting the second washers 13, and

- screwing the nuts 14 onto the ends of the screws
11 until they are fully tightened.

Upon completion of the assembly, the bell 3 is
spaced axially from the plate 7 of the braking band 2 by
virtue of the collars 18 of the bushes 17 and is urged
against the collars by the action of the flat springs 16
(Figure 6).

Whereas the tangential play in the coupling is very
small, the radial depth of the recesses 6 is quite large

so as to permit free radial relative movement between
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the band 2 and the bell 3 in order not to oppose the
dimensional variations due ©Dboth to the different
coefficients of thermal expansion of the materials of
the band and of ‘the bell, and to the different
temperatures which are reached in these two elements
when the disk is heated during a braking operation.

With regard to expansions and/or movements in an
axial direction, however, (for example,” due to
vibrations of the suspension or caused by accelerations
of the vehicle axially relative to the disk), the
connecting devices 10 permit sufficient axial play by
virtue of the fact that the depth of the drive elements
15 is greater than the thickness of the peripheral ring
5 of the bell 3. The springs 16 serve to prevent
vibrations and axial movements which would produce
undesired noise.

Composite‘disks have been found very effective fér
solving the problems of thermal expansion for which they
were designed. However, when a car on which these disks
are mounted 1s travelling along roads with rough and
uneven surfaces (for example, cobbles, paving etc.),
particularly harmful vibrations and Jolts are produced
and may give rise to undesired noise or even compromise
the integrity of the disks. If the connecting devices

between the braking band and the bell provide for the
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interposition of a flat spring, the continual hammering
effect due to these vibrations may cause the ends of the
spring to cut into the surface of the bell against which
they bear, resulting in a reduction in the resilient
effect exerted by the spring and an increase in the play
in the coupling between the braking band and the bell,
which leads to unacceptable deterioration of the disk
within a short time.

The present invention proposes to provide a
composite brake 'disk which can overcome the above-
mentioned disadvantage.

This aim is achieved by virtue of the fact that the
connecting devices between the braking band and the bell
comprise a plurality of inserts made of wear-resistant
material, each interposed between the respective
resilient element, such as a flat spring, and the bell
so as to provide bearing surfaces for the spring and
thus to prevent wear of the surface of the bell facing
the spring and the consequent reduction of the axial
load exerted by the spring, as defined in Claim 1.

A preferred but non-limiting embodiment of the

invention will be described below, with reference to the

-appended drawings, in which:

Figure 1 1is an exploded perspective view of a

composite disk-brake disk according to the invention,
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Figure 2 1is a perspective view of the disk of
Figure 1, assembled,

Figure 3 is an axial view which shows, in detail,
the fitting of a connecting device between the braking
band and the bell of the disk of Figure 1,

Figure 4 1is an exploded perspective view of a
braking band and of a .bell of a composite disk-brake
disk of known type,

Figure 5 is an exploded perspective view of a known
connecting device usable for the coupling between a
braking band and a bell such as those shown in Figure 4,
and

Figure 6 is a view of the known connecting device
of Figure 5, in section and in the assembled condition.

As can be seen in Figures 1 fo 3, in which parts
and elements identical or corresponding to fhose of
Figures 4 to 6 (prior art) have been attributed the same
reference numerals, the braking band 2 and the bell 3 of
a composite disk according to the invention are coupled
to one another by connecting means or connecting devices
each comprising substantially a screw 11, a nut 14, a
drive element 15, a flat spring 16, and an insert 20.

Each drive element 15 is constituted by a single
block, preferably made of steel, of a shape and size

such that it can be housed in the corresponding radial
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recess 6 of the bell 3 with the ability to move
substantially only radially, as will be specified
further below.

Each drive element 15 has two parallel opposed
faces 15-1, spaced apart by a distance Tl and having a
radial dimension RI. Four projections 15-2 are also
provided, in the form of tabs which define the two
opposed faces 15-1 aXially and, when the drive element
is arranged 1n the recess 6, ‘engage the two opposed
faces of the peripheral ring 5 of the bell 3 in the
region of the four corners of the -radial edges of the
recess. Finally, the drive element 15 has a through-
hole 15-3 through which the screw 11 can extend.

Each drive element 15 also has a cylindrical
appendage 15-4, through which the hole 15-3 also extends
and which cén engage 1in the corresponding hole 9
provided in the plate 7 of the braking band 2. The
axial length of the appendage is slightly less than the
thickness of the plate 7 in the vicinity of the holes 9.

The insert 20 1is a -shaped element made of wear-
resistant sheet-metal such as, for example, spring
steel, and arranged to be housed in a respective recess
6, between the bell 3 and the drive elements 15. The
insert comprises a substantially U-shaped central

portion with two opposed parallel sides 20-1 spaced
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apart by a distance T2 which, in the non-assembled
condition, 1s slightly greater than the width T of the
recesses 6 (the distance between their radial sides),‘to
enable the inserts to be held in position as a result of
the resilient reaction of the sides 20-1 on the sides of
the recesses. The distance T2 1s only slightly greater
than the distance Tl between the opposed faces 15-1 of
each drive element 15, that is, the tangential play of
the coupling between the recesses 6 and the drive
elements 15 is very small.

The U-shaped central portion of each insert 20 has
a radial dimension R2 slightly less than the radial
depth R of each recess 6, so as to be housed completely
inside the  respective recess without  projecting
radially. The dimension R2, on the other hand, is
sufficiently greater than the radial dimension R1 of the
drive elements 15 to permit free radial movement of
these elements as a result of dimensional variations of
a thermal nature of the braking band 2 and of the bell
3.

According to a preferred embodiment of the
invention, each insert 20 has two pailrs of opposed
parallel tabs 20-2 which extend outwardly, relative to
the U-shaped central portion, from each of the two sides

20-1 (Figure 1). These pairs of tabs are arranged to
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cover the portions of the two axially opposed faces of
the bell 3 around the radial edges of a recess 6 in the
assembled condition, so as to provide a bearing and
reaction surface of wear-resistant material for the
projections 15-2 of the drive elements 15 and for the
edges of the flat springs 16, thus preventing the above-
mentioned phenomenon of cutting of the face of the bell
facing the springs, and.hence ensuring an adequate life
of the disc.

The composite disk according to the invention is
assembled by the following steps:

- fitting the inserts 20 on the sides of the
recesses 6 of the bell 3, the inserts 20 remaining in
position by resilient reaction,

- inserting the drive elements 15 in the U-shaped
central portions of the inserts 20, the drive elements
15 remaining in position by form coupling,

- bringing the braking band 2 up to the bell 3 in a
manner such that the cylindrical appendages 15-4 of the
drive elements 15 enter the corresponding holes 9 in the
bell,

- inserting the screws 11 in the holes 9 in the
bell 3 and in the holes 15-3 in the drive elements 15,

- arranging the flat springs 16 in a manner such

that their edges bear on the tabs 20-2 of the inserts
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- screwing the nuts 14 onto the ends of the screws
11 until they are fully tightened.

The assembled unit appears as shown in Figure 2.
Naturally, the principle of the invention remaining the
same, the forms of embodiment and details of
construction may be varied widely with respect to those
described and illustrated purely by way of non-limiting
example, without thereby departing from the scope of the

invention as defined in the appended claims.
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CLAIMS

1. A composite disk-brake disk of the type
comprising:

- an annular braking band (2),

- a bell (3) with a plurality of radial recésses
(6) around its periphery, and

- connecting devices between the braking band (2)
and the bell (3), comprising a plurality of drive
elements (15), each fitted in a radial recess (6) of the
bell (3) with the{ ability to move substantially only
radially, and a corresponding plurality of resilient
elements (16) such as flat springs, arranged to permit
resilient axial play between-the braking band (2) and
the bell (3),

characterized in that it further comprises a
plurality of inserts (20) made of wear-resistant
material, interposed between the plurality of flét
springs (16) and the bell (3) so as to provide bearing
surfaces for the springs and thus to prevent wear of the
face of the bell facing the springs and the consequent
reduction of the axial load exerted by the springs.

2. A disk according to Claim 1 in which each insert
(20) is partially housed in a corresponding radial

recess (6) of the bell (3) so as to be interposed
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between the bell (3) and the drive element (15) fitted
in the recess (6).
3. A disk according to Claim 2 in which each insert

(20) 1is a shaped sheet-metal element with at least two

- tabs (20-2) each interposed between a respective end of

the flat spring (16) and the face of the bell (3) Which
faces the spring.

4. A disk according to Claim 3 in which each insert
(20) ‘has two pairs of parallel tabs (20-2) for covering
portioné of the opposed faces of the bell (3) around the
radial edges of the recesses (6).

5. A disk according to any one of the preceding
claims in which each insert (20) has a substantially U-
shaped central portion arranged for housing a respective
drive element k15) and having two oppqsed parallel sides
(20-1) for engaging the sides of a respective radial
recess (6).

6. A disk according to Claim 5 in which the U-
shaped central portion of each insert (20) has a radial
dimension (R2) greater than that (R1) of the drive
elements (15) to permit free radial movement of the
elements (15) as a result of the dimensional variations
of a thermal nature of the braking band (2) and of the

bell (3).

7. A disk according to any one of the preceding
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claims in which the inserts (20) are made of spring
steel.

8. An insert (20) of wear—resistant material for a
composite disk according to any one of the preceding

5 claims.
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