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(54) Sealing element

(57) A sealing element for a cylinder-
and-piston unit, especially a dust boot
of a disc-brake actuating unit, includes
an annular deformable portion (13) of
an elastically deformable material, such
as rubber, and an annular connecting
portion (14) of a resilient material which
is permanently sealingly connected to
the inner region of the deformable
portion and mounts the same on a

protruding annular portion (8) of the
piston (5) of the cylinder-and-piston
unit which extends out of the cylinder
(2), by clampingly engaging such prot-
ruding portion. The connecting portion
is substantially U-shaped in axial sec-
tion and includes an outer ring (19), an
inner ring {20) and an interconnecting
web (21) extending between the outer
and inner rings. The inner ring con-
verges in the direction of introduction
thereof into the annular protruding por-
tion of the piston and carries oppositely
and outwardly oriented lugs (22} which
engage behind an internal bead (23) of
the protruding portion of the piston. A
brake shoe (25) of the disc brake has a
clip (28) with several prongs which
engage behind the inner ring of the
connecting portion. A protective mem-
ber (24) e.g. a heat shield, may be
interposed between the brake shoe (25)
and the piston 5. In another embodi-
ment the sealing element is cup shaped
in its relaxed condition.
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SPECIFICATION
Sealing element

This invention relates to a sealing element for use in
preventing contaminants from reaching the interface
between a cylinder bounding a bore and a piston
slidably received in the bore and having an annular
end portion permanently protruding from the bore.
More particularly the invention relates to a dust boot
for use on a brake shoe actuating piston of a
vehicular brake, especially a disc brake.

Disc brakes are finding steadily increasing use in
motor vehicles, such as in passenger cars, because
of their relative simplicity and high reliability even
under adverse conditions. The most frequently used
disc brake construction is of the so-called spot type,
in which a pair of brake shoes is mounted at the
opposite axial sides of a brake disc which rotates
with the respective wheel axle or wheel, the brake
shoes extending only over a part of the trajectory of
movement of the respective axial end faces of the
disc which are to be engaged by the friction linings
of the brake shoes during the braking operation. The
brake shoes are so mounted on respective supports
that they cannot be entrained by the brake disc for
orbiting about the brake disc support, but that they
are able to move toward and away from the
respective disc end faces for frictional engagement
therewith and for disengagement therefrom, respec-
tively.

The supports for the brake shoe may include either
a separate stationary support portion for each of the
brake shoes, or a stationary support carrier member
for one of the brake shoes and a caliper member
mounted on the carrier member for sliding axially of
the brake disc, for the other brake shoe. However,
both brake shoes can also be axially slidably
mounted either on the caliper member alone, or
between the caliper member and the carrier
member.

In each instance, a preferably hydraulically oper-
ated actuating cylinder-and-piston unit incorporated
in the vehicle braking system is usually used for
moving the respective brake shoe at least toward the
respective end surface of the brake disc in response
to pressure increase in the braking system during
the braking operation. Each of the brake shoes may
be operated by its own cylinder-and-piston unit, or a
common cylinder-and-piston unit may be used for
simultaneously operating both brake shoes, in which
case the piston directly acts on one of the brake
shoes, while the caliper transmits the force acting on
the cylinder of the common cylinder-and-piston unit
to the other brake shoe.

Regardless of which approach is taken, the respec-
tive cylinder-and-piston unit is disposed at a highly
contaminated region, that is, at the region of the
wheel and brake disc where dust particles and other
solid or liquid contaminants, possibly lifted from the
roadway by rotating wheels, are abundant. It is
imperative that such contaminants be prevented
from penetration into the interface between the
outer circumferential surface of the piston and the
inner circumferential surface of the cylinder housing
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which bounds the bore in which the piston is
sealingly and slidably received, since the presence
especially of solid contaminants in this interface
wouid at least interfere with the proper operation of
the cylinder-and-piston unit if not eventually lead to
its destruction. This is why so-called dust boots are
usually installed between the cylinder housing and
the piston of the brake actuating cylinder-and-piston
unit, especially where the bore of the cylinder
housing is open in the direction toward the adjacent
brake shoe to permit the piston partially to emerge
from the bore at least during the braking operation,
and often on a permanent basis.

In one conventional construction of the cylinder-
and-piston unit equipped with a dust boot, the piston
is provided, on a portion thereof which is perma-
nently situated outwardly of the bore of the cylinder
housing, with a circumferentially extending outer
groove which receives an inner bead of a generally
bellows-shaped or undulating sealing element,
while the outer region of the sealing element is
provided with a reinforcing ring to obtain a tubular
configuration and is press-fitted into a correspond-
ing enlarged portion of the bore of the cylinder. In
this construction, the outer groove is indispensable
in order to achieve proper sealing action at this
region and, possibly even more importantly, to
prevent the inner region of the sealing element from
slipping off the projecting end portion of the piston.
It will be appreciated that the need for providing the
outer groove significantly complicates the manufac-
ture of the piston, especially when the latter is
produced by using otherwise relatively inexpensive
manufacturing techniques, such as die casting or
injection moulding, since it usually entails an addi-
tional machining operation.

On the other hand, it is also known to provide a
piston of synthetic plastics material which has an
annular end portion protruding out of the bore of the
cylinder when assembled therewith to form a clyin-
der-and-piston unit with an annular cap which
embraces the annular end portion and protects the
same from damage due either to mechanical, che-
mical, or thermal influences. Such a protective cap
may be substantially U-shaped in axial section and
may be provided with various projections or the like
which either frictionally engage the piston or dig into
its material to retain the protective cap on the
annular end portion of the piston. However, the
conventional protective caps do not eliminate the
need for the provision of the above-discussed outer
groove for the inner bead of the dust boot. Moreov-
er, since such a conventional protective cap is
usually in direct or mediate contact with the brake
shoe, it contributes to the generation of noises
during the braking operation as the brake shoe
vibrates. To eliminate this drawback, it has been
proposed to interpose a shim of elastomeric material
between the protective cap and the piston. However,
this solution leaves much to be desired, particularly
since it involves the use of an additional elementin
the assembly and thus an additional assembling
step.

Moreover, a recent trend in the vehicle equipment
and accessory industries has been toward reducing
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the weight of the various components without outer and an inner ring and a web interconnecting
sacrificing or impairing their functional reliability. the rings. One of the rings may be so dimensioned
Thus, instead of using a solid piston and a connect- as to retain frictionally the connecting portion on the
ing rod connecting the piston to the brake shoe, it protruding annular end portion of the piston in use.

5 has been proposed to use a hollow piston, and to 70  Theinnerregion of the deformable portion advan-
cannect the brake shoe to the piston by a resilient tageously extends over at least a portion of the inner
clip having at least one portion which is retained in surface of the outer ring of the connecting portion to
an internal circumferentially extending groove of the be clamped between the outer ring and the protrud-
hollow piston. Obviously, this calls for an additional ing annular end portion of the piston and thus to

10 machining operation since it is very difficult if not 75 frictionally retain the connecting portion on the
impossible to make such an internal groove during protruding annular end portion of the piston in use.
the die-casting or injection-moulding operation. This expedient, in addition to achieving secure
Also, inasmuch as this internal groove has to have a retention of the connecting portion on the piston,
substantial depth in order to achieve secure reten- also contributes to noise reduction.

15 tion of the clip therein, the wall thickness of the 80  Further noise reduction is achieved when, in
circumferential wall of the piston has to be accord- accordance with a further advantageous aspect of ‘
ingly incrased beyond that which would be needed if the present invention, the inner region of the
no such inner groove were provided. deformable portion has a zone which extends over

It is an object of the invention to provide a sealing one major surface of the web to insulate at last

20 element, especially a dust boot for a brake-shoe 85 acoustically the connecting portion. Additionally,
actuating cylinder-and-piston unit of a disc brake, this zone may also thermally insulate the connecting
which does not possess the disadvantages of the portion.
conventional sealing elements of this type. The sealing element may advantageously be used

Another object of the invention is so to construct with a hollow piston having an internal circumferen-

25 the sealing element of the type here under consider- 90 tially extending bead at the protruding annular end
ation as to achieve secure retention of the inner portion. Then, it is advantageous if the inner ring of
region thereof on the protruding annular end portion the connecting portion has at least one engaging
of a hollow piston without the need for providing zone which engages behind the bead of the piston in
any outer groove on the piston. use to retain the connecting portion on the protrud-

30 ltis afurther object of the invention to design the 95 ing annular end portion of the piston. The engaging
sealing element so as to reduce noise and heat zone may advantageously be constituted by a lug
transmission without requiring the provision of any extending outwardly from the inner ring and oppo-
additional components. sitely to the direction of introduction of the latter into

Another object of the invention is to develop an the protruding annular end portion of the piston.

35 assembly of a brake shoe with the associated 100  Theinner ring of the connection portion advan-
actuating cylinder-and-piston unit in which there is tageously conically converges in the direction of
no need to provide any inner groove in the hollow introduction thereof into the protruding annular
piston for the retention of the connecting clip. portion of the piston. This is particularly advan-

A further object of the invention is to devise an tageous if the sealing element is used with a

40 assembly of the above kind and a sealing element 105 retaining clip, especially of a brake shoe; in effect the
therefor which are simple in construction, inexpen- inner ring thus has a retaining zone remote from the
sive to manufacture, and reliable in operation never- web and inwardly spaced from the inner surface of
theless. the piston which is engaged by the retaining clip in =

According to one aspect of the invention, there is use.

45 provided a sealing element, for use in preventing 110  The deformable portion has an intermediate re-
contaminants from reaching the interface between a gion between the inner and outer regions. This <
cylinder bounding a bore and a piston slidably intermediate region may have an undulating con-
received in the bore and having an annular end figuration in the relaxed condition, or it may have a
portion permanently protruding from the bore, plurality of weakened zones for preferential forma- <

50 which sealing element comprises an annular de- 115 tion of undulations upon deformation of the interme-
formable portion of elastically deformable material diate region.
having an outer region sealingly engaging the The sealing element advantageously further com-
cylinder in use and an inner region, and an annular prises a reinforcing ring, especially of a substantially
connecting portion of resilient material permanently S-shaped configuration in axial section, at least

55 sealingly connected to the inner region of the 120 partially embedded in the outer region of the
deformable portion and having a substantially U- deformable portion.
shaped configuration in axial section to embrace and The sealing element may be adapted to be
clampingly engage the protruding annular end por- mounted in a disc brake assembly comprising a
tion of the piston in use. A particular advantage of support, at least one brake show mounted on the

60 this construction is that the connecting portion, 125 support for movement along an axis, means for
which is of unitary construction with the deformable moving the brake shoe, including a cylinder-and-
portion, securely holds the sealing element on the piston unit centered on the axis and having a
protruding end portion of the piston,without requir- cylinder mounted on the support and bounding a
ing the provision of any outer groove in the piston. bore which has an open end facing the brake shoe

65 Advantageously, the connecting portion has an 130 and a piston partially received in the bore for
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displacement along the axis and having an annular
end portion permanently protruding out of the open
end of the bore, and means for connecting the brake
shoe to the piston for joint axial displacement
relative to the cylinder.

Embodiments of the invention will now be de-
scribed by way of example with reference to the
accompanying drawings, in which:

Figure 1is an axial sectional view of a part of a
brake shoe and a cylinder-and-piston unit for actuat-
ing the same and equipped with a sealing element
according to the present invention; and

Figure 2 is a view similar to Figure 1 but showing
only the cylinder-and-piston unit and a modified
version of the sealing element.

Referring now to the drawing in detail, and firstly
to Figure 1 thereof, it may be seen that the reference
numeral 1 has been used to identify an actuating
cylinder-and-piston unit as used in a spot-type disc
brake. The cylinder-and-piston unit 1 includes a
cylinder or housing 2 which bounds an internal
space or bore 3 having an open end 4. The unit 1
further includes a piston 5 which is received in the
bore 3 of the cylinder 2 for displacement in the axial
direction thereof under the pressure of a hydraulic
medium admitted into the bore 3 through a port or
nipple 6 from the hydraulic braking system of a
vehicle during the braking operation.

The illustrated location of the nipple 6 is exam-
plary only and not critical. It will generally be
determined by space availability and simitar con-
siderations.

The piston 5 is constructed as a hollow piston
bounding an internal recess 7 and has an annular
end portion 8 which permanently protrudes out of
the bore 3 of the cylinder 2. In the retracted position
of the piston 5 which is illustrated in Figure 1 and
which is assumed prior to the braking operation, the
annular protruding portion 8 of the piston 5 is at
least partially received in a recess 9 of the cylinder 2,
which has a larger diameter than the bore 3 and is
situated adjacent the open end 4 of the bore 3. The
cylinder 2 further has an internal groove 10 at its
open end 4, this groove receiving a sealing ring 11
whose main purpose is to prevent leakage of the
hydraulic medium through the interface between the
cylinder 2 and the piston 5 to the exterior of the unit
1.

The cylinder-and-piston unit 1, when used in a disc
brake or in a similar environment which is abundant
in solid or liquid contaminants, will be exposed to
the danger that such contaminants could enter the
interface between the cylinder 2 and the piston 5 and
interfere with the smooth operation of the unit 1 or
even lead to its destruction due to the abrasive
and/or corrosive action of such contaminants. To
avoid this possibility, the unit 1 is equipped with a
sealing element 12, hereafter referred to as a dust
boot.

The dust boot 12 of the present invention has an
annular configuration and includes an elastically
deformable portion 13, preferably of an elastomeric
material such as EPDM rubber, and a connecting
portion 14 preferably of a resilient material which is
permanently secured to the deformable portion 13,
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especially in that the deformable portion 13 is
vulcanised onto the connecting portion 14.

The deformable portion 13 includes an outer
region 15 which as a reinfocing ring 16 at least
partially embedded therein. The reinforcing ring 16
is of a relatively rigid material, such as metal, and
has a substantially L-shaped configuration as consi-
dered in axial section. The outer region 15 of the
deformable portion 13 is partially received in the
recess 9 of the cylinder 2 upon assembly, such that
the elastic material of the outer region 15 is
squeezed between the reinforcing ring 16 and the
surface of the cylinder 2 which bounds the recess 9
and thus reliably prevents extraction of the outer
region 15 of the deformable portion 13 from the
recess 9 of the cylinder and provides sealing action
at this interface. The deformable portion 13 also has
an inner region 17 and an intermediate region 18
which extends between and interconnects the inner
and outer regions 17, 15. Obviously, to prevent
contaminants from reaching the area of interest, all
of the regions 15, 17 and 18 or the deformable
portion 13 have to be impervious at least to such
contaminants. The intermediate portion 18 shown in
Figure 1 in its relaxed position has a bellows-shaped
or undulating configuration as considered in axial
section. This is achieved in that the deformable
portion 13 of the sealing element 12 is moulded in an
axially split mould having a cavity of corresponding-
ly undulating configuration. Hence, the material of
the intermediate portion 18 will be in its relaxed
condition in the illustrated retracted position of the
piston 5 relative to the cylinder 2,

The connecting portion 14 of the sealing element
12 has an outer ring 19, an inner ring 20, and a web
21 which interconnects the rings 19 and 20 with one
another. The outer ring 19 is shown in Figure 1 as
being spaced from the external circumferential sur-
face of the protruding portion 8 of the piston 5.
However, it is also possible to dimension the outer
ring 19 of the connecting portion 14 as to obtain
pressure or interference fit between the same and
the protruding portion 8 of the piston 5 and thus to
obtain or enhance retention of the connecting por-
tion 14 on the protruding portion 8. The outer ring 19
of the connecting portion 14 is connected in the
above-mentioned manner to the inner region 17’ of
the deformable portion 13 in such a way that
imperviousness to the contaminants and/or sealing
effect is obtained at this zone as well. To obtain this
result, especially when vulcanisation is used for
accomplishing the connection,the inner region 17
and the outer ring 19 partially overlap one another at
the exterior of the outer ring 19, as also illustrated in
Figure 1.

The interconnecting web 21 of the connecting
portion 14 is shown in Figure 1 to overlie directly and
contact the annular end face of the protruding
portion 8 of the piston 5. However, if desired or
necessary, for instance for noise reduction or ther-
mal insulation purposes, a layer of a material of the
desired properties may be provided on the inner
surface of the web 21 to become interposed between
the same and the end surface of the protruding
portion 8 of the piston 5 up. on assembly of the
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sealing element 12 with the piston 5. This will be
discussed in more detail later.

The inner ring 20 of the connecting portion 14
extends into the interior 7 of the piston 5in a
juxtaposition with the protruding portion 8 but at an
inward spacing therefrom. Advantageously, and for
reasons which will become apparent hereafter, this
spacing increases in the inward direction, so that the
inner ring 20 has a frustoconical configuration. The
inner ring 20 has a plurality of preferably stamped-
out lugs or engaging projections 22 which extend
outwardly of and beyond the inner ring 20 and into
engagement with the piston 5. As shown, the
protruding portion 8 of the piston 5 has aninner
bead 23 which is produced during the piston-
moulding operation and which serves as an ejecting
or extracting bead in such operation, and the lugs 22
engage behind this bead 23 upon assembly of the
connecting portion 14 with the piston 5. Thus, the
lugs 22 prevent undesired extraction of the inner
ring 20 from the internal space 7 of the piston 6 and
so retain the connecting portion 14 on the protruding
portion 8 even under the most adverse operating
conditions, either alone or in combination with the
above-mentioned frictional retention due to the
pressure or interference fit of the outer ring 19. In
order to improve further the retentive capability of
the lugs 22, they are so oriented as to extend
oppositely to the direction of introduction of the
inner ring 20 into the space 7 of the piston 5, so that
any forces acting on the connecting portion 14 in the
direction of extraction of the inner ring 20 from the
space 6 will effectively increase the resistance of the
lugs 22 to extraction by causing the latter o engage
more firmly behind the bead 23 or even to dig into
the material of the piston 6. As mentioned before,
the bead 23 is not to be especially provided for the
purpose of providing a retaining portion for engage-
ment by the lugs 22: rather, it is formed during and
for the purposes of the moulding operation, and it is
only being used as the retaining portion because it is
already there. On the other hand, there is no actual
need, in most instances, to provide this bead 23
unless it is required during the production of the
piston 5 merely since it may be needed for the
retention of the lugs 22; rather, should this bead be
absent, it is still possible to obtain secure retention
of the connecting portion 14 on the protruding
portion 8 of the piston b by letting the lugs 22 dig
into the material of the piston 5. For this purpose, the
lugs 22 may be provided with or formed as barbs.

Figure 1 also shows that a protective portion or
member 24 may be provided at the surface of the
interconnecting web 21 which faces away from the
piston 5. This protective member may be, for
instance, of a thermally insulating material to serve
as a heat shield and, as shown, it may extend
outwardly beyond the connecting portion 14 of the
sealing element 12 to protect the deformable portion
13 as well. The protective portion 24 may be of a
different material from the deformable portion 13 or
of the same material. In each instance, it may be
separated from or form a continuous extension of
the overlapping portion of the inner region 17 of the
deformable portion 13.
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As mentioned before, the cylinder-and-piston unit
1is primarily intended for use in disc brakes of
motor vehicles for moving a brake shoe or brake
shoes at least into frictional engagement with a
rotatable brake disc. A portion of such a brake shoe,
identified by the referene numeral 25, is also shown
in Figure 1. It includes a preferably metallic backing
plate 26, and a friction lining 27 secured thereto. A
retention clip 28, which may include several prongs,
is secured to the backing plate 26, such as by a rivet
29 or a similar fastener. The retention clip 28 is made
of a resilient, preferably metallic, material and it has,
or its prongs have, the angled shape or shapes
evident from the drawing. Because of this shape,
and the resiliency of the material of the clip 28, it or
its prongs will be deflected inwardly during the
introduction thereof into the inner ring 20 of the
sealing element 12 which, at the time of this
introduction, may already be mounted on the cylin-
der-and piston unit 1. Once properly introduced, the
clip 28 or its prongs will expand and usually engage
behind the inner ring 20 of the connecting portion 14
of the sealing element 12. In any event, such an
engagement will exist whenever forces tending to
separate the brake shoe 25 from the piston 5 act on
these components. In such circumstances, the resi-
liency of the clip 28 or of its prongs will oppose this
tendency. The wall thickness and material of the clip
28 is so selected that forces encountered during the
operation of the brake will be insufficient to over-
come such opposing forces. On the other hand, the
clip 28 or its prongs will still be able to move
inwardly not only during the assembly of the brake
shoe 25 with the pistion 5, but also during disassem-
bly thereof, in response to application of forces of
sufficient magnitude, such as when it is desired to
replace a brake shoe 25 with a worn-out lining 27 by
anew one.

Figure 2 of the drawing shows some additional
possibilities of construction and mounting of the
sealing element 12 contemplated by the present
invention. Inasmuch as the basic construction of the
arrangement of Figure 2 corresponds to that of
Figure 1, the same reference numerals as in Figure 1
have been used in Figure 2 to identify the same or
corresponding parts.

The piston 5 is shown in Figure 2 in its fully
extended position in which the intermediate region
18 of the deformable potion 13 of the sealing
element 12 is stretched. In this stretched position,
the deformable portion 13 assumes its relaxed or
as-moulded condition as opposed to the deformable
portion 13 of Figure 1 which is in its as-moulded or
relaxed condition when assuming the undulating
shape. The deformable portion 13 of Figure 2 may
thus be moulded in a substantially radially split
mould. To facilitate the folding of the intermediate
region 18 during the retraction of the piston 5, a
plurality of folding grooves 30 is provided either on
one or on both of the major surfaces of the
intermediate region 18 for preferential bending at
these grooves 30.

The inner region 17 of the deformable portion 13
has a zone 31 which inwardly overlies the outer ring
19 of the connecting portion 14. The thickness of the
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zone 31 is such that, during the assembly of the
sealing element 12 with the piston 5, the material of
the zone 31 is elastically compressed between the
inner surface of the outer ring 19 of the connecting
portion and the outer surface of the protruding
portion 8 of the piston 5. In this manner, there is
obtained frictional engagement of the zone 31 with
the protruding portion 8 sufficient to oppose any
tendency of the connecting portion 14 to slide of the
protruding portion 8 during the use of the cylinder-
and-piston unit 1, if the frictional engagement of the
zone 31 with the protruding portion 8 constitutes the
only means for holding the connecting portion 14 on
the protruding portion 8. Of course, if additional
retaining means is provided, such as that discussed
above, then it need only be the combined action of
such additional retaining means and of the zone 31
which provides for the safe retention of the connect-
ing portion 14 on the protruding portion 8.

In Figure 2, the piston 5 does not have any internal
projection or bead, and the inner ring 20 of the
connecting portion 14 is shown not to have any lugs.
In these circumstances, it is only the retentive action
of the zone 31 which holds the connecting portion 14
on the protruding portion 8. However, it will be
appreciated that, as explained above, even in the
absence of the bead, the inner ring 20 of the
connecting portion 14 may still have the lugs 22 of
Figure 1, such lugs 22 then digging into the material
of the piston 5, especially when the latter is made of
a synthetic plastics material.

The zone 31 is shown in Figure 2 to terminate at
the corner between the outer ring 19 and the
interconnecting web 21 of the connecting portion 14.
However, it will be understood that, should it be
desired to provide, for instance, for additional noise
abatement or heat-transmission reduction, the zone
31 could extend around the corner and at least
partially overlie the surface of the web 21 which
faces the end face of the protruding portion 8 of the
piston 5 in the assembled condition.

As also illustrated in Figure 2, the inner region 17
of the deformable portion 13 has an extension 32
which extends around the corner between the outer
ring 19 and the web 21 to overlie the surface of the
latter which faces away from the piston 5 in the
assembled condition. The provision of this zone 32
disposes of the possibly otherwise existing need for
providing a separate additional noise-damping shim
at this surface. In some circumstances, it may even
be advantageous to embed the entire connecting
portion 14 in the inner region 19 of the deformable
portion 13.

It will be understood from the above description
that the features of the present invention which have
been discussed in connection with the description of
Figures 1 and 2 may also be used in combination
with one another, to the extent that they are not
mutually exclusive. Some of such possible combina-
tions have already been alluded to; additionally, for
instance, the configuration of the intermediate re-
gion 18 of the deformable portion 13 shown in
Figure 2 may be used in combination with the other
features of Figure 1 and vice versa, and various other
combinations are also possible in accordance with
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the present invention.
CLAIMS

1. Asealing element for use in preventing con-
taminants from reaching the interface between a
cylinder bounding a bore and a piston slidably
received in the bore and having an annular end
portion permanently protruding from the bore,
which sealing element comprises an annular de-
formable portion of elastically deformable material
having an outer region sealingly engaging the
cylinder in use and an inner region, and an annular
connecting portion of resilient material permanently
sealingly connected to the inner region of the
deformable portion and having a substantially U-
shaped configuration in axial section to embrace and
clampingly engage the protruding annuiar end por-
tion of the piston in use.

2. Asealing element as claimed in claim 1,
wherein the connecting portion has an outer and an
inner ring and a web interconnecting the rings.

3. Asealing element as claimed in claim 2,
wherein one of the rings is so dimensioned as to
retain frictionally the connecting portion on the
protruding annular end portion of the piston in use.

4. Asealing element as claimed in claim 2,
wherein the inner region of the deformable portion
extends over at least a portion of the inner surface of
the outer ring of the connecting portion to be
clamped between the outer ring and the protruding
annular end portion of the piston and thus to retain
frictionally the connecting portion on the protrudlng
annular end portion of the piston in use.

5. Asealing element as claimed in claim 4,
wherein the inner region of the deformable portion
has a zone which extends over one major surface of
the web to insulate at [east acoustically the connect-
ing portion.

6. Asealing element as claimed in claim 2, for
use with a hollow piston having an internal circum-
ferentially extending beat at the protruding annular
end portion, wherein the inner ring of the connecting
portion has at least one engaging zone which
engages behind the bead of the piston in use to
retain the connecting portion on the protruding
annular end portion of the piston.

7. Asealing element as claimed in claim 6,
wherein the engaging zone is a lug extending
outwardly from the inner ring and oppositely to the
direction of introduction of the latter into the prot-
ruding annular end portion of the piston.

8. Asealing element as claimed in claim 2,
wherein the inner ring of the connecting portion
conically converges in the direction of introduction
thereof into the protruding annular portion of the
piston. ]

9. Asealing element as claimed in claim 2 for use
with a retaining clip, especially of a brake shoe,
wherein the inner ring has a retaining zone remote
from the web which is engaged by the retaining clip
in use.

10. Asealing element as claimed in claim 1,
wherein the deformable portion has an intermediate
region between the inner and outer regions having
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an undulating configuration in the relaxed condition.

11. Asealing element as claimed in claim 1,
wherein the deformable portion has an intermediate
region between the inner and outer regions having a
plurality of weakened zones for preferential forma-
tion of undulations upon deformation of the interme-
diate region.

12. Asealing element as claimed in claim 1, and
further comprising a reinforcing ring at least partially
embedded in the outer region of the deformable
portion.

13. Asealing element as claimed in claim 12,
wherein the reinforcing ring has a substantially
S-shaped configuration in axial section.

14. Asealing element as claimed in claim 1 and
adapted to be mounted in a disc brake assembly
comprising a support, at least one brake shoe
mounted on the support for movement along an
axis, means for moving the brake shoe, including a
cylinder-and-piston unit centered on the axis and
having a cylinder mounted on the support and
bounding a bore which has an open end facing the
brake shoe, a piston partially received in the bore for
displacement along the axis and having an annular
end portion permanently protruding out of the open
end of the bore, and means for connecting the brake
shoe to the piston for joint axial displacement
relative to the cylinder.

15. A sealing element substantially as described

30 with reference to the accompanying drawings.
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