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(54) Aresilient support for a front 37 32 18
suspension shock absorber 26 20

(57) The resilient support 18 servesto 43 /1] 1 :___ T

connect a stem 5 of a shock absorber (4) ) LN i 25
of a suspension (1) of a vehicle to the 4 2l | et ! | >
body 6 thereof and is provided with a ;‘ = S 4
rolling element bearing 22 keyed to the /1% Y RN N7
stem 5 and having an outer ring 26 = o \
having an annular groove 39 on its 44 SN 1] X \

outer cylindrical surface, engaged by an 2 '/‘) " AR N 6
inner rim of a frusto-conical support N0 L 22/ ' 2\ N
sleeve 41, a further frusto-conical s .2 &3
support sleeve 24 which can be fitted to 14 | N 34
the body 6, and an elastomeric sleeve /
25 directly vulcanised onto the outer A
lateral surfaces 38,42 of the outer ring
26 of the bearing 22 and the associated 7 .
frusto-conical sleeve 41 and to the inner e -
surface 43 of the sleeve 24 to form a - 4
unit. —

Fig.2

The drawing(s) originally filed was (were) informal and the print here reproduced is taken from a later filed formal copy.
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GB 2143300 A 1

SPECIFICATION

A resilient block for attaching the upper end of a
front suspension shock absorber to a vehicle body

The present invention relates to a resilient block for
attaching the upper end of a front suspension shock
absorber to the body of a vehicle, in particular of the
type which allows steering of the vehicle wheels

10 without causing stresses to the suspension spring
thereof.

It is known that in order to connect the shock
absorber of a steering wheel of a motor vehicle to
the motor vehicle body particular resilient blocks are

15 used comprising a rolling element bearing fitted to
the interior of a resiliently deformable bush consti-
tuted by two sleeves or rigid support elements,
respectively an inner element and an outer element,
joined together by a deformabie intermediate sleeve

20 rmade of elastomeric material vulcanised and
adhered onto the facing surfaces of the inner and
outer sleeve; the rolling element bearing can be
fitted with its inner ring on the stem of the shock
absorber and with its outer ring on the inner rigid

25 sleeve of the deformable bush, which outer sleeve is

then fixed to the vehicle body by means of bolts.

A resilient support of the type described above is
not entirely free from disadvantages; in particular
the presence of two separate units (resilient bush
and bearing) usually made by two separate manu-
facturers and then assembled by a third agency (for
example the utilising concern) creates problems of
assembly and increases the assembly time; moreov-
er because of different working tolerances play
andror assembly imperfections between the bearing
and the resilient bush can occur. For the purpose of
overcoming these disadvantages resilient blocks
have been proposed in which the inner rigid sleeve
is eliminated and the elastomeric sleeve is directly
vulcanised onto the outer surface of the outer ring of
the bearing, in such a way as to create a single unit
which is made and sold directly by the bearing
producer; this second solution however, has the
disadvantage of requiring the utilisation of special
45 bearings having an outer ring of particular form and

of a length greater than that of the inner ring in order
to provide sufficient anchorage for the elastomeric
sleeve; moreover, because of the limitations on the
form imposed by the dual function which the outer

50 ring of the bearing must perform, this latter ends up

being shaped in such a way as to transmit predomi-
nantly shear stresses to the elastomeric sleeve with

a reduction in the efficiency of the elastomeric sleeve

itself.

The object of the present invention is to provide a
resilient block for attaching the upper end of a front
suspension shock absorber of a vehicle to the body
thereof, substantially of the second type described
above but free from the first mentioned disadvan-

60 tages.

The said object is achieved by the present inven-
tion in that it relates to a resilient block for attaching
the upper end of a front suspension shock absorber
of a vehicle to the body thereof, of the type

65 comprising a rolling element bearing an inner ring of
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which can be fitted to one end of a stem of the said
shock absorber, a first support element which can be
securely fixed to the said body, and a resilient sleeve
operable resiliently to connect the said rolling ele-
ment bearing and the said first support element to
allow relative movement of the shock absorber with
respect to the vehicle body, characterised by the fact
that an outer ring of the said rolling element bearing
is provided on its outer cylindrical surface with
attachment means for a second support element
coaxial with the first and with the said rolling
element bearing, the said outer cylindrical surface of
the outer ring of the bearing, an outer lateral surface
of the said second element and an inner lateral
surface of the said first element being directly and
firmly connected to the said elastomeric sleeve in
such a way that the said outer ring and the said first
and second support element form with the said
sleeve a single substantially inseparable unit.

For a better understanding of the present inven-
tion, a non-limitative embodiment thereof will now
be described by way of example, with reference to
the attached drawings, in which:

Figure 1 partially illustrates a front suspension of a
vehicle provided with a resilient block formed
according to the principles of the present invention;
and

Figure 2 illustrates on an enlarged scale a sec-
tioned view of a detail of the suspension of Figure 1
including the said block.

With reference to Figure 1 a suspension for a front
steering wheel 2 of a vehicle not illustrated, for
example a motor vehicle, is generally indicated with
the reference numeral 1. The suspension 1 is of the
McPherson type and includes, as is known, a
mounting 3, a shock absorber 4 provided with a stem
5 connected to a body 6 of the said vehicle and to a
body 7 connected to an attachment 8 of the mount-
ing 3, and a coil spring 9 mounted externally of the
shock absorber 4. The wheel 2 receives drive from a
coupling 10 and is steered by making the mounting 3
which supports it turn by means of a rod, not
illustrated connected to an attachment 11 of the
mounting 3. This latter is further provided with a ball
joint 12 to which is linked a support bar 13 connected
in a known way and not illustrated to the body 6 and
to a known and not illustrated torsion bar.

The shock absorber 4 is provided with two facing
end caps 14 and 15, respectively fixed to the stem 5
and to the body 7 and between which the spring 9 is
mounted; to the end cap 14 is fixed a protection
sleeve 16 for the stem 5. The end cap 14 is able to
transfer stresses bearing on the suspension 1 to the
body 6 and vice versa through a resilient attachment
block 18 which is fitted onto the stem 5 by any
convenient means, for example (see Figure 2} by
means of a nut 19 screwed onto a threaded section
20 of the stem 5 itself, and is fixed to the body 6
directly or indirectly, for example by means of bolts
21.

With reference to Figure 2, the resilient block 18
includes a rolling element bearing 22 an inner ring
23 of which can be fixed in a non-rotatable manner
to the end or threaded section 20 of the stem 5, a first
annular support element 24 substantially in the form
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of a frusto-conical sleeve and preferably made from
pressed sheet metal, and a resiliently deformable
elastomeric sleeve 25 which resiliently joins the
bearing 22 to the element 24, and which can be
connected in turn to the body 6 to allow relative
movements of the shock absorber 4 with respect to
the body 6 itself; the bearing 22 includes an inner
ring 23, an outer substantially cylindrical ring 26 like
the ring 23 and coaxial to this latter, and a plurality of
rolling bodies 27 interposed between the rings 23
and 26 in such a way as to be able to rolf between
respective facing tracks 28 thereof and disposed
within a spacer cage 29.

In the embodiment illustrated in Figure 2 the nut
19 is shaped in such a way as to have a substantially
cylindrical axial sleeve 30 which extends coaxially of
the section 20 towards the end cap 14, and a collar 31
forming a radial shoulder projecting from the nut 19
and interposed between the sleeve 30 and a head 32
of the nut; the inner ring 23 of the bearing 22 is fitted
onto the sleeve 30 and axially locked thereon by
means of the shoulder 31 and a spacer ring 33
interposed between the inner ring 23 and the end
cap 14, which rests in turn against a shoulder 34 of
the stem 5. The bearing 22 must be of a type which
can support both radial and axial stresses, and can
therefore be of the ball bearing type having deep
grooves as illustrated in Figure 2, or else of another
equivalent type. The support element or frusto-
conical sleeve 24 can be provided with an attach-
ment flange not illustrated in order to be fixed
directly to the body 6, or else may be snap-
engageable with a hood 35 of substantially cup-
shape provided with an attachment flange 36 which
allows the fixing thereof to the body 6 by means of
bolts 21; such characteristic is known. The cover or
hood 35 is further able to serve as an abutment stop
for the block 18 in such a way as to limit possible
axial translation of the bearing 22 and of the stem 5
rigidly connected to it, and can be provided with a
protection cover 37.

According to the invention the outer ring 26 is
provided on its outer cylindrical surface 38 with an
annular groove 29 which in the non-limitative illus-
trative example is formed at a lower end 40 of the
ring 26 facing towards the shock absorber 4, and the
block 18 includes, as well as the element 24, the
bearing 22 and the sleeve 25, a futher second
annular support element 41 of substantially frusto-
conical sleeve form, which is disposed substantially
coaxially with the sleeve 24; the annular element or
frusto-conical sleeve 41 is delimited externally by an
outer substantially conical lateral surface 42 which is
substantially coaxial with the surface 38 and faces
and is coaxial with a lateral inner substantially
conical surface 43 of the annular element or frusto-
conical sleeve 24. The annular element or sleeve 41
is rigidly connected to the outer ring 26 externally
thereof by means of a radially inner folded annular
edge 44 engaged within the annular groove 39 and,
in the particular example illustrated, projects beyond
the lower end 40 towards the end cap 14 with its
narrow cone end facing in the opposite direction.

According to the invention, moreover, the said
outer lateral surfaces 38 and 42 of the outer ring 26
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of the bearing 22 and of the frusto-conical sleeve 41,
and the inner lateral surface 43 of the frusto-conical
sleeve 44 are directly and fixedly connected to the
elastomeric sleeve 25 (in particular to respective
substantially conical inner and outer lateral surfaces
thereof); in such a way that the bearing 22 and the
annular support element 24 and 41 form with the
sleeve 25 a single substantially inseparable unit, at
least if the sleeve 25 itself or another of the elements
composing the block 18 are not broken; this intimate
and direct connection between the surface 38 and
the elastomeric sleeve 25 is obtained in a known way
by connecting the sleeve 25 to the surfaces 38, 42
and 43 by adhesion in a vulcanisation stage of the
sleeve 25 itself. For example, the element 41 is first
mechanically fixed by snap-engaging it to the ring 26
at the edge 44 and groove 39 and then the ring 26 is
disposed coaxially to the element 24 and together
therewith directly passed to the interior of the
forming and vulcanisation mould for the sleeve 25,
and then the elastomeric material is injected into the
interior of the mould and is there vulcanised in such
a way as to ensure the said direct connection
between the sleeve 25 and the surfaces 38, 42 and 43
thus forming a unit which, with the addition of the
inner ring 23 and the associated rolling bodies 27 in
such a way as to complete the bearing 22, gives rise
to the block 18 according to the invention; preferably
the sleeve 25 is formed in such a way as to be
provided with a lower sealing lip 456 which can
cooperate slidingly with the end cover 14 in such a
way as to prevent the ingress into the block 18 of
possible contaminants from the shock absorber 4.
The position of the annular groove 39 and the form
and length of the sleeve or annular support element
41 are chosen in such a way that this latter defines a
conical attachment surface for the rubber, so as to be
able to transmit compression-shear stresses to the
elastomeric sleeve 25, and to the outer ring 26 rigidly
connected thereto, rather than substantially shear
stresses as the single ring 26 would transmit if the
sleeve or element 41 were absent.

From what has been described the advantages of
the present invention will be apparent. It allows a
resilient block for attachment of a shock absorber of
a front suspension to the body of a vehicle of simple,
rapid and economical construction and assembly to
be obtained, in which there is no risk of damage to
the rolling element bearings of the block following
an incorrect assembly due to errors and/or imperfec-
tions caused by different working tolerances of the
various elements from which the block is made, and
in which the elastomeric sleeve can work in better
conditions (that is to say substantially under com-
pression-shear). In particular it allows this latter
advantage to be obtained due to the presence of the
conical attachment surfaces of the resilient sleeve,
without the necessity of working the outer ring of the
bearing with a tool to obtain a conical surface on it;
instead this feature is defined by the inner sleeve
element which is of economical construction and
reduced weight, and therefore according to the
invention resilient blocks of less cost and weight
than those of known blocks are obtained.

Finally, from what has been described it will be
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appreciated that modifications and variations to the
resilient block of the present invention can be
introduced without departing from the scope of the
invention itself.

CLAIMS

1. Avresilient block for the aitachment of a shock
absorber of a suspension of a vehicle to a body
thereof, of the type comprising a rolling element
bearing an inner ring of which can be fitted to one
end of a stem of the said shock absorber, a first
support element which can be rigidly connecied io
the said body, and an elastomeric sleeve operable
resiliently to join the said rolling element bearing o
the said first support element to allow relative
movement of the shock absorber with respect to the
body characterised by the fact that an outer ring of
the said rolling element bearing is provided on its
cylindrical outer lateral surface with attachment
means for a second support element coaxial with the
first and with the said rolling element bearing, ithe
said outer lateral surface of the said outer ring of the
bearing, an outer lateral surface of the said second
element and an inner lateral surface of the said first
element being directly and fixedly connected to the
said elastomeric sleeve in such a way that the said
outer ring and the said first and second suppori
elements form with the said sleeve a single substan-
tially inseparable unit.

2. Aresilient block according to Claim 1, char-
acterised by the fact that the said sleeve has been
connected to the said external surfaces the said
bearing and second element and to the inner surface
of the said first element by means of adhesion upon
vulcanisation of the said elastomeric sleeve.

3. Aresilient block according to Claim 1 or Claim
2, characterised by the fact that the said first and
second support elements are annular and are
formed substantially as frusto-conical sleeves, the
said outer lateral surfaces and inner lateral surfaces
of the said second and first elements respectively
being coaxial and having substantially the sarmne
cone angle.

4. Aresilient block according to Claim 3, char-
acterised by the fact that the said attachment means
include an annular groove formed on the said outer
surface of the said outer ring and engaged by a
circular radially inwardly folded rim of the said
second support element.

5. Aresilient block according to Claim 4, char-
acterised by the fact that the said annular groove is
formed on a lower end of the said outer ring of the
bearing facing towards the said shock absorber, the
said second conical annular element projecting from
the said lower end of the said outer ring of the
bearing in such a way as to transmit stresses
substantially in compression to the said elastomeric
sleeve.

6. Aresilient block according to any of Claims
from 3 to 5, characterised by the fact that the said
first annular conical element can be snap-engaged
with a hood of substantially cup-shape form pro-
vided with an attachment flange permitting fixing to
the said body by means of connéction members.

7. Avesilient block substantially as hereinbefore
described and as illustrated in the accompanying
drawings.
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