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(57) Abrégée/Abstract:

The invention relates to vehicle suspension systems of the type with a trailling arm, and to a seat for securing the trailing arm to an
axle or axle casing. Hitherto, tralling arms have been located on axles or axle casings and held in place by the force of U-bolts
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(57) Abrege(suite)/Abstract(continued):

holding the trailing arm to the axle. Under excessive loads as can be applied to vehicle suspension systems, tralling arms can be
moved out of alignment to the detriment of the running of the vehicle. To avoid such movement, seats for trailling arms are known to
be welded to vehicle axes or casings and to which the trailing arms are secured such as by U-bolts. Here, manufacturing
tolerances can cause a bad, relatively loose fit between the seat and axle or axle casing, causing alignment difficulties when fitting
or welding the seat In place, with a large build-up of stresses In the vicinity of the weld when the tralling arm seat Is subjected to
torsional loading, that can be particularly damaging to an axle casing that ordinarily is formed from the thin sheet metal. The object
of the Invention Is to provide a vehicle suspension that avoids those difficulties mentioned above, which objective Is met by a
construction comprising an axle and at least one trailing arm, there being a seat for the or each trailling arm, the or each seat having
a primary recess In which the axle Is located, the primary recess having a transverse secondary recess In which an insert is located,

the Insert being positively secured In the primary recess, and having end sections extending beyond the edges of the primary
recess, that are positively secured to the adjacent walls of the axle.



CA 02559106 2006-09-05

ABSTRACT

The invention relates to vehicle suspension systems of the type with a trailing

arm, and to a seat for securing the trailing arm to an axle or axle casing. Hitherto, trailing

arms have been located on axles or axle casings and held in place by the force of U-bolts

holding the trailing arm to the axle. Under excessive loads as can be applied to vehicle
suspension systems, trailing arms can be moved out of alignment to the detriment of the
running of the vehicle. To avoid such movement, seats for trailing arms are known to be
welded to vehicle axes or casings and to which the trailing arms are secured such as by U-
bolts. Here, manufacturing tolerances can cause a baq, relatively loose fit between the seat
and axle or axle casing, causing alignment difficulties when fitting or welding the seat in
place, with a large build-up of stresses in the vicinity of the weld when the trailing arm seat is
subjected to torsional loading, that can be particularly damaging to an axle casing that
ordinarily is formed from the thin sheet metal. The object of the invention is to provide a
vehicle suspension that avoids those difficulties mentioned above, which objective is met by
a construction comprising an axle and at least one trailing arm, there being a seat for the or
each trailing arm, the or each seat having a primary recess in which the axle is located, the

primary recess having a transverse secondary recess in which an insert is located, the insert

being positively secured in the primary recess, and having end sections extending beyond

the edges of the primary recess, that are positively secured to the adjacent walls of the axle.
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VEHICLE SUSPENSIONS

This invention relates to vehicle suspensions, and is particularly, but not necessarily

exclusively, concerned with medium weight lorries with an intended maximum axie weight of

9.5 tonnes.

Lorries of the type referred to frequently employ air spring suspension systems,
where an air spring is positioned on a trailing arm attached to an axle, and where, ordinarily,
the axle is of pressed steel construction to form a casing.

Hitherto, and predominantly, two methods have been used to secure trailing arms 10
each end of an axle casing. First, there is the system relying entirely on force, where a

trailing arm is positioned on an intermediate clamp member located on the axle casing, with

a top clamp member laid on the trailing arm and a bottom clamp member positioned below
the axle casing, there being U-bolts, preferably two for each trailin'g arm, to extend ar'ound
the top clamp member and through co-operating holes in the intermediate and bottom clamp
members, with nuts engaging threaded end sections of the arms of the U-boits. The
application of excessive force through the U-bolts can cause a distortion of the axle casing

that can cause a misalignment of the trailing arms, and it is not unknown for the components

to move under the excessive torsional forces that can arise during cornering of the vehicle,
again causing a misalignment of the trailing arms.

Second, it is known to provide a trailing arm seat and weld it in place on an axle
casing. Here, there are inevitable gaps between the inner face of the seat and the outer face
of the axle casing caused by manufacturing tolerances, and there is the inevitable creation of
large stresses in the axle casing in the vicinity of the weld, when the trailing arm seat is
subjected to torsional loading, particularly as the trailing arm seat is usually a substantial
casting and the axle casing is of relatively thin sheet metal. Another problem with a welded
seat is that a considerable difficulty is encountered in positioning it on the axle to hold a
trailing arm in the correct alignment, particularly when, as is currently so, the trailing arms

taper in both the horizontal and vertical planes.
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The object of the present invention is to provide a vehicle suspension that

avoids those disadvantages mentioned above.

According to the present invention, there is provided a vehicle suspension
comprising an axle and at least one trailing arm, and there being a seat for the or
each trailing arm secured to the axle by U-shaped bolts, the or each seat being of
generally U-shaped and inverted configuration with a leg dependant from a body to
each side, the body having an inner surface to locate on the axle such that the legs
extend alongside the axle to opposite sides, the inner surface of each leg and the
surface having a continuous recess of a width less than the width of the seat, and
there being a U-shaped insert located in the recess, the legs of the insert extending
beyond the lower end of each leg and there being a means to secure the exposed
ends of the insert to opposite sides of the axle, the insert having a flexibility or

resilience to permit a movement of the trailing arm and seat about the axle.

Preferably, according to the present invention a vehicle suspension
comprises an axle and at least one trailing arm, there being a seat for the or each
trailing arm, the or each seat having a primary recess in which the axle is located,

the primary recess having a transverse secondary recess in which an insert is

located, the insert being positively secured in the primary recess, and having end
sections extending beyond the edges of the primary recess, that are positively
secured to the adjacent walls of the axle.

Preferably, according to a second aspect of the invention a seat suitable for
use in a vehicle suspension system comprises a primary recess in one (lower)
surface of the seat, a secondary transverse recess in the primary recess, and an
insert bent into generally U-shaped configuration, said insert being fitted into the
secondary recess and there secured by welding, with end sections of the insert

extending beyond the edges of the primary recess.



CA 02559106 2013-05-24

Preferably, the seat is a solid cast or machined weldable steel component,
and Is formed with a longitudinal recess to create an inner face with dependent side
walls across which the secondary recess extends. Further preferably, the insert is
formed from relatively thin sheet weldable material to be flexible or resilient that is
bent into the generally U-shape to fit in the transverse recess.

Preferably, to secure the insert to the seat, a weld between the insert and the
bottom of the secondary recess can be formed, and to secure the seat to the axle
casing, the protruding end sections of the insert can be welded to the walls of the
axle casing. To assist in securing the trailing arm to the axle casing, top and bottom
clamp members can be provided with U-bolts extending around the top member,
with the legs of the U-bolts extending through co-operating holes in the trailing arm
seat and the bottom clamp member with securing nuts engaging threaded end
sections of the arms of the U-bolts.

There iIs therefore provided a positive location of the seat on the axle casing
that avoids the vague location of non-welded seat constructions, but with a major

reduction of .
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3

stresses in the axle casing known in conventional welded seat constructions. There is
eliminated to a substantial degree the fitting problems of conventional constructions, by the
insert accommodating manufacturing tolerances between the seat and the axle casing, and
the flexible or resilient nature of the insert allows a limited movement between the trailing

arm seat and the axle casing thereby reducing local stresses.

One embodiment of the invention is illustrated in the accompanying drawings, in
which:

Figure 1 is a perspective view of part of one embodiment of a vehicle suspension in
accordance with the invention;

Figure 2 is an exploded perspective view from above and one side of the trailing arm
seat of Figure 1; and

Figure 3 is a perspective view from the other side of the trailing arm seat of Figure 1.

In the drawings, Figure 1 shows part of a vehicle axle and suspension system where
the axle casing 1 supports a trailing arm 2 that supports an air spring (not shown) of an air
spring suspension, or to which is attached a hydraulic strut (not shown) of a hydraulic
suspension system.

As is illustrated, a seat 3 is fitted to the axle casing 1 and the trailing arm 2 held
secure to the seat by U-bolts 4 bolted to a bottom clamp member 5 lying below the axle
casing 1 and extending over a top clamp 6 sat on the axle casing 1. Although not illustrated,
stud-like location means can be provided on the under surface of the trailing arm 2 to engage

in a strategically located recess in the upper face of the seat.

As is shown more particularly by Figures 2 and 3, the seat 3 Is formed as a cast or
machined component of weldable steel. The seat has a flat upper surface 7, and the lower
surface 8 shaped into a primary longitudinal (in the direction of the vehicle longitudinal axis)
recess 9 to allow the seat to fit on to the upper surface of the axle casing 1. In the primary

longitudinal recess is a secondary transverse recess 10, to receive an insert 11 in the form of

a thin sheet of weldable metal, suitably bent into a U-shape to fit in the second recess 10.
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The insert 11 is relatively flexible or resilient to ensure that it is a reasonably close fit in the
second recess.

To secure the insert 11 to the seat 3, the insert is provided with a through hole 12
which, and as is illustrated in Figure 3, is filled with weld metal, the length of the insert being
such that wheh secured to the seat, end sections 13 of the insert protrude beyond the lower
faces 14 of the sides 15 of the seat.

When fitted to the axle casing, as is shown in Figure 1, the insert 11, and particularly
the protruding sections 13, lie in close, if not abutting, proximity to the sides of the axle
casing, and the seat 3 is secured in place by welding the protruding sections 13 of the insert
11 to the axle casing sides.

The invention ensures a substantial elimination of fitting problems associated with
conventional trailing arms of vehicle suspension systems, and by welding an insert into a
recess in the seat for the trailing arm, and welding the insert to the casing, there is the
substantial elimination of stressing of the welds during use, as a consequence of the insert
being relatively resilient or flexible, allowing a limited movement between the trailing arm seat

and the axle casing.
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WHAT IS CLAIMED IS:

1. A vehicle suspension comprising an axle and at least one trailing arm, ana
there being a seat for the or each trailing arm secured to the axle by U-shaped
bolts, the or each seat being of generally U-shaped and inverted configuration with
a leg dependant from a body to each side, the body having an inner surface to
locate on the axle such that the legs extend alongside the axle to opposite sides,
the inner surface of each leg and the surface having a continuous recess of a width
less than the width of the seat, and there being a U-shaped insert located in the
recess, the legs of the insert extending beyond the lower end of each leg and there
being a means to secure the exposed ends of the insert to opposite sides of the
axle, the insert having a flexibility or resilience to permit a movement of the trailing

arm and seat about the axle.

2. A vehicle suspension as in claim 1, wherein the flexible or resilient

U-shaped insert is secured in the recess of the seat by welding.

3. A vehicle suspension as in claim 1, wherein the securing of the exposed

ends of the insert to the axle is by welding.

4. A seat suitable for use in a vehicle suspension system comprising a
generally U-shaped body with dependant legs to each side, the inner surface of the
body to locate on an axle and each leg of the seat having a continuous recess, of a
width less than the width of the seat, and an insert bent into generally U-shaped
configuration, the insert being fitted in and secured in the recess, and the end

sections of the insert extending beyond the lower ends of the legs of the seat.
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