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(54) Title: WHEEL AXLE SUSPENSION WITH V-SHAPED STRAPS.

(57) Abstract: A wheel axle suspension of a vehicle comprises an axle body and a flexible trailing arm extending in a longitudinal
direction of the vehicle and crossing the axle body substantially perpendicular. The trailing arm has a front spring portion extending
in the longitudinal direction of the vehicle and an axle seating portion adjoining the front spring portion. The axle seating portion
has a concave side at which the axle body is arranged. The suspension furthermore comprises at least one clamping strap for clamp -
ing the axle body and the trailing arm together. The at least one clamping strap has a front leg and a rear leg and an arched portion
interconnecting said front and rear leg. The arched portion extends around a part of the circumference of the axle body. The legs of
the strap are tensioned with respect to the trailing arm, such that the axle body is clamped between the arched portion of the strap
and said concave side of the axle seating portion of the trailing arm. The axle body is arranged directly against the concave side of
the axle seating portion of the trailing arm. The front leg of the strap extends towards the front through or along the side of the trail -
ing arm and is supported at the front side of the axle seating portion. The rear leg of the strap extends through or along the side of
the trailing arm towards the rear and is supported at the rear side of the axle seating portion.
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Title: Wheel axle suspension with V-shaped straps

The invention relates to a wheel axle suspension of a vehicle, in particular a utility vehicle

such as a lorry, a trailer or a semi-trailer.

In particular the invention relates to a wheel axle suspension of a vehicle comprising:

- an axle body of a wheel axle of the vehicle,

- a flexible trailing arm extending in a longitudinal direction of the vehicle and crossing

the axle body substantially perpendicular, said trailing arm having a front spring portion
extending in the longitudinal direction of the vehicle and said trailing arm having an axle
seating portion adjoining the front spring portion, said axle seating portion having a
concave side at which the axle body is arranged,

- at least one clamping strap for clamping the axle body and the trailing arm together, the at
least one clamping strap has a front leg and a rear leg and an arched portion
interconnecting said front and rear leg, wherein the arched portion extends around a part of
the circumference of the axle body and said legs of the strap are tensioned with respect to
the trailing arm, such that the axle body is clamped between the arched portion of the strap

and said concave side of the axle seating portion of the trailing arm.

In DE 199 46 802 A1 a wheel axle suspension is disclosed in which a trailing arm has a
curved portion with a concave underside. Between the axle body and the concave underside
of the trailing arm an adaptor part is arranged. U-shaped straps engage the axle body from
an underside and have parallel legs which extend upwards along a front and a rear side of
the axle body. The legs of the straps are provided with a male thread which in cooperation
with nuts are used to tension the clamping connection between the axle body and the
trailing arm together. The clamping force provided by the clamping straps is essentially

perpendicular to the trailing arm.

The object of the invention is to provide an improved wheel axle suspension.

This object is achieved by a wheel axle suspension according to the preamble of
claim 1, wherein said axle body is arranged directly against the concave side of the axle
seating portion of the trailing arm, and wherein the front leg of the strap extends towards the

front through or along the side of the trailing arm and is supported at the front side of the
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axle seating portion and the rear leg of the strap extends through or along the side of the

trailing arm towards the rear and is supported at the rear side of the axle seating portion.

Preferably the wheel axle suspension according to the invention has two clamping straps

arranged, one on either side of the trailing arm.

The wheel axle suspension according to the invention has one or more straps that do not
have parallel strap legs. Thereby the clamping force has not only a vertical component, but
also a horizontal component. The latter has the effect that the front side and the rear side of
the axle seating portion of the trailing arm are tightened slightly together and the surface of
the axle seating portion facing the axle body is as it were tightened around the axle body.
The resulting deformation of the trailing arm results in a controllable pre-tension that is
provided in the trailing arm at the axle seating portion. An advantage is that the changing
tension loads due to roll movement of the vehicle are not absorbed in the axle seating
portion of the trailing arm, but in the front spring portion of the trailing arm and in the strap
itself. This assures a more rigid clamping construction which is not prone to wear and

fatigue.

In a particularly suitable embodiment the angle between the front leg and the rear leg of the
strap is within the range 90° - 170°. Without wishing to be bound by any delimitation, in
particular a generally V-shaped strap is preferred wherein the angle between the legs is
about 110°.

In a possible embodiment at least one of the front leg and rear leg of the strap is provided
with a male threaded end. The male threaded end allows for cooperation with a nut to
tension the strap against the trailing arm itself or against a support part that is supported by

the trailing arm.

In a preferred embodiment both the rear leg and front leg of the strap are provided with a

male threaded end.

In a possible embodiment two clamping straps are interconnected, in particular the rear legs
or the front legs of the said two clamping straps are interconnected by a bridge portion
extending in the width direction over the trailing arm. Preferably, the two clamping straps and

the bridge portion are made in one piece.
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In a preferred embodiment the axle body has a substantially circular cross section and the
axle seating portion of the trailing arm has a curved form with a curved concave side
engaging the axle body. The curved concave side preferably encloses the circumference of
the axle body over 120° — 180°.

In a possible embodiment a half cylindrical shell is arranged around a portion of the
circumference of the axle body, wherein a portion of said shell is clamped between the strap

and the axle body.

Preferably, the shell is provided with a first nose portion bulging out of the cylindrical
surface that engages the curved portion of the trailing arm at the front end thereof in line
with the front strap leg. The shell is preferably provided with a second nose portion bulging

out of the cylindrical portion adjacent the first nose portion that engages the strap.

Preferably at one end of the shell a bead is formed, and wherein in the axle body and in the
concave side of the curved portion of the trailing arm a recess is formed in which the bead is

received as a locking structure.

In another preferred embodiment the axle body has a substantially rectangular cross
section. In this embodiment the axle seating portion of the trailing arm is formed as an
angular portion constituted by the front spring portion and a downwardly extending portion of
the trailing arm adjoining the front spring portion at a rear end thereof and extending

substantially perpendicular to the front spring portion.

Preferably, the axle seating portion encloses about 50% of the perimeter of the square axle
body.

The invention will be elucidated in the following detailed description with reference to the

drawing, in which:

Fig. 1 shows a portion of a wheel axle suspension according to the invention with clamping

straps in a non-tightened state,

Fig. 2 shows the wheel axle suspension of Fig. 1 in which the effect of tightening the straps

is illustrated,
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Fig. 3 shows the wheel axle suspension as shown in Fig. 2 in which the effects of the loads

in a working condition are illustrated,

Fig. 4 shows in a side elevational view another embodiment of a wheel axle suspension

according to the invention,

Fig. 5 shows schematically a detail of the wheel axle suspension of Fig. 4, and

Fig. 6 shows schematically in a cross section in the longitudinal direction another

embodiment of a wheel axle suspension according to the invention with a square axle body.

In Fig. 4 is shown an example of a wheel axle suspension according to the invention.

The vehicle axle suspension 1 comprises a tubular axle body 3 to which wheels can be
attached on both sides of the axle body 3. The axle body 3 is mounted to a vehicle by
resilient trailing arms 5 which extend in the longitudinal direction of the vehicle on both sides

of the vehicle. In the side view of Fig. 4 only one trailing arm 5 is depicted.

The axle body 3 has a circular cross section. The trailing arm 5 crosses the axle body 3
substantially perpendicular. At the location of the axle body 3, the trailing arm has an axle
seating portion, which in this embodiment is a curved portion 8, wherein the axle body 3 is
arranged on the concave underside of the curved portion 9 of the trailing arm 5, i.e. the axle
body 3 is received in an axle seat formed by the concave underside of the curved portion.
The curved concave underside encloses the circumference of the axle body over 120° -
180°, in the figure about 180°.

The trailing arm 5 is hingedly connected to a bearing bracket 11 arranged on the vehicle
chassis 7 at the front of the suspension arm seen in the direction of travel of the vehicle

which in this figure is to the left. The trailing arm 5 is thus able to hinge about hinge axis 12.

Each trailing arm 5 is provided with a pneumatic spring 15 which is operational between the
respective suspension arm 5 and the vehicle chassis 7. In this embodiment, the pneumatic
spring 15 is attached to the rear side of the trailing arm 5 seen in the direction of travel of the

vehicle.

A clamping assembly 17 associated with each trailing arm 5 is provided to retain the axle
body 3 and the trailing arm 5 by clamping. In this embodiment, the clamping assembly

comprises a strap plate 18 provided at the front side of the axle body and two straps 19 (of
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which only one can be seen in Fig. 4 ) which extend from the front side of the axle body 3 to
the rear side of the axle body 3 via the underside of the axle body 3. The front end of the
straps 19 are provided with a male thread and with a nut 20 which cooperates with the male
thread.

In this embodiment the rear ends of the straps are interconnected by a bridge part 21 which
is monolithically formed with the straps 19. The bridge part 21 extends in the width direction
of the trailing arm 5 over the upper side of the trailing arm, just behind the curved portion 9.
By tightening the nuts 20, clamping forces can be applied to the trailing arm 5 and axle body
3. The strap plate 18 engages with the upper side of the trailing arm at the transition
between the curved portion 9 and the spring portion 6 of the trailing arm, while the straps 19

engage with the underside of the axle body 3.

In Fig. 1 a portion of a similar wheel axle suspension is depicted schematically. In this figure
both ends of the strap 19 are provided with a male thread and a nut 20. Obviously a
clamping body similar to strap plate 18 as shown in Fig. 4 is available at which the nuts 20

engage, but is not visible in this figure.

The straps 19 have generally a V-shape as can be seen in the figure. The strap 19 has a
front leg 19a, a rear leg 19¢ and an arched portion 19b that interconnects the deviating legs
19a and 19c of the strap 19. In the mounted state, the arched portion 19b extends around a

part of the circumference of the axle body 3.

In Fig. 1 the clamping assembly is in a neutral state — a non-tightened state in which the
nuts are not tightened. In Fig. 2 the clamping assembly is shown in a tightened state with
pre-tension. Fig. 2 shows the effect when the nuts are tightened. The tightening forces are
illustrated by an arrow indicated with F. Due to the general V-shape of the strap 19 the
clamping force has not only a vertical component, but also a horizontal component. The
horizontal clamping force component has the effect that the front side and the rear side of
the curved portion 9 of the trailing arm are tightened slightly together. This is indicated by
the note that the distance X from the neutral state of Fig. 1 has been reduced to distance Y
in the pre-tensioned state (Y<X). The concave surface 10 is as it were tightened around the
axle body 3. The resulting deformation of the trailing arm 5 results in a controllable pre-
tension that is provided in the trailing arm 5 at the clamping region, i.e. at the curved portion
9.
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In Fig. 3 is shown the laden condition (working). It shows schematically how the trailing arm
is loaded, for instance due to roll movements of the vehicle. It can be seen in Fig. 3 that the
deformation of the spring part 6 of the trailing arm does not progress beyond the clamping
straps 19 (Y=Y). This is due to the pre-tension brought in the curved portion 9 of the trailing
arm 5 by this specifically designed V-shaped straps 19. Therefore the loads during working
condition are not absorbed in the curved portion 9 of the trailing arm 5, but in the spring
portion 6 of the trailing arm. Also the strap 19 itself absorbs some of the forces. A more rigid

clamping construction which is not prone to wear and fatigue is the result.

In the embodiment of Fig. 4 a half cylindrical shell 22 is provided, which can be better seen
in Fig. 5. The half cylindrical shell 22 has a cylinder segment portion 23 that is located
between the strap 19 and the axle body 3. The shell 22 also has a cylinder segment portion
24 that is located between the concave side of the curved portion 9 and the axle body.
Between the portions 23 and 24 there is provided a first nose portion 25 that extends
between the front legs 19a of the two parallel straps 19, and that engages the underside of
the trailing arm 5 at the convexly shaped transition of the concave surface 10 towards the
front spring portion 6. Adjacent the first nose portion 25 a second nose portion 26 is
arranged. The second nose portion 26 engages the strap 19, in particular the front leg 19a
of the strap 19. The nose portions 25,26 provide rigidity to the shell 22, which is made of

metal sheet material.

At the end of the cylinder segment portion 24 a bead 27 is formed, e.g. by folding the plate
material to an eyelet. The bead 27 is received in a groove-like indent 4 that extends in the
axle body 3 in the longitudinal direction thereof. On the opposite side a groove-like indent 13
is formed in the concave surface 10 of the curved portion 9. The cylindrical shell 22 provides
a locking mechanism to lock the axle body 3 against undesired rotation with respect to the

trailing arm 5.

In Fig. 6 another embodiment of a part of a wheel axle suspension according to

The invention is shown. The wheel axle suspension comprises an axle body 103 of a wheel
axle of the vehicle, the axle body 103 having a substantially square cross section. The
suspension furthermore has a flexible trailing arm 105 extending in a longitudinal direction of
the vehicle and crossing the axle body 103 substantially perpendicular. The trailing arm 105
has a front spring portion 106 extending in the longitudinal direction of the vehicle. The front
spring portion 106 has an eyelet 104 formed at a front end and a downwardly extending
portion 107 adjoining the front spring portion 106 at a rear end thereof. The downwardly

extending portion 107 extends substantially perpendicular to the front spring portion 106.
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The axle body 103 is arranged in the right angle portion 109 formed by the front spring
portion 106 and the downwardly extending portion 107. The right angle portion thus forms
an axle seating portion of the trailing arm 105. The right angle portion encloses about 50%
of the perimeter of the axle body. The suspension furthermore comprises a clamping strap
119 on either side of the trailing arm 105 for clamping the axle body 103 and the trailing arm
105 together.

The clamping straps 119 each have a front leg 119a and a rear leg 119¢ and an arched or
angular portion 119b interconnecting said front and rear leg 119a, 119¢. The strap 119 is
generally V-shaped. The arched or angular portion 119b extends around a lower front corner
103a of the axle body 103 and said legs 119a, 119c¢ of the strap 119 are tensioned with
respect to the trailing arm 105, such that the axle body 103 is clamped between the arched
or angular portion 119b of the strap 119 and said right angle portion 109 of the trailing arm
105. The axle body 103 is arranged directly against the right angle portion 109 of the trailing
arm 105. The front leg 119a of the strap 119 extends upwards along a front side 103b of the
axle body 103 and is supported at the front side of the right angle portion 109. The rear leg
119c of the strap 119 extends along an underside 103c of the axle body 103 towards the

rear and is supported at the rear side of the right angle portion 109.

In particular the front leg 119a of the strap 119 is supported at the front end of the axle
seating portion 109 by inserting the front leg through a bore in a strap plate 118 that is
located on the upper side of the trailing arm 105 at the front end of the axle seating portion
109. The front leg is tightened with respect to the strap plate 118 and the trailing arm 105 by
a nut 120 that cooperates with the male thread on the front leg 119a of the strap 119. The
trailing arm 105 has a recess 123 in the side at the front end of the axle seating portion 109,

in which the front leg 119a of the strap 119 is received.

The rear legs 119c of the two straps 119 that are arranged on either side of the trailing arm
105 are interconnected by a bridge part 121. The bridge part 121 extends in the width
direction of the trailing arm 105 over the upper side of the trailing arm 105 just behind the
downwardly extending portion 107 of the axle seating portion 109 of the trailing arm 105.

This structure is similar to the one shown in Figs 4 and 5.
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CLAIMS

1. A wheel axle suspension of a vehicle comprising:

- an axle body of a wheel axle of the vehicle,

- a flexible trailing arm extending in a longitudinal direction of the vehicle and

crossing
the axle body substantially perpendicular, said trailing arm having a front spring portion
extending in the longitudinal direction of the vehicle and said trailing arm having an axle
seating portion adjoining the front spring portion, said axle seating portion having a
concave side at which the axle body is arranged,

- at least one clamping strap for clamping the axle body and the trailing arm together,
the at least one clamping strap has a front leg and a rear leg and an arched portion
interconnecting said front and rear leg, wherein the arched portion extends around a part of
the circumference of the axle body and said legs of the strap are tensioned with respect to
the trailing arm, such that the axle body is clamped between the arched portion of the strap
and said concave side of the axle seating portion of the trailing arm,

characterized in that
said axle body is arranged directly against the concave side of the axle seating portion of
the trailing arm, and

in that the front leg of the strap extends towards the front through or along the side of
the trailing arm and is supported at the front side of the axle seating portion and the rear leg
of the strap extends through or along the side of the trailing arm towards the rear and is

supported at the rear side of the axle seating portion.

2. The wheel axle suspension according to claim 1, wherein the angle between the front

leg and the rear leg of the strap is within the range 90° - 170°, preferably around 110°.

3. The wheel axle suspension according to any one of claims 1 - 2, wherein at least one

of the front leg and rear leg of the strap is provided with a male threaded end.

4. The wheel axle suspension according to claim 3, wherein both the rear leg and front

leg of the strap are provided with a male threaded end.

5. The wheel axle suspension according to any one of the claims 1 - 4, wherein two

clamping straps are arranged, one on either side of the trailing arm.
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6. The wheel axle suspension according to claim 5, wherein the rear legs or the front
legs of the said two clamping straps are interconnected by a bridge portion extending in the

width direction over the trailing arm.

7. The wheel axle suspension according to claim 6, wherein the two clamping straps

and the bridge portion are made in one piece.

8. The wheel axle suspension according to any one of the preceding claims, wherein
the axle body has a substantially circular cross section and wherein the axle seating portion

of the trailing arm has a curved form with a curved concave side engaging the axle body.

9. The wheel axle suspension according to claim 8, wherein the curved concave side

encloses the circumference of the axle body over 120° — 180°.

10. The wheel axle suspension according to claim 8 or 9, wherein a half cylindrical shell
is arranged around a portion of the circumference of the axle body, wherein a portion of said

shell is clamped between the strap and the axle body.

1. The wheel axle suspension according to claim 10, wherein the shell is provided with
a first nose portion bulging out of the cylindrical surface that engages the curved portion of

the trailing arm at the front end thereof in line with the front strap leg.

12. The wheel axle suspension according to claim 11, wherein the shell is provided with
a second nose portion bulging out of the cylindrical portion adjacent the first nose portion

that engages the strap.

13. The wheel axle suspension according to any one of the claims 10 - 12, wherein at
one end of the shell a bead is formed, and wherein in the axle body and in the concave side

of the curved portion a recess is formed in which the bead is received as a locking structure.

14, The wheel axle suspension according to any one of claims 1 - 7, wherein the axle
body has a substantially rectangular cross section and wherein the axle seating portion of
the trailing arm is formed as an angular portion constituted by the front spring portion and a
downwardly extending portion of the trailing arm adjoining the front spring portion at a rear

end thereof and extending substantially perpendicular to the front spring portion.
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15. The wheel axle suspension according to claim 14, wherein the axle seating portion

encloses about 50% of the perimeter of the axle body.
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