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Description

[0001] The present invention relates to a wheel axle
suspension of a vehicle such as a lorry or a trailer. Such
a wheel axle suspension typically comprises a tubular
wheel axle which is attached to so called trailing arms
that are hingedly mounted to the vehicle chassis. Fur-
thermore pneumatic springs are present which are op-
erational between each of the trailing arms and the ve-
hicle chassis.
[0002] In DE 296 15 286 a wheel axle suspension is
disclosed in which the tubular axle body has a circular
cross section and has attachment regions where the axle
body is clamped to the trailing arms. The known axle
body is deformed in the attachment zones to a non-cir-
cular shape. In particular each of the attachment zones
is provided with one or more flattened regions in the cir-
cumference of the axle body in order to prevent changes
in position of the axle body with respect to the trailing
arm or a clamping element mounted against the trailing
arm.
[0003] Vehicles like lorries and trailers provided with
air sprung suspensions comprising trailing arms are sus-
ceptible to roll movements. The roll movements of the
vehicle result in torsional loads on the axle body in the
attachment regions thereof. Axle bodies with flattened
sides are disadvantageous when considering the
strength of the axle body to resist torsional loads.
[0004] In US 1 906 290 a different type of wheel axle
suspension is disclosed with a stack of leaf springs in-
stead of a trailing arm. In this wheel axle suspension the
axle body is flattened in an attachment region on an upper
side. The flattened side of the attachment region is
mounted against a flat leaf spring or a flat spring saddle.
On the opposite side of the attachment region an inden-
tation is provided. A clamp is tightened from below
against the axle body, which clamp has a ridge fitting
within the indentation. The flattened side and the inden-
tation have for an object to prevent the rotational and
longitudinal movement of the mounted axle body.
[0005] NL 1034756, on which the preamble of claim is
based, discloses a wheel axle suspension wherein the
trailing arm is provided with a protrusion and the axle
body is provided with a recess to receive the protrusion.
[0006] NL 1022395 discloses a wheel axle suspension
in which a tubular axle body is clamped against an axle
pad. The axle pad has a curved concave side in which
the axle body is received. At the surface of the concave
side a recess is provided. On the axle body a protrusion
is welded which is received in the recess.
[0007] US 2129656 discloses a wheel axle suspension
in which a tubular axle tube has a brake support member
comprising a hollow sleeve with a collar. In the sleeve
two slots are provided on the upper and lower sides. A
spring pad is provided with a spline which engages with
a close fit into the slot.
[0008] EP 1273464 discloses a wheel axle suspension
in which the axle is welded to an intermediate block. On

top of the intermediate block is provided a lug which is
received in a recess in the bearing arm.
[0009] US 3773347 discloses a wheel axle suspension
in which resilient pads are positioned above and below
the axle and fitted in recesses in in the axle mounting
bracket. Furthermore rigid bars formed as weldments are
attached to the axle and are received with clearance re-
cesses in the axle mounting bracket.
[0010] EP 1334848 discloses a wheel axle suspension
in which a protrusion shaped as a ball segment is pro-
vided on a support part and wherein the axle body is
provided with a complementary recess to receive the pro-
trusion.
[0011] US 2929617 discloses a wheel axle suspension
in which a bracket is attached to an axle. In the upper
surface of the axle a circular recess is provided. Another
circular recess of the same diameter is provided in the
curved surface of the bracket. A metal sphere or ball is
located in the two recesses.
[0012] The present invention has for an object to pro-
vide an improved wheel axle suspension which is easy
to manufacture and assemble and furthermore is univer-
sally applicable.
[0013] This object is achieved by a wheel axle suspen-
sion according to claim 1.
[0014] The clamping bodies that enclose the axle body
over a certain length on the entire circumference, have
for an effect that it is prevented that the protrusion is
"rolled" out of the indent under the influence of torsion
loads on the axle.
[0015] The wheel axle suspension according to the in-
vention has for an advantage that it comprises only two
parts that have to be clamped on the axle body.
[0016] Another advantage is that the clamping struc-
ture is releasable if necessary. This provides the possi-
bility to replace an axle body if necessary. No welds or
other permanent attachments are used to lock the axle
body with respect to the trailing arms.
[0017] Preferred embodiments of the invention are laid
down in the dependent claims.
[0018] The invention will be described in more detail
with reference to the drawing, wherein:

Fig. 1 shows a side elevational view of a wheel axle
suspension according to the invention,
Fig. 2 shows a elevational view of a trailing arm of
the wheel axle suspension of Fig.1,
Fig. 3 shows a side elevational view of a trailing arm
of the wheel axle suspension of Fig.1,
Fig. 4 shows in a perspective view a section of an
axle body with a indentation,
Fig. 5 shows in a perspective view a section of an
axle body with a indentation with an intermediate
member placed on the axle body,
Fig. 6 shows a cross section of the axle body with
the intermediate member of Fig. 5,
Fig. 7 shows an elevational side view of a wheel axle
clamped between clamp bodies with an intermediate
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member clamped between them, and
Fig. 8 shows a cross sectional view of the clamped
wheel axle of Fig. 7.

[0019] Fig. 1 shows a wheel axle suspension 1 for sus-
pending a wheel axle from a vehicle chassis 10. The
wheel axle has a tubular axle body 2 with a circular cross
section.
[0020] The wheel axle suspension 1 comprises a trail-
ing arm 3 on both sides of the vehicle. Each trailing arm
3 extends in the longitudinal direction of the vehicle and
is at a front end 34 (see Fig. 3) hingedly attached to a
bearing bracket 4 which is attached to the chassis 10.
Thereto the trailing arm 3 has a mounting eyelet 33. The
trailing arm 3 as shown in the figures is a flexible trailing
arm, also referred to in the art as a spring arm, with a
spring portion 35. It is noted however that the present
invention is not limited to suspensions with flexible trailing
arms and may just as well be performed with rigid trailing
arms.
[0021] in the shown embodiment the trailing arm 3 has
an integral clamp body 32 formed at its rear end. The
axle body 2 is clamped against a curved contact region
31 of the clamp body 32 of the trailing arm 3. On the side
of the axle 2 opposite of the contact region 31 another
clamp body 5 engages the axle body 1. A pneumatic
spring 6 is attached to the vehicle chassis 10 on the upper
side and to a support arm 7 on the lower side.
[0022] The clamp body 32 of the trailing arm 3 which
forms the contact region 31, in top view, has an approx-
imately triangular shape as is clearly visible in Fig. 2. The
greatest width of the triangular shape is situated at the
front of said clamp body 32 and the tip of the triangle
being situated at the rear of the clamp body 32. Two
bores 36 are provided near the wide front end portion of
the clamp body 32 of the trailing arm which forms the
contact region 31, and a single bore 37 is provided at the
narrower rear end portion 38 of said clamp body 32.
[0023] The clamp body 5 in the shown embodiment is
preferably a cast or forged metal part. The clamp body
5 has in the specific embodiment shown a substantially
triangular shape.
[0024] The axle body 2 is clamped between the clamp
body 32 and the clamp body 5 by means of three clamping
bolts 8, 9, which extend through the bores in the clamp
body 32 of the trailing arm 3 and the bores in the other
clamp body 5. Said bolts 8, 9 cooperate with nuts 11 and
12.
[0025] The pneumatic spring support arm 7 is a sepa-
rate part, preferably a cast or forged metal part. It has a
generally elongate shape. The pneumatic spring support
arm 7 is attached to the clamp body 5 by means of the
clamping bolt 9 which extends through a rear bore in the
clamp body 5 and the rear bore 37 in the clamp body 32
of the trailing arm 3. Thereto the support arm 7 for the
pneumatic spring 6 has an aperture which is aligned with
the rearbore in the portion 32 of the trailing arm 3 and
the rear bore in the clamp body 5 respectively.

[0026] The clamp body 5 and the support arm 7 may
be separate parts as is shown in the embodiment shown
in Fig. 1. However, for the present invention the support
arm 7 may also be formed integrally with the clamp body
5.
[0027] The clamp bodies 32 and 5 together surround
the entire circumference of the axle body 2. Thereby the
axle body 2 in its clamping region is kept in a circular
shape, seen in cross section.
[0028] In the clamping region of the axle body 2 is pro-
vided an indent 21 as is shown in Fig. 4. The indents 21
in the respective clamping regions of the axle body are
in line with each other. In the preferred embodiment the
indent 21 is a groove-like indent. In a possible embodi-
ment the axle body is provided with one indent over its
entire length, which long indent then comprises the in-
dents 21 in the respective clamping regions. The elon-
gated 21 indent has in cross section a rounded shape,
e.g. a circle segment shape as is shown in the figures.
Because the indents 21 in the respective clamping re-
gions of the axle body 2 are in line with each other, the
clamp bodies 32 of trailing arms 3 engage the axle body
2 in the correct orientation determined by the position of
the protrusion 39 which falls within the indent. This has
as a result that the trailing arms 3 do not have to be
aligned after they have been mounted.
[0029] The indent 21 may be pressed in the axle body
2. During this process the tubular axle body 2 may be
deformed locally a little to an oval shape. However, the
shape remains substantially circular in cross-section.
When the axle body 2 is clamped by the damp bodies 5
and 32, the cross-section is deformed back to circular.
[0030] On the clamping surface 31 of the clamp body
32 is provided an elongate protrusion 39. The elongate
protrusion 39 has generally a cross sectional shape of a
circle segment. The elongate protrusion is integrally
formed on the contact surface 31. The elongate protru-
sion 39 engages in the indent 21 in the axle body.
[0031] In the preferred embodiment, the indent 21 has
a length which is greater than the width of the clamp
bodies 32 and 5. This has the advantage that the axle
body 2 may be used universally with wheel axle suspen-
sions for vehicles with different track widths. Alternative-
ly, the axle body may be provided with one indent over
its entire length instead of two indents, each located in
the clamping region of the axle body.
[0032] In Fig. 5 and Fig. 6 is disclosed another aspect
of the invention. In the figures is shown an axle body 2
with an elongate indent comparable to the one shown in
Fig. 4.
[0033] In the indent is positioned an intermediate mem-
ber 50 which has a main body 51 formed as a spline. The
main body 51 has a contact surface 52 which in mounted
state engages the axle body 2. On the contact surface
52 an elongate rounded protrusion 53 rounded protrusion
54 is integrally formed. One of the clamp bodies 301 is
provided with an elongate recess 302. The main body 51
of the intermediate member 50 closely fits in the recess
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302 in the clamp body 301. The protrusion 53 engages
in the elongated indent 21 in the axle body 2.
[0034] The contact surface that lies 52 against the out-
er surface of the axle body 2, and the rounded protrusion
53 that is inserted in the indent 21 cooperate such that
the protrusion 53 blocks rotational movements of the axle
body 2 with respect to the intermediate member 50 when
torsion loads are submitted to the axle body via the in-
termediate member 50. The contact surface 52 provides
a blocking surface that the tendency of the rounded pro-
trusion to roll out of the indent 21 is blocked.
[0035] The advantage of this embodiment is that it can
be used universally with all kinds of wheel axle suspen-
sions as long as one of the clamp bodies is provided with
a recess in which the spline of the intermediate member
fits. It must be noted that the clamp body 301 in this em-
bodiment may be a separate part. However, an embod-
iment where the recess 302 is provided in clamp body
which is integral with a trailing arm (see e.g. Figs 2 and
3) is envisaged as well. In that case the recess 302 for
the spline may be forged into the curved surface 31 of
the clamp body 32.
[0036] Fig. 7 and Fig. 8 show an alternative embodi-
ment of this aspect of the invention. The clamp bodies
32’ and 5’each have a curved contact surface against
which the axle body 2 is received. Each of the clamp
bodies 32’, 5’ has a front edge portion 320, 520 and a
rear edge portion 330 , 530 adjacent to the respective
contact surfaces. The respective front edge portions 320
and 520 and rear edge portions 330 and 530 in the mount-
ed state face each other, as can be seen in Figs 7 and 8.
[0037] In this embodiment an intermediate member 70
is provided. The intermediate member 70 comprises an
elongated strip-like body which in the embodiment shown
is clamped between the spaced apart front edge portions
320 and 520 of the clamp bodies 32’ and 5’. One side
edge portion 71 of the strip like body engages in the indent
21 in the axle body 2, as can be seen in Fig. 8. The side
edge portion is considered to be similar to the form and
function of the protrusion 53 of the intermediate member
50 shown in Fig.5. The strip-like body of the intermediate
member 70 is provided with through bores 72 for running
through the shanks of the tensioning bolts 8 and 9.

Claims

1. Wheel axle suspension (1) for a vehicle, comprising
on both sides of the vehicle a trailing arm (3) which
extends in the longitudinal direction of the vehicle, a
thin walled tubular axle body (2), which has attach-
ment regions where the axle body is attached to the
trailing arms (3), each trailing arm (3) being hingedly
connected at the front, viewed in the direction of trav-
el of the vehicle, to a bearing bracket (4) which is
arranged on the vehicle chassis (10), as well as a
pneumatic spring (6) which is operational between
each of the trailing arms (3) and the chassis (10),

wherein the wheel axle suspension (1) furthermore
comprises clamp bodies (32, 5) for clamping the axle
body (2) at the attachment regions thereof so as to
attach the axle body (2) to the trailing arms (3), as
well as tensioning elements (8, 9, 11, 12) for provid-
ing the clamp force for the clamp bodies (32, 5),
wherein the clamp bodies (32, 5) engage the axle
body (2) over a certain longitudinal distance of the
attachment region and around virtually its entire cir-
cumference, wherein the axle body (2) has a sub-
stantially circular cross section in the clamping re-
gions and is provided with an indent (21) in each of
the clamping regions, characterised in that the in-
dent (21) is of elongated shape and extends in a
longitudinal direction of the axle body (2) and where-
in at least one of the clamp bodies (32) is provided
with a protrusion (39) that engages in the elongated
indent (21), wherein the elongated indent (21) has
in cross section a rounded shape, e.g. a circle seg-
ment shape, and wherein the protrusion (39) has a
rounded cross section, e.g. has in cross section the
shape of a circle segment.

2. Wheel axle suspension according to claim 1, wherein
the indent is a groove-like indent.

3. Wheel axle suspension according to claim 1 or 2,
wherein the axle body is provided with one indent
over its entire length.

4. Wheel axle suspension according to any one of the
preceding claims, wherein one of the clamp bodies
(32) is an integral part of the trailing arm (3).

5. Wheel axle suspension according to claim 4, wherein
the clamp body (32) that is an integral part of the
trailing arm is provided with the protrusion (39).

6. Wheel axle suspension according to any one of the
preceding claims, wherein the indent (21) has a
length which is greater than the width of the clamp
bodies (32, 5).

7. Wheel axle suspension according to any one of the
preceding claims, wherein the indents (21) in the re-
spective clamping regions are in line with each other.

Patentansprüche

1. Radachsaufhängung (1) für ein Fahrzeug, die auf-
weist auf beiden Seiten des Fahrzeugs einen Längs-
lenker (3), der sich in Längsrichtung des Fahrzeugs
erstreckt, einen dünnwandigen, rohrförmigen Achs-
körper (2), der Befestigungsbereiche aufweist, wo
der Achskörper an die Längslenker (3) angebunden
ist, wobei jeder Längslenker (3) gelenkig an der Vor-
derseite, in Fahrtrichtung des Fahrzeugs gesehen,
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an einem Lagerbock (4) befestigt ist, der am Fahr-
zeugchassis (10) angeordnet ist, sowie eine Luftfe-
der (6), die zwischen jedem der Längslenker (3) und
dem Chassis (10) wirkt, wobei die Radachsaufhän-
gung (1) ferner Klemmkörper (32, 5) für ein Klemmen
des Achskörpers (2) an den Befestigungsbereichen
derselben umfasst, um den Achskörper (2) an den
Längslenkern (3) zu halten, sowie Spannelemente
(8, 9, 11, 12) für die Bereitstellung der Klemmkraft
für die Klemmkörper (32, 5), wobei die Klemmkörper
(32, 5) mit dem Achskörper (2) über eine bestimmte
Längendistanz des Befestigungsbereichs und um
nahezu den gesamten Umfang in Eingriff sind, wobei
der Achskörper (2) einen im wesentlichen kreisför-
migen Querschnitt in den Klemmbereichen hat und
mit einer Vertiefung (21) in jedem der Klemmberei-
che versehen ist, dadurch gekennzeichnet, dass
die Vertiefung (21) von länglicher Form ist und sich
in einer Längsrichtung des Achskörpers (2) er-
streckt, und wobei mindestens einer der Klemmkör-
per (32) mit einem Vorsprung (39) versehen ist, der
in die langgestreckte Vertiefung (21) eingreift, wobei
die längliche Vertiefung (21) im Querschnitt eine ab-
gerundete Form, beispielsweise eine Kreissegment-
form aufweist, und wobei der Vorsprung (39) einen
abgerundeten Querschnitt, z.B. im Querschnitt die
Form eines Kreissegments hat.

2. Radachsenaufhängung nach Anspruch 1, wobei die
Vertiefung eine rillenförmige Vertiefung ist.

3. Radachsenaufhängung nach Anspruch 1 oder 2,
wobei der Achskörper mit einer Vertiefung über sei-
ne gesamte Länge versehen ist.

4. Radachsenaufhängung nach einem der vorherge-
henden Ansprüche, wobei einer der Klemmkörper
(32) ein integraler Bestandteil des Längslenkers (3)
ist.

5. Radachsenaufhängung nach Anspruch 4, wobei der
Klemmkörper (32), der ein integraler Bestandteil des
Längslenkers ist, mit dem Vorsprung (39) versehen
ist.

6. Radachsenaufhängung nach einem der vorherge-
henden Ansprüche, wobei die Vertiefung (21) eine
Länge aufweist, die größer ist als die Breite der
Klemmkörper (32, 5).

7. Radachsenaufhängung nach einem der vorherge-
henden Ansprüche, wobei die Vertiefungen (21) in
den jeweiligen Klemmbereichen in Linie miteinander
sind.

Revendications

1. Suspension d’essieu de roue (1) destiné à un véhi-
cule, comprenant des deux côtés du véhicule un bras
longitudinal (3) qui s’étend dans la direction longitu-
dinale du véhicule, un corps d’essieu tubulaire à pa-
roi mince (2) qui comporte des zones de fixation où
le corps d’essieu est fixé aux bras longitudinal (3),
chaque bras longitudinal (3) étant relié de manière
articulée à l’avant, par référence au sens de dépla-
cement du véhicule, à un support (4) de palier qui
est disposé sur le châssis (10) du véhicule, ainsi
qu’un ressort pneumatique (6) qui est opérant entre
chacun des bras longitudinals (3) et le châssis (10),
dans laquelle la suspension d’essieu de roue (1)
comporte en outre des organes de serrage (32, 5)
destinés à serrer le corps d’essieu (2) au niveau des
zones de fixation de celui-ci de façon à attacher le
corps d’essieu (2) aux bras longitudinals (3), ainsi
que des éléments de serrage (8, 9, 11, 12) destinés
à fournir la force de serrage aux organes de serrage
(32, 5), dans laquelle les organes de serrage (32, 5)
s’engagent avec le corps d’essieu (2) sur une cer-
taine distance longitudinale de la zone de fixation et
autour de la quasi-totalité de sa circonférence, dans
laquelle le corps d’essieu (2) a une section transver-
sale sensiblement circulaire dans les zones de ser-
rage et est pourvu d’une encoche (21) dans chacune
des zones de serrage, caractérisée en ce que l’en-
coche (21) a une forme allongée et s’étend dans une
direction longitudinale du corps d’essieu (2), et dans
laquelle au moins un des organes de serrage (32)
est pourvu d’une saillie (39) qui s’engage dans l’en-
coche (21) de forme allongée, dans laquelle l’enco-
che (21) de forme allongée a en coupe transversale
une forme arrondie, par exemple une forme de seg-
ment de cercle, et dans laquelle la saillie (39) a une
section transversale arrondie, par exemple a en cou-
pe transversale la forme d’un segment de cercle.

2. Suspension d’essieu de roue selon la revendication
1, dans laquelle l’encoche est une encoche de type
rainure.

3. Suspension d’essieu de roue selon les revendica-
tions 1 ou 2, dans laquelle le corps d’essieu est pour-
vu d’une encoche sur toute sa longueur.

4. Suspension d’essieu de roue selon l’une quelconque
des revendications précédentes, dans laquelle l’un
des organes de serrage (32) fait partie intégrante du
bras longitudinal (3).

5. Suspension d’essieu de roue selon la revendication
4, dans laquelle l’organe de serrage (32) qui fait par-
tie intégrante du bras longitudinal est pourvu de la
saillie (39).
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6. Suspension d’essieu de roue selon l’une quelconque
des revendications précédentes, dans laquelle l’en-
coche (21) a une longueur qui est supérieure à la
largeur des organes de serrage (32, 5).

7. Suspension d’essieu de roue selon l’une quelconque
des revendications précédentes, dans laquelle les
encoches (21) dans les zones de serrage respecti-
ves sont alignées les unes avec les autres.
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