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(57) Abrege/Abstract:
A wheel axle suspension for a vehicle comprises on both sides of the vehicle a tralling arm which extends in the longitudinal
direction of the vehicle, a thin walled tubular axle body, which has attachment regions where the axle body Is attached to the trailing
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(57) Abrege(suite)/Abstract(continued):

arms. Each trailling arm Is hingedly connected at the front, viewed In the direction of travel of the vehicle, to a bearing bracket which
IS arranged on the vehicle chassis. The suspension also comprises a pneumatic spring which Is operational between each of the
tralling arms and the chassis. The wheel axle suspension furthermore comprises clamp bodies for clamping the axle body at the
attachment regions thereof so as to attach the axle body to the trailing arms, as well as tensioning elements for providing the clamp
force for the clamp bodies. The clamp bodies engage the axle body over a certain longitudinal distance of the attachment region
and around virtually its entire circumference. The axle body has a substantially circular cross section in the clamping regions and is
provided with an elongated indent in each of the clamping regions. The indent extends In a longitudinal direction of the axle body.
At least one of the clamp bodies Is provided with a protrusion that engages in the elongated indent.




WO 20117059312 A1 |[HIL ! HUD Y ORS00 RO R L A

CA 02776799 2012-04-04

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization

International Bureau

(43) International Publication Date
19 May 2011 (19.05.2011)

(10) International Publication Number

WO 2011/059312 Al

(51)

(21)

(22)

(25)

(26)
(71)

(72)
(75)

(74)

(81)

International Patent Classification:
B60G 7/00 (2006.01) B60G 9/00 (2006.01)

International Application Number:
PCT/NL2009/000215

International Filing Date:
10 November 2009 (10.11.2009)

English
English

Applicant (for all designated States except US):
WEWELER NEDERLAND B.V. [NL/NL]; 149, Kay-
ersdijk, NL-7332 AP Apeldoorn (NL).

Filing Language:

Publication Language:

Inventor; and
Inventor/Applicant (for US only): AALDERINK, Derk,
Geert [NL/NL]; 46a, Zutphenseweg, NL-7245 NV Laren

(NL).

Agent:. HOUBEN, C., H., W., F.; Exter Polak & Char-
louis B.V., P.O. Box 3241, NL-2280 GE Rijswijk (NL).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(84)

AQO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, Fl, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, ST, S8V, SY, TJ, TM, TN, TR, TT,
TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available). ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
/W), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(534) Title: WHEEL AXLE SUSPENSION HAVING CLAMP BODIES WITH A PROTRUSION FOR ATTACHING AN IN-
DENTED TUBULAR AXLE TO TRAILING ARMS

Fig.

1

(57) Abstract: A wheel axle suspension for a vehicle comprises on both sides of the vehicle a trailing arm which extends in the
longitudinal direction of the vehicle, a thin walled tubular axle body, which has attachment regions where the axle body is at-
tached to the trailing arms. Fach trailing arm 1s hingedly connected at the front, viewed in the direction of travel of the vehicle, to
a bearmg bracket which 1s arranged on the vehicle chassis. The suspension also comprises a pneumatic spring which 1s operational
between each of the trailing arms and the chassis. The wheel axle suspension furthermore comprises clamp bodies for clamping
the axle body at the attachment regions thereot so as to attach the axle body to the trailing arms, as well as tensioning elements for
providing the clamp force for the clamp bodies. The clamp bodies engage the axle body over a certain longitudinal distance of the
attachment region and around virtually its entire circumierence. The axle body has a substantially circular cross section i the
clamping regions and 1s provided with an elongated indent in each of the clamping regions. The mdent extends in a longitudinal
direction of the axle body. At least one of the clamp bodies 1s provided with a protrusion that engages in the elongated indent.
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WHEEL AXLE SUSPENSION HAVING CLAMP BODIES WITH A PROTRUSION FOR ATTACHING AN
INDENTED TUBULAR AXLE TO TRAILING ARMS

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 traili‘ng arms that are hingedly mounted to the vehicle chassis.
Furthermore pneumatic springs are present which are operational between each of thé

trailing arms and the vehicle chassis.

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 uin the attachment zones to a non-circuiar
shape. In particular each of the attachment zones is provided with one or more flattened
regions in the circumference of the axle body in order to prevent changes in position of the
axle body with réspect to the trailing arm or a clamping element mounted against the trailing

alm.

Vehicles like lorries and trailers provided with air sprung suspensions comprising trailing
arms are susceptible to roll movements. The roll movements of the vehicle result in torsional
loads on the axle body iﬁ the attachment regions thereof. Axle bodies with fiattened sides
are disadvantageous when considering the strength of the axle body to resist torsional

loads.

In US 1 906 290 a different type of wheel axle suspension is disclosed with a stack of leaf
éprings instead 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 indentation 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

indentation have for an object to prevent the rotational and longitudinal movement of the

mounted axle body.

The present invention has for an object to provide an improved wheel axle suspension which

is easy to manufacture and assemble and furthermore is universally applicable.
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This object is achieved by a wheel axle suspension for a vehicle, comprising on both sides
of the vehicle a trailing arm which extends in the longitudinal direction of the vehicle, a thin
walled tubular axle body, which has attachment regions where the axle body is attached to
the trailing arms, each trailing arm being hingedly connected at the front, viewed in the
direction of travel of the vehicle, to a bearing bracket which is arranged on the vehicle
chassis, as well as a pneumatic spring which is operational between each of the trailing
arms and the chassis, wherein the wheel axle suspension furthermore comprises clamp
bodies for clamping the axle body at the attachment regions thereof as well as tensioning
elements for providing the clamp force for the clamp bodies, wherein the clamp bodies
engage the axle body over a certain longitudinal distance of the attachment region and
around virtually its entire circumference, wherein the axle body has a substantially circular
cross section in the clamping regions and is provided with an elongated indent in each of the
clamping regions, which indent extends in a longitudinal direction of the axle body and
wherein at least one of the clamp bodies is provided with a protrusion that engages in the

elongated indent.

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.

The wheel axle suspension according to the invention has for an advantage that it

comprises only two parts that have to be clamped on the axle body.

Another advantage is that the clamping struciure is releasable if necessary. This provides
the possibility 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.

Another aspect of the invention relates to a wheel axle suspension for a vehicle, comprising
on both sides of the vehicle a trailing arm which extends in the longitudinal direction of the
vehicle, a thin walled tubular axle body, which has attachment regions where the axle body
is attached to the trailing arms, each trailing arm being hingedly connected at the front,
viewed in the direction of travel of the vehicle, to a bearing bracket which is aranged on the
vehicle chassis, as well as a pneumatic spring which is operational between each of the
trailing arms and the chassis, wherein the wheel axle suspension furthermore comprises
clamp bodies for clamping the axle body at the attachment regions thereof so as to connect
the axle body to the trailing arms, as well as tensioning elements for providing the clamp

force for the clamp bodies, wherein the clamp bodies engage the axle body over a certain
2
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longitudinal distance of the attachment region and around virtually its entire circumference,
wherein the axle body has a substantially circular cross section in the clamping regions and
is provided with an elongated indent in each clamping region, which indent extends in a
longitudinal direction of the axle body, wherein an intermediate member is provided which
has a protrusion that engages in the elongated indent in the axle body and which
intermediate member is retained in position by the clamp bodies or one of the clamp bodies

such that said protrusion engages in said elongated indent in the axle body.
Preferred embodiments of the invention are laid down in the dependent claims.
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
intermidate 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 member clamped between them, and

Fig. 8 shows a cross sectional view of the clamped wheel axle of Fig. 7.

Fig. 1 shows a wheel axle suspension 1 for suspending a wheel axle from a vehicle chassis

10. The wheel axle has a tubular axle body 2 with a circular cross section.

The wheel axle suspension 1 comprises a trailing 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 tfrailing 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.

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
3
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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.

The clamp body 32 of the trailing arm 3 which forms the contact region 31, in top view, has
an approximately 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.

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.

The axle body 2 is clamped between the clamp body 32 and the clamp body 5 by means of
three clamping bolis 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.

The pneumatic spring support arm 7 is a separate 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.

The clamp body 5 and the support arm 7 may be separate paris 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.

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.

In the clamping region of the axle body 2 is provided 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 embodiment

the axle body is provided with one indent over its entire length, which long indent then
4
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comprises the indents 21 in the respective clamping regions. The elongated 21 indent has in
cross section a rounded shape, e.g. a circle segmoent shape as is shown in the figures.
Because the indents 21 in the respective clamping regions 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 afterthey have been

mounted.

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.

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 protrusion

39 engages in the indent 21 in the axle body.

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 suspensions for vehicles with different track widths. Alternatively,
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.

in Fig. 5 and Fig. 6 is disclosed a second 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.

In the indent is positioned an intermediate member 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 élamp bodies 301 is provided with an elongate
recess 302. The main body 51 of the intermediate member 50 closely fits in the recess 302

in the clamp body 301. The protrusion 53 engages in the elongated indent 21 In the axle
body 2.

The contact surface that lies 52 against the outer surface of the axle body 2, and the

rounded protrusion 53 that is inserted in the indent 21 cooperate such that the protrusion 53
5
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blocks rotational movements of the axle body 2 with respect to the intermediate member 50
when torsion loads are submitted o the axle body via the infermediate member 50. The

contact surface 52 provides a blocking surface that the tendency of the rounded protrusion

to roll out of the indent 21 is blocked.

The advantage of this embodiment is that it can be used universally with all kinds of wheel
axle suspensions 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
embodiment may be a separate part. However, an embodiment 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.

Fig. 7 and Fig. 8 show an alternative embodiment of the second 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 afront 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 mounted state face

each other, as can be seen in Figs 7 and 8.

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.



CA 02776799 2014-10-10

What is claimed 1is:

1. A wheel axle suspension for a vehicle, comprising on both sides of the vehicle a
trailing arm which extends in the longitudinal direction of the vehicle, a thin walled
tubular axle body, which has attachment regions where the axle body is attached to the
trailing arms, each trailing arm being hingedly connected at the front, viewed in the
direction of travel of the vehicle, to a bearing bracket which is arranged on the vehicle
chassis, as well as a pneumatic spring which is operational between each of the trailing
arms and the chassis, wherein the wheel axle suspension furthermore comprises clamp
bodies for clamping the axle body at said attachment regions thereof so as to attach the
axle body to the trailing arms, as well as tensioning elements for providing the clamp
force for the clamp bodies, wherein the clamp bodies engage the axle body over a certain
longitudinal distance of each of the attachment regions and around virtually its entire
circumference, wherein the axle body has a substantially circular cross section in the
attachment regions and is provided with an elongated indent in each of the attachment
regions, which indent extends in a longitudinal direction of the axle body and wherein at
least one of the clamp bodies is provided with a protrusion that engages in the elongated

indent, wherein the indent has a length which is greater than the width of the clamp

bodies.

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

like indent.

3. The wheel axle suspension according to claim 1, wherein the axle body 1is

provided with one indent over its entire length.

4. The wheel axle suspension according to claim 1, wherein the elongated indent has

in cross section a rounded shape.

5. The wheel axle suspension according to claim 1, wherein one of the clamp bodies

1s an integral part of the trailing arm.
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6. The wheel axle suspension according to claim 5, wherein the clamp body that is

an integral part of the trailing arm is provided with the protrusion.

7. The wheel axle suspension according to claim 1, wherein the protrusion has a

rounded cross section.

8. The wheel axle suspension according to claim 1, wherein the indents in the

respective clamping regions are in line with each other.

9. A wheel axle suspension for a vehicle, comprising on both sides of the vehicle a
trailing arm which extends in the longitudinal direction of the vehicle, a thin walled
tubular axle body, which has attachment regions where the axle body is attached to the
traitling arms, each trailing arm being hingedly connected at the front, viewed in the
direction of travel of the vehicle, to a bearing bracket which is arranged on the vehicle
chassis, as well as a pneumatic spring which is operational between each of the trailing
arms and the chassis, wherein the wheel axle suspension furthermore comprises clamp
bodies for clamping the axle body at said attachment regions thereof so as to attach the
axle body to the trailing arms, as well as tensioning elements for providing the clamp
tforce for the clamp bodies, wherein the clamp bodies engage the axle body over a certain
longitudinal distance of each of the attachment regions and around virtually its entire
circumference, wherein the axle body has a substantially circular cross section in the
attachment regions and is provided with an elongated indent in each of the attachment
regions, which indent extends in a longitudinal direction of the axle body and wherein at
Ieast one of the clamp bodies is provided with a protrusion that engages in the elongated
indent, wherein the indent has a length exceeding the length of the protrusion so as to

allow attachment of the axle body on different track widths to the trailing arms.
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