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Shock-absorbing and sprung suspension arrangement (11) for supporting a vehicle cab via a lockable coupling arrange-
ment (19). This couples together the vehicle cab with the suspension arrangement. The coupling arrangement is formed of both a
first coupling part (20) attached to the vehicle cab and a second coupling part (19) attached to the suspension arrangement with a
lock mechanism for releasable locking of the coupling parts to each other. The second coupling part (19) is connected with the
suspension arrangement both via a spring element (60) in the shock absorber’s (1) upper fastening (18/58) and via a carrier mem-
ber (50) which is separate from said fastening and which is arranged in the upper end of the spring (2). This is arranged to take
the static load acting on the suspension arrangement and thereby statically unload the shock absorber’s upper fastening. Its
spring member can thereby be given a well-adapted stiffness which imparts high-grade vibration-isolation characteristics to the

suspension arrangement.




applications under the PCT.

cMm

DE
DK

Fi

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international

Austria
Australia
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brasil

Canada
Central African Republic
Congo
Switzerland
Cote d’lvoire
Cameroon
Crechoslovakra
Czech Republic
Germany
Denmark
Spain

Finland

MC
MC
ML
MN

France

Gabon

United Kingdom
Guinca

Greeee

Hungary

freland

ltaly

Japan

Democratic People’s Republic
of Korca

Republic of Korea
Kazahhstan
Licchienstein

Sri Lanka
{.uaembourg
Monaco
Mad;igawar

Mali

Mongolia

UA
us
VN

Mauritania

Malawi
Netherlands
Norway

New Zealand
Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Siovak Republic
Senegal

Sovict Union

Chad

Fogo

Ukraine

United States of America
Viet Nam

N

&



o

WO 93/19973 PCT/SE92/00222

10

15

20

25

30

SHOCK ABSORBING AND SPRUNG SUSPENSION SYSTEM.

TECHNICAL FIELD

The present invention concerns a shock-absorbing and sprung
suspension arrangement comprising at least one shock
absorber and one spring for each suspension location,
whereby the shock absorber and the spring are coupled
parallel to each other between a lower part such as a
chassis which supports the suspension and an upper part
such as.a vehicle cab which is sprung-supported and shock-
absorbingly-supported by means of the suspension arrange-
ment, whereby the shock absorber presents a lower fastening
for connection to said lower part and an upper fastening
for damped connection to said upper part, said upper part
presenting a spring member and said Suspension arrangement
additionally being provided with - a 1lockable coupling
arrangement for releasable coupling of the vehicle cab to
the suspension arrangement such that the vehicle cab is
supported by one or more suspension arrangements via the
coupling arrangement which consists of both a first
coupling part attached to said upper part and of a second
coupling part attached to the suspension arrangement with
a lock mechanism for releasable locking of the coupling
parts to each other.

STATE OF THE ART

For the suspension of e.g. a truck cab on a chassis, a
combination of springs and shock absorbers is normally used
whereby the spring’s upper fastening is connected to the
upper part of the shock absorber. The cab is normally fixed
to this by means of a rubber bush. In order that the shock
absorber can support the static load, i.e. the intrinsic
weight of the cab, the bush has to be designed for this
load bearing function. This means in practice that the bush
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has to be given a very high stiffness. Even if a bush with
low stiffness is chosen, which can be obtained e.g. by
using a low rubber hardness, the risk is still present that
the bush will set after a time and still obtain a high
stiffness. The disadvantage with these known, stiff, static
load-bearing bushes is that noise is transferred to the cab
where the requirements for a good driver environment are
being raised ever higher. With high stiffness an undesir-
able transmittance of chassis noise to the cab occurs. A
bush with 1low stiffness can of course reduce the
transmittance of chassis noise to the cab but cannot fulfil
the requirements for static load bearing for longer periods
of time.

SUMMARY OF THE INVENTION

The object of the present invention is to construct a shock
absorbing and sprung suspension arrangement such that the
requirements on the load bearing ability concerning static
load and the requirements for 1low chassis noise

transmittance can both be fulfilled at the same time.

Said object is achieved by means of a shock absorbing and
sprung suspension arrangement which is characterized in
that said second coupling part is connected to the suspen-
sion arrangement both via said spring element in the shock
absorber’s upper fastening and via a carrier member which
is separate from said fastening and which is arranged in
the upper end of the spring, said carrier member being
arranged to take the static load acting on the suspension
arrangement and thereby statically unload the shock
absorber’s upper fastening, the spring member of which can
thereby be given a well-adapted stiffness which imparts
high-grade vibration-isolation characteristics to the

suspension arrangement.
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DESCRIPTION OF THE FIGURES

The invention will now be described in more detail with
reference to an embodiment and the accompanying drawings,
in which

fig. 1 shows a cab suspension which includes suspension
arrangements according to a first embodiment of

the invention,

fig. 2 shows, on a larger scale, an exploded view of a
cab suspension according to fig. 1 including a
suspension arrangement according to the inven-
tion,

fig. 3 shows a cab suspension including suspension
arrangements according to a second embodiment of
the invention,

fig. 4 shows, on a larger scale, an exploded view of a
cab suspension arrangement according to fig. 3
including a suspension arrangement according to
the invention, and

fig. 5 shows a partly exposed longitudinal section
through a suspension arrangement according to
the embodiment of figs. 3 and 4.

DESCRIPTION OF PREFERRED EMBODIMENTS

The suspension arrangement according to the invention is of
the type which is constructed as a shock absorber 1 and a
spring 2 which form an integrated unit which, together with
a number of further units, forms a suspension for a vehicle
cab 3 of which only parts of certain chassis members 4 are
shown in fig. 1 which will be described first. The suspen-
sion arrangements according to the first embodiment as in

fig. 1 are made up of mechanical coil springs which are
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concentrically arranged around their respective shock
absorbers and are dimensioned primarily to take up the
static load occurring due to the cab whilst the shock
absorber is adapted primarily to take up the dynamic forces
caused by the cab’s movement. The cab suspension shown
supports a cab of the tippable type. Thus, two of the
suspension arrangements, the front ones in the depicted
embodiment, are arranged at each of their respective pivot
locations 5, 6 between the cab and the vehicle’s lower part
which is constituted by the vehicle chassis. Each of these
pivot locations presents two pivot axes 7, 8, not for the
purpose of forming a rigid joint, but to allow sprung
suspension. This joint is described in more detail in the
applicant’s earlier patent application 9101327-6 and should
therefore not require any further explanation in this
application. It is sufficient to establish that both pivot
locations 5, 6 form a so-called link arm suspension with a
link arm 9 which is pivotally fixed between said two pivot
axes 7, 8 and thus makes the cab not only tippable but also
gives a sprung and shock-absorbing movement in the vertical
direction by means of the suspension arrangements according
to the invention. The tip movement for the cab is provided
hydraulically by a hydraulic power arrangement 10 which is
fixed between the cab chassis 4 and the vehicle chassis.

Both of the suspension arrangements 11, 12 which are
arranged at the link arm suspensions form the front cab
suspension, whilst the two other suspension arrangements
13, 14 together form the rear cab suspension.

The rear cab suspension has the same construction as the
front suspension in as far as concerns the integrated
concentric suspension by means of shock absorber 1 and
spring 2, but the cab is here coupled together with the
upper end of the suspension arrangements by means of a

coupling arrangement 15, the construction of which can more

‘o,



WO 93/19973 PCT/SE92/00222

10

15

20

25

30

35

5

clearly be seen in fig. 2. The other parts of the suspen-
sion arrangement can also be seen in fig. 2, to which
reference is now made. The shock absorber 1 can be of a
conventional type in the form of a telescopic hydraulic
unit with two parts 16, 17 displaceable telescopically with
respect to each other, the outer ends of which form the
shock absorber’s upper fastening 19 and lower fastening 19
respectively. By means of a closed hydraulic fluid system
and a valve system in the shock absorber, forces are
opposed in a per se known manner in the longitudinal
direction of the shock absorber which tries to change its
length thus bringing about a damping of the movement. The
lower shock absorber fastening is suitably foreseen with a
non-depicted elastic, shock-absorbing bush, by means of
which the shock absorber is fixed in a bracket 20 which is
fixedly attached to one of the longitudinal chassis members
37 of the vehicle chassis 70. The upper fastening for the
shock absorber is fixedly attached to a coupling part 19
included in the coupling arrangement for coupling together
the suspension arrangement and the cab chassis 4. This is
achieved by means of a coupling part 20 fixedly attached to
the cab chassis, said coupling part 20 preferably being
called the first coupling part whilst the coupling part 19
is called the second coupling part. The coupling part 19 is
provided with a 1lock mechanism (not shown) which is
moveable between a locking position and a releasing
position, which occurs for example electrically by means of
mancuvering from the driver’s cab. The first coupling part
is made as a transversely positioned coupling rod and is
equipped with abutment surfaces which are both turned
towards and turned away from the second coupling part in
the separated position as shown in fig. 2. In the coupled
position of both the coupling parts 19, 20, the lock
mechanism in the second lock part 19 is arranged to be
moved between a lock position in which the first coupling

part 20 is held in the second coupling part by cooperation
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with said abutment surfaces turned away from this, and a
releasing position in which the first coupling part is
allowed to be moved out of the second coupling part, thus
permitting tipping of the cab. The oblique guiding surfaces
21, 22 in the opening 23 in the second coupling part ensure
that the second coupling part is guided in by means of
cooperation with the edge surfaces 24 on the first coupling
part so that a correct coupling position is ensured. Said
abutment surfaces in the coupling part 24 facing the
coupling part 19 can be used in order to operate the lock
mechanism.

The rear suspension arrangements are thus moveable and
shock-absorbingly suspended at their upper ends in as far
as concerns movement in the sideways direction or, more
precisely defined, transverse to the longitudinal direction
of the suspension arrangements and transverse to the
longitudinal direction of the vehicle, i.e. the vehicle
chassis 70. This is achieved by means of a transverse shock
absorber 25 which is coupled to a bracket 27 fixed to
vehicle chassis 37 with one of its fastenings 26 and
attached to the second couplihq part 29 with its other
fastening 28.

The spring 2 attachment is arranged between a lower spring
cup 30 which is attached to the lower part of the shock
absorber 1, and an upper spring cup 31 to which the second
coupling part 19 is fixedly attached. The connection of the
spring and the shock absorber with the second coupling part
will be described in more detail below with reference to
fig. 5.

In a view corresponding to fig. 1, fig. 3 shows a second
embodiment of a cab suspension namely by means of air
springs 71 which, in principle in the same way as with the
embodiment using mechanical springs, each concentrically
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surrounds its respective shock absorber for each of the
suspension arrangements 32, 33, 34 and 35. The principal
construction of the cab suspension is thus completely in
accordance with the embodiment using mechanical springs
according to fig. 1, for which reason reference is made to
fig. 1.

As is clear from fig. 4 which principally corresponds to
the exploded view in fig. 2 but shows a suspension arrange-
ment using air springs, certain component differences exist
with respect to the mechanical springs, more precisely when
considering the rear cab suspension with the coupling
arrangement 19, 20, such as a different construction of the
brackets for the attachment of the suspension arrangement.
Thus one common base bracket 36 is provided for the
complete suspension arrangement, said bracket 36 being
fixedly attached to one longitudinal chassis member 37 of
the vehicle chassis 70. This presents both an attachment
for the shock absorber’s lower fastening 38 as well as an
attachment for the bracket 39 which forms an attachment for
the transverse shock absorber 40 of the suspension arrange-
ment, of which one of the fastenings 41 is intended to be
anchored by means of a screw 42 passed through the bracket
39 and nut. This second fastening 42 of the shock absorber
40 is anchored via a sleeve 43 passing through the coupling
part 19. This is fixedly held to the coupling part 19 by
means of a screw 44 which is passed through the hole 45 in
two walls 46, 47 of this which are separated by a distance
from each other, and attached by means of nuts to two side
parts 46, 47 of the coupling part arranged at a distance
from each another. Both shock absorber fastenings 41, 42
present elastic bushes for taking up the vibration move-
ments.

The section in fig. 5 more precisely shows the construction

of the upper end of a suspension arrangement according to
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the invention. The embodiment depicts the type shown in
figs. 3 and 4 with air springs having an elastic casing 48,
for instance of rubber, which enclose the shock absorber
both above and below in an airtight manner, wich is partly
shown in fig. 5. In order to permit a necessary spring
movement, the casing 48 is folded and fixedly clamped to
the lower part 49 of the shock absorber which is fixedly
attached below by means of its lower fastening 38 to the
base bracket 36 (see fig. 4). The casing however presents
a very limited elasticity in as far as concerns the materi-
al’s stretchability so that the required bearing capabil-
ities are maintained. The casing is conversely elastic in
as far as concerns the material’s bendability so that
during sprung movement it can "roll" at its lower portion,
which is indicated in dot-dashed lines in fig. 5. The
casing is thus made from a sheet of rubber elastic which is
strengthened by a diagonally running cord. The upper part
of the air spring presents a carrier member 50 which is
made in a relatively rigid, sturdy material such as metal,
and is formed like an annular flange with a cylindrically
formed surface 51, to the outside of which the elastic
casing 48 is fixedly clamped by means of a clamp ring 52.
In accordance with the invention the carrier member 50 is
integrated with an elastic body 54, said body 54 being made
in an elastic material such as for example rubber. This
body presents a flange-like insert 53 and forms additional-
ly the shape of a sleeve around the upper, rod-formed part
55 of the shock absorber 1 and therefore presents a
cylindrical hollow 55 therethrough, through which the upper
part of the shock absorber 1 extends. The elastic body 54
has a relatively large extension in the 1longitudinal
direction of the shock absorber in order to give stability
to the carrier member 50 and, at the same time, due to its
elasticity, allows certain angular movements of the carrier
member 50 and even certain displacements from its centred

position around the upper shock absorber part 55. For

s
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sealing and guiding against the shock absorber part 55, the
elastic body 54 is attached to a guide sleeve 56 which
encloses an annular piston seal 57.

The upper shock absorber fastening 58 is fixedly attached
to the upper end of the shock absorber’s upper part 55 and,
in the shown example, is screwed on by means of a bush 74
onto a threaded end portion 75 of the shock absorber part
55, and is made with an outer rigid sleeve 59 of metal
which encloses an elastic bush 60, for example of rubber,
presenting the form of a hollow cylinder which surrounds an
inner sleeve 61 formed similarly in a rigid material,
preferably metal. The inner sleeve 61 presents a somewhat
greater length than the outer sleeve 59 as shown in fig. 5
at the same time as which the elastic bush 60 presents two
annular flanges 62, 63, whereby the risk of rigid contact
in the sideways direction is avoided between the outer
sleeve 59 and the portions which are supported by the
suspension arrangement, in the present case the portions of
coupling arrangement for the cab.

A part of the second coupling part 19 described above is
shown in fig. 5 as two dot-dashed side pieces 64, 65. Of
these two side pieces 64, 65 one side piece 64 is shown in
fig. 4 and thus forms a part of the carrier bracket 67
which supports the coupling part 19 with the lock mechan-
ism. The bracket 67 is formed as a single assembled part
where both side parts 64, 65 are suitably coupled to each
other by means of a joining portion (not shown) and
continue downwardly to the afore-mentioned upper spring cup
31 which is formed with a downwardly directed collar flange
76 and a support portion 77 which is intended to be carried
by the carrier member 50 of the suspension arrangement. The
bracket 67 of the coupling part surrounds the upper shock
absorber fastening 58 with its two side parts 64, 65 being
on respective sides thereof, said side parts being posi-
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tioned at a mutual distance such that the elastic bush 60
of the shock absorber fastening and the inner attachment
sleeve 61 are contained between said side pieces 64, 65.
These present holes 78 aligned with the sleeve 61 suitably
having a diameter which essentially corresponds to the
diameter of the bore 79 of the sleeve 61 so that a screw
(not shown) can be passed through said holes and bore in
order to clamp the inner sleeve 61 between side pieces 64,
65 by means of a nut. By means of their design the upper
shock absorber fastening is maintained positionally guided
such that it is, to a 1large degree, limited against
movements in the sideways direction relative to the
coupling part 19, i.e. transverse to the longitudinal
direction 80 of the suspension arrangement shown in dot-
dashed lines, but allows a damped movement of the outer
sleeve 59 of the upper fastening 58 due to the elasticity
of the elastic bush 60 and thereby the upper part 55 of the
shock absorber with respect to said second coupling part 19

or vice versa.

By means of the above-described construction of the
suspension arrangement according to the invention it is
therefore achieved that the upper part which is to be
supported in a shock-absorbing and sprung manner (the
vehicle cab 3 in the shown embodiment) is connected with
the suspension arrangement both via the elastic element 60
in the upper fastening 58 of the shock absorber and via the
carrier member 50 which is separated from said fastening
and arranged in the upper end of the spring. In this way
according to the invention the upper shock absorber
fastening is unloaded from the static load which instead is
substantially taken up by the spring. In this way the
elastic element 60 can be given a well-adapted stiffness
which imparts high-grade vibration-isolation characteris-
tics to the suspension arrangement and no notice has to be
taken of the opposing requirement for having the ability to

*
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take up large static loads. The elastic element 60 can thus
be given a considerably lower stiffness, either by the
choice of the material’s characteristics or by changes to
the geometrical shape of the element. The element can for
example be designed by using an amplitude-dependent
stiffness with a low stiffness for vibrations with low
amplitude and a stiffness which increases for larger
amplitudes. The stiffness can also be made dependent on the

vibration frequency.

The good vibration-isolation characteristics by means of
the load-bearing arrangement according to the invention are
obtained since the spring absorbs sound vibrations better
than the shock absorber, i.e. vibrations essenﬁially within
the range 60-200 Hz which are at a considerably higher
frequency than the other movements which arise due to
unevenness in the surface on which the vehicle moves. The
static load transfer is thus taken up via the spring of
which the upper part in addition to being moveable together
with the upper part of the shock absorber, is also moveable
with respect to this, i.e. relative to the rod 55 which, to
a lesser degree, thus absorbs these sound vibrations
without allowing movements to occur which have an amplitude
which lies within the chosen clearance for the movement of
the top part relative to the rod between its end positions.
These sound vibrations are absorbed on the other hand to a
high degree by means of the elastic element 60 so that the
inner sleeve 61 and the comparable part of the fastening to
the cab or similar are de-insulated to a high degree.

Apart from the characteristics described above, a good
moveability of the lower coupling part 19 is achieved by
means of the suspension arrangement according to the
invention and therewith an adaptability of this to the
sideways position of the coupling part 20 belonging to the
cab so that this is easily guided into the lower coupling
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part. This is achieved not only through the moveability
which is given by the sideways directed shock absorber 40
but also through the elastic connection of the elastic body
54 with the carrier member 50. Additional characteristics
of the elastic element 54 are that it presents abutment
surfaces 81, 82 both above as well as below for abutment
against a lower, upwardly-directed abutment surface 83 in
the lower shock absorber part 49 as well as a downwardly-
directed abutment surface 84 in the upper shock absorber
fastening 58 respectively. By cooperation between these
abutment surfaces, the end positions of the relative
movements of the spring 2 and shock absorber 1 respectively
are defined, said abutment surfaces by means of the
constructions of the elastic body 54 being equally elas-
ticly flexible and thereby even the movements at the end
positions being damped.

The invention is not limited to the embodiment described
above and shown in the drawings but can be varied within
the scope of the appended claims. For example the embodi-
ment shown in fig. 5 can equally be applied to the type of
suspension arrangement shown in fig. 1 and 2 with mechan-
ical springs. In this way the upper end of the mechanical

spring can act directly on the upper spring cup 31.

-
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Claims

1. Shock-absorbing and sprung suspension arrangement (11-
14/32-35) comprising at least one shock absorber (1) and
one spring (2) for each suspension location, whereby the
shock absorber and the spring are coupled parallel to each
other between a lower part (70) such as a chassis which
supports the suspension and an upper part (3) such as a
vehicle cab which 1is sprung-supported and shock-
absorbingly-supported by means of the suspension arrange-
ment, whereby the shock absorber presents a lower fastening
(19/38) for connection to said lower part and an upper
fastening (18/58) for damped connection to said upper part,
said upper part presenting a spring member (60) and said
suspension arrangement additionally being provided with a
lockable coupling arrangement (19, 20) for releasable
coupling of the vehicle cab to the suspension arrangement
such that the vehicle cab is supported by one or more
suspension arrangements via the coupling arrangement which
consists of both a first coupling part (20) attached to
said upper part and of a second coupling part (19) attached
to the suspension arrangement with a lock mechanism for
releasable locking of the coupling parts to each other,
characterized in that said second coupling part (19) is
connected to the suspension arrangement both via said
spring element (60) in the shock absorber’s (1) upper
fastening (18/58) and via a carrier member (50) which is
separate from said fastening and which is arranged in the
upper end of the spring (2), said carrier member (50) being
arranged to take the static load acting on the suspension
arrangement and +thereby statically unload the shock
absorber’s upper fastening, the spring member of which can

thereby be given a well-adapted stiffness which imparts
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high-grade vibration-isolation characteristics to the

suspension arrangement.

2. Arrangement according to claim 1, characterized in that
said second coupling part (19) is connected with said lower
part (70) via a second sideways-facing shock absorber
(25/40) arranged transverse to the longitudinal direction
of said first shock absorber (1), and in that said second
coupling part presents guiding surfaces (21-23) desighed to
adapt the sideways position of the second coupling part by
cooperation with said first coupling part (20) so that
coupling-together is ensured.

3. Arrangement according to claim 1, characterized in that
said carrier member (31) comprises on its upper side a top
part (19) which is designed to be guided in a sliding
manner by a rod (55) comprised within the shock absorber
and connected to the upper fastening (6), said rod (55)
forming an upper part of the shock absorber (1).

4. Arrangement according to claim 3, characterized in that
the top part consists not only of the carrier member (50)
which is made from a relatively rigid, strong material, but
also of an elastic body (54) to which said carrier member
is fixed and which gives the carrier member an elastic
conne:ction to the shock absorber’s (1) upper part.

5. Arrangement according to claim 1, characterized in that
said spring member (60) presents a low stiffness within a
lower amplitude range and higher stiffness within a higher
amplitude range of those movements which are to be damped.

6. Arrangement according to claim 1, characterized in that
said spring member (60) presents a high stiffness within a
lower frequency range and a lower stiffness within a higher
frequency range for those movements which are to be damped.

A4
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7. Arrangement according to claim 1, characterized in that
the spring (2) is constituted by a gas spring or an air
spring with an upper stiff member which forms said carrier
member (50).

8. Arrangement according to claim 7, characterized in that
the spring presents both an elastic casing (48) which
houses a gas-tight compartment as well as an upper rigid
element which forms said carrier member (50).

9. Arrangement according to claim 6, characterized in that
the top part presents a through-connection in the form of
a guide bush (56) which houses the rod (55) in a gas-tight
manner and which is movable relative to this between end-
abutments (83, 84) on the rod.

10. Arrangement according to any one of the preceding
claims for suspending a tippable vehicle cab (3) at a
number of suspension locations (11-14), two of said
suspension locations forming pivot locations (5, 6),
characterized in that said suspension arrangement (13,
14/34, 35) with said coupling arrangement (19, 20) forms
the remaining suspension locations (13, 14).

11. Arrangement according to claim 10, characterized in
that said pivot locations (5, 6) are constituted by per se
known link arm suspensions with two pivot axes (7, 8).
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