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A suspension system (11) for a vehicle having a tilting cab, the suspension system having a first support (12) connectable to a shock
absorber means (21) and a second support (13) connectable to the cab frame, wherein the first support (12) is pivotable with respect to the

second support (13).
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A SUSPENSION SYSTEM FOR A TILTABLE CAB

‘Background of the Invention

The present invention relates to vehicles having a
tilting cab.

Field of the Invention

In particular the invention relates to trucks and sémi—
trailers and earth moving equipment.

A typical truck with a tilting cab generally has a
suspension system which is inferior to that for standard
trucks.

The problem with a tilting cab truck is that the

suspension system must be arranged to allow the cab frame to

tilt down approximately through a 90° angle.

As a result of this problem if a suspension system is
provided at all it must be located behind thé front of the
cab, (that part including the grill and any bullbar) so that
the suspension system is out of the way when the cab is
tilted.

As a result of this limitation on the location of the
suspension system shock absorbers are normally located at an
acute angle extending downwardly and rearwardly from a front
part of the underside of the cab. The shock absorbers
operate through a lever system to change the direction of
travel from vertical to near horizontal thus making the
operation very inefficient by not controlling dampening in
the same direction as the travel of the cab.

Because the shock absorbers are located at this acute
angle (closely approaching horizontal) the majority of any
vertical shocks imparted to the cab during movement of the
truck, result in very little shock being dampened by the
shock absorbers. Instead the shock absorbers provide most

damping when forces are applied in a horizontal plane.
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Unfortunately it is not possible to place the shock
absorbers in a vertical plane because of the limited space
available and furthermore because truck manufacturers have
not come up with a means of connecting them to the cab
without the lever system they are currently using and by
using a coil-over type of shock absorber the ride would be
too harsh with not enough travel.

Because of the problems associated with tilting cab
trucks as explained above, the present invention provides an
alternative method of suspension system which has the
objective of reducing the problems associated with the
suspension systems of existing trucks with tilting cabs.

Summary of the Invention

According to the present invention there is provided a
suspension system for a vehicle having a tilting cab, the
suspension system having a first support connectable to a
shock absorber means and.a second support connectable to the
cab frame, wherein the first support is pivotable with
respect to the second frame.

It is preferred that the first support comprises an
elongate member.

Preferably the second support comprises an elongate
member.

The second support may be located at least partly
within the first support.

The second support preferably extends through the
centre of the first support.

The first support is preferably a hollow rod.

The first support may be cylindrical in shape.

The second support is preferably in the form of a bar.

The second support may be a cylindrical shaped bar.

The second support preferably extends beyond both ends

of the first support.
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The ends of the first and second support may be
connected together through a pivoting means.

The pivoting means may include pivot pins which are
locatable through centrally located holes in the ends of
each of the first and second supports.

It is preferred that the ends of the second support are
connected to parts of the cab frame.

It is preferred that the ends of the second support are
provided with annular grooves or spaces which are adapted to
receive forked portions or sleeve portions of a supporting
structure of the cab frame.

According to an alternative embodiment of the present
invention the first support is located inside the second
support.

Preferably the shock absorbing means includes an air
bag and shock absorber.

According to the alternative embodiment the shock
absorbing means includes a bar which is connected to ends of
the first support.

According to another embodiment of the present
invention the first and second supports are arranged side by
side in parallel and are connected at their ends through end
pieces which permit the supports to pivot with respect to
each other.

According to another embodiment of the present
invention the first support is connected through a hinge
member to the second support.

According to another embodiment of the present
invention each support comprises at least two bars aligned
in parallel with the second support located at least partly

within the first support.
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Each support may comprise a plurality of end to end
bars connected together through an intermediate connection
means.

Brief Description of the Drawings

Preferred embodiments of the present invention will now
be described by way of example only with reference to the
accompanying drawings in which:

Figure 1 shows a schematic diagram of a front view of a
suspension system according to the preferred embodiment of
the present invention;

Figure 2 shows a side view of an air bag suspension
arrangement shown in Figure 1;

Figure 3 shows a front view of a cabin suspension
system in accordance with a second embodiment of the present
invention;

Figure 4 shows a side view of the suspension system
shown in Figure 3; '

Figure 5 shows a plan view of the suspension system
shown in Figure 3; and

Figure 6 shows an opposite side view of the suspension
system shown in Figure 3.

Detailed Description of the Drawings

As shown in the drawing the suspension system 11
consists of a horizontally extending cylindrical bar 12 with
another cylindrical bar, inner support bar 13 of small
diameter extending through its centre and extending beyond
each end.

Each end of the bars 12 and 13 are provided with open
ends, with a centrally located bolt hole to which a thick
washer 14 is bolted covering both the cylindrical bar 13 and
the lower end of a cab mount bar 16, which prevents any

sideways movement of any of the components.
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Each end of the inner bar 13 is adapted to receive the
lower end of the cab mount bar 16, this cab mount bar 16 is
provided with axially aligned planar sleeve elements 17
which fit over the inner bar 13.

The cab mount bars 16 are freely rotatable on the ends
of the inner bar 13 so that they pivot with or independently
of the inner bar 13 to allow the cab to tilt.

The outer cylindrical bar 12 is connected directly to
the suspension arrangement 18 of the vehicle cab. This
suspension arrangement 18 consists of left and right side
air bags 19, 20.

Each of the shock absorbers 21, 21 are connected to
triangular shaped clasping brackets. The air bags 19, 20
are connected to a pneumatic valve system 23 consisting of
two hoses 40, 41, which are connected to a height control
valve 42. A ball joint system 43 with a threaded rod is
connected between the outer bar 12 and valve 23.

Each of the air bags 19, 20 are connected, directly to
the outside of the outer cylindrical bar 12, through
triangular shaped clasping brackets 24, 25 in one
embodiment. At their other lower ends the air bags 19, 20
are supported on brackets 27, 28 which rest on the top of a
chassis bracket 29 of the vehicle.

As shown most clearly in Figure 2 pivoting of the
chassis frame is controlled by a torque rod device 32
consisting of a shark fin bracket 33 and torque rod 34.

The bottom of the shark fin bracket is connected to the
chassis bracket 29, while the fin part of the shark fin
bracket 33 is connected to one end of the torque rod 32
which at its other end is connected to the outer cylindrical
bar 12.

With the torque rod device locating the outer bar 12 in

the above manner the cabin is allowed to tilt with the outer
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bar 12, but the torque rod device 32 prevents the air bags
20 from turning the outer bar 12 whilst under air pressure.

The shark fin bracket 33 and torque rod 34 are located
at a position to the right hand side of the mid point of
outer bar 12.

According to another embodiment to limit the extent by
which the chassis frame can pivot with the inner bar 13 with
respect to the outer bar 12 and associated suspension
arrangement 18, each end of the inner bar 13 is provided
with a downwardly extending lever 30 from the old suspension
system of the cab. This lever 30 is adapted to strike
forked tongue attached to the ends of bar 12 and extending
horizontally so as to straddle either side of the lever 30,
thus keeping the suspension in line at all times no matter
what position the cab is in.

In order to tilt the cab of a truck which has the above
described suspension system, the cab frame is tilted forward
and the support beam 16 located on each end of the inner
cylindrical bar 13, rotates with the inmner cylindrical bar
with respect to the outer cylindrical bar 12.

Because the suspension arrangement 18 is connected
directly to the outer cylindrical bar 12 pivoting of the cab
has no effect on the overall suspension system. Accordingly
components of the suspension system do not need to be
removed. Furthermore, when the truck incorporating the
above suspension system is being driven the driver in the
truck cab, enjoys the full benefit of the suspension system
which is arranged to provide maximum shock absorption
because the shock absorber and air bag components are

oriented in a vertical plane.

The height control valve system 23 enables the height

of the suspension to be adjusted.
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Figures 3 and 4 show a suspension system in accordance
with the second embodiment of the present invention. In
this embodiment a cabin 40 of a vehicle is able to be titled
sideways rather than forwardly as in the first embodiment.

As shown in Figure 4 on one side, a suspension
arrangement 41 consists of a frame support having an
elevated horizontal central section 43 and lower horizontal
end sections 44 separated from the central section 43 by
dowvnwardly angled sections 45 having an approximate taper of
45°.

The central section 43 is supported by an air bag and
shock absorber arrangement 46 mounted on the chassis of the
vehicle.

The cabin 40 is supported on the one side through cabin
locks 47 seated on each end section 44. |

The suspension arrangement 41 shown in Figure 4
supports one side of the cabin whereas a différent
suspension arrangement supports the other side of the cabin.

As shown in Figure 3 the other side of the cabin is
supported by suspension arrangement 48 and a bolt-in cross
member holds 48 in position and extends across to the other
side.

Suspension arrangement 48 includes a pivot bar 49 which
runs from the front to the back of the cabin along the whole
of the other side of the cabin.

The pivot bar 49 operates in similar fashion to
cylindrical bars 12 and 13 of the first embodiment.

Accordingly an outer bar 60 is provided and an inner
bar 61 extends through the outer bar beyond both ends
thereof.

The other side of the cabin is supported on each end of
the inner cylindrical bar 61 which protrudes beyond each end

of the outer cylinder 60.
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The suspension arrangement 48 including air bags 50 and
shock absorbers 51 at their upper ends which are welded to
outer bar 60. Torque rods are connected to the outer bar 60
through a welding bar. Each torque rod 52 is pivotally
connected to a support bracket 54 extending upwardly from
the cross member 49 through a rubber bush and located
approximately one third of the distance along the cross
member 49 from the suspension arrangement 48.

As with the first embodiment of the invention the cabin
is connected to inner bars 61 and the inner bars allow the
cabin 40 pivot with respect to the outer bar 60.

Accordingly the cabin is able to 1lift off the
suspension arrangement 41, but is supported on the inner
cylindrical bar of the pivot bar 49 through the suspension
arrangement 48.

As shown in Figure 6 the cabin 40 is connected through
anchor mount bracket 64 through a locking pin'66 to cab
anchor mounts 65 welded to the chassis.

On the side of the vehicle shown in Figure 4 the bar 43
is anchored to the chassis permanently through anchor mount
brackets 67 which are each pinned through a pin 68 to an
anchor mount 69 welded to the chassis.

The pins 66 shown in Figure 6 enable the cab 40 to be
locked on both sides of the vehicle when the vehicle is in
use. In order to allow the cab 40 to be tilted the pins 66
are removed and the cab 40 can then pivot on the inner bar
61.

The above embodiments exemplify how the pivot bar
arrangement may be used for a forward tilt cabin or a side
tilt cabin.

The present invention encompasses a pivot bar
arrangement in which the outer bar is connected directly to

part of a vehicle and the inner bar is connected to another
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part of the vehicle. Optionally a suspension arrangement
may be connected directly to the outer bar or alternatively
the suspension may be connected through appropriate frame
supports to the inner bar so that the suspension pivots with
the inner bar and whatever else it is connected to.

In addition it is possible for part of the suspension
to be connected indirectly or directly to the inner bar and
the rest of the suspension to be connected indirectly or
directly to the outer bar.

In other embodiments the pivot bar arrangement may be
replaced by equivalent assemblies including more than one

pivot bar.
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CLAIMS:

1. A suspension system for a vehicle having a tilting
cab, the suspension system having a first support
connectable to a shock absorber means and a second support
connectable to the cab frame, wherein the first support is
pivotable with respect to the second support.

2. The suspension system as claimed in claim 1
wherein the first support comprises an elongate member.

3. The suspension system as claimed in claim 1 or 2
wherein the second support comprises an elongate member.

4. The suspension system as claimed in claim 3
wherein the second support is located at least partly within
the first support.

5. The suspension system as claimed in claim 4
wherein the second support extends through the centre of the
first support.

6. The suspension system as claimed in claim 5
wherein the first and second supports have opposing ends
which are connected together through a pivoting means.

7. The suspension system as claimed in claim 6
wherein the pivoting means includes pivot pins which are
locatable through centrally located holes in the ends of
each of the first and second supports.

8. The suspension system as claimed in claim 7
wherein the ends of the second support are connected to
parts of the cab frame.

9. The suspension system as claimed in claim 8
wherein the shock absorber means comprises twin air bags
which have their upper ends including mounting means through
which the air bags are connected to the first support.

10. The suspension system as claimed in claim 9

wherein the mounting means comprises clasping brackets.
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11. The suspension system as claimed in claim 10,
wherein the shock absorber means includes two shock
absorbers which are respectively associated with respective
ones of the air bags.

12. The suspension system as claimed in claim 11,
including a torque rod device which is adapted to control
tilting of one support with respect to the other.

13. The suspension system as claimed in claim 12,
wherein the torque rod device comprises a torque rod which
is connected between the first support and a support bracket
of the vehicle chassis.

14. The suspension system as claimed in claim 13
wherein the torque rod device includes a shark fin bracket
which at its lower end is connected to the vehicle chassis
and at its upper end is connected to one end of the torque
rod.

15. The suspension system as claimed in claim 10
wherein the ends of the second support are provided with
annular grooves or spaces which are adapted to receive
forked portions or sleeved portions of a supporting
structure of the cab frame.

16. The suspension system as claimed in claim 3
wherein each support comprises at least two bars aligned in
parallel, with the second support located at least partly
within the first support.

17. The suspension system as claimed in claim 15 or 16
wherein the shock absorber means includes a pneumatic valve
system for controlling operation of shock absorbers and
torque rod device.

18. The suspension as claimed in claim 15 wherein the
torque rod device is located at a central region of the

shock absorber means.
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19. The suspension system as claimed in claim 18

wherein the torque rod is connected to the first support at
a location approximately to one side of the mid point of the
length of the first support.

20. A suspension system substantially as hereinbefore

described with reference to the accompanying drawings.
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