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(57) Abstract: The invention relates to a device for the determination of the maximum allowed velocity (Vma) for a vehicle (1)
when going downhill (2). The invention is characterized in that it comprises a detector (11) for detection of current inclination (o) of
the vehicle (1) in relation to a horizontal plane (3), and means (10) for the determination of a value relating to the maximum allowed
velocity (V) of the vehicle in dependence of at least the value of said inclination (o). The invention also relates to a procedure for
said control of the velocity. The invention provides an enhanced procedure for velocity control that takes the inclination into account

when going downhill.
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TITLE
Device and method for determing a highest allowable
velocity of a vehicle

TECHNICAL FIELD

The present invention relates to an arrangement for determining a maximum
allowed velocity of a vehicle when going downhill, according to the preamble
of the appended claim 1. The invention also relates to a method for
determining a maximum allowed velocity of a vehicle, according to the

preamble of appended claim 8.

BACKGROUND ART

In connection with transportation of heavy loads, e.g. in contracting work,
vehicles of the articulated hauler type are frequently used. Such vehicles may
be operated with large and heavy loads in areas where there are no roads,
for example during transports in connection with road and tunnel building,

sand pits, mines and similar environments.

An articulated hauler of an as such known kind is constructed with a forward
vehicle section, a so-called engine unit, in turn comprising a forward frame,
supporting a/o an engine and a front wheel axle. Further, the hauler
comprises a rear vehicle section in the form of a load-carrying unit having a
rear frame in turn supporting two wheel axles, a forward bogie axis and a
rear bogie axis. The vehicle is commonly designed for switching between
operations using various driving wheel combinations, all six wheels on the
three axes being selectively operable as driving wheels, depending on the
prevailing operating conditions. An articulated hauler may have a weight in
the order of 15-30 metric tons and may be loaded with a payload in the order
of 20-35 tons.

In an articulated hauler, the frame of the engine unit is connected to the
frame of the load-carrying unit by means of a special artxculation joint,

allowing the engine unit and the load-carrying unit to pivot in relation to each
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other about an imaginary longitudinal axis, i.e. an axis extending in the
longitudinal direction of the vehicle. This articulation joint also allows pivoting
about a vertical axis for steering of the vehicle. In this manner, the engine
unit and the load-carrying unit are allowed to move substantially
independently of each other. This reduces the stress loads acting on the

vehicle, especially when operating in difficult terrain.

Normally, an articulated hauler is equipped with a diesel engine and an
automatic transmission having for example six forward gear ratios and two
reverse gear ratios. For braking of the vehicle, an operating brake system is
used, preferably of the hydraulic type and divided into two circuits, one circuit
intended for the engine unit, another circuit intended for the load-carrying
unit. Said brake system mainly comprises conventional disc brakes arranged
for braking of the respective wheel. In the gear case, there is normally an
integrated retarder, i.e. a hydraulic brake device that, in a known manner,
acts on a turbine shaft of the transmission for braking the vehicle.

During braking of the hauler, the driver uses a brake pedal designed in such
a way that when depressed, it will initially cause a retarder activation, and if
depressed further, cause the retarder and the operating brakes to work
together. The reason for first activating the retarder is the high thermal load
affecting the operating brake during braking. Thus, by primarily using the
retarder, a reduced wear of the operating brake system and an increased
operator braking comfort will be achieved.

For braking the hauler, it is also suitably equipped with a separate retarder
pedal that, when depressed, will only cause braking by means of the
retarder.

Further, the hauler normally comprises an additional brake function in the
form of a motor-brake, which is a normally occurring braking function at

diesel engines. A motor-brake is controlled by means of a separate control
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and comprises a throttle that, when actuated, will restrict the flow of exhaust
gases from the engine during its exhaust phase. This will create a back

pressure in the exhaust system, causing a braking effect.

When working with an articulated hauler, there is a general demand that it
shall be possible to run the vehicle at a velocity that is as high as possible.
The choice of velocity has to be made considering expected costs that may
occur as a consequence of service and possible repairs due to a too high
velocity. In order to limit the velocity, the driver may brake with the operating
brake. However, a present problem is that the ordinary disc brakes in the
operating brake system not are designed to be used continuously for
extended periods of time. This is in particular the case when braking in a
downhill and with a heavy load. For such cases, the brakes may overload,
which in turn may result in a reduced braking ability or heavily increased
brake wear.

To spare the operating brake, primarily the retarder or the motor-brake shall
be activated by the driver. However, an existing problem is that the driver not
always pays attention to directions regarding which kind of brake that is the
correct at different situations, but uses the operating brake too frequently.
Thus, there is a risk that the driver not pays attention to instructions and
directions concerning braking, but runs the vehicle too fast and uses the
operating brake too much.

The above problem is especially serious when going downhill, and with
heavy load. At such situations, it is possible that the velocity becomes too
high, then there is a risk that the retarder and the exhaust gas brake do not
deliver sufficient brake power, alternatively that the available cooling ability of
the retarder and the motor-brake is insufficient for these brake functions.
Then also the operating brake has to be used to reduce the machine’s
velocity. This brings about a risk for wear and damages on the operating

brake system, according to what has been explained above.
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DISCLOSURE OF INVENTION

A major object of the present invention is to provide an improved
arrangement for controlling the velocity of an articulated hauler, particularly
when going downhill, whereby the problems discussed above will be
resolved. This object is achieved by means of an arrangement, the
characterising features of which are defined in the appended claim 1. The
object is also achieved by means of a method, the characterising features of
which are defined in the appended claim 8.

The invention is based on that said arrangement comprises a detector for
detection of current inclination that is present for the vehicle in relation to a
horizontal plane, and means for the determination of a value concerning the
maximum allowed velocity of the vehicle in dependence of at least the value

of said inclination.

By means of the invention, an advantage is obtained as it admits an optimal
use of the vehicle’s brake functions, which enables the vehicle to be run at a
highest possible velocity in the long run, while, at the same time, the
operating brake system is spared.

A further purpose with the invention is to provide an automatic limitation of
the maximum velocity of a vehicle. For this purpose the brake functions of the
vehicle are arranged to be activated automatically by means of a control unit,
thus running below a predetermined maximum velocity while the brake

functions are used optimally.

According to a preferred embodiment information regarding the current load
of the vehicle and the current braking ability for the different brake functions
may also be used and form a base for determining said maximum value
concerning the vehicle’s velocity.
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BRIEF DESCRIPTION OF DRAWINGS
The invention will be explained more fully in the following, with reference to a
preferred embodiment example and the enclosed drawings, in which:

figure 1 is a simplified side view, which shows an articulated hauler when
going downhill, and

figure 2 is a block diagram, which in simplified form shows the

construction and function of the invention.

PREFERRED EMBODIMENTS

Fig. 1 shows a simplified side view of an articulated hauler 1 with which the
present invention is intended to be used. However, the invention will not be
limited for use with this kind of vehicle, but could in principle be used for all
kinds of vehicles where it is desirable with a control or a limitation of the
vehicle’s velocity when the vehicle is going downhill, i.e. comprising a the

determination of a maximum allowed velocity for such a driving case.

Figure 1 thus shows a situation where the articulated hauler 1 is run along a
downhill 2. The downhill 2 has a certain inclination o in relation to a
horizontal plane 3. The hauler 1 is assumed to be run in the downhill at a

certain velocity v.

The articulated hauler is a type of vehicle that as such is previously known. In
the following, the complete vehicle will not be described in detail, but only the
components and functions of the vehicle necessary for an understanding of

the invention.

The hauler 1 comprises an engine unit 4 with a front wheel axle 5, in a way
previously known. The hauler 1 also comprises a load-carrying unit 6 having
two wheel axles, i.e. a forward bogie axle 7 and a rear bogie axle 8. All these
wheel axles 5, 7, 8 may be put on brake by an (not shown) operating brake
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system that suitably is arranged in the form of two brake circuits, a first brake
circuit for the engine unit 4, and a second brake circuit for the load-carrying
unit 6. The operating brake system comprises disc brakes that works on
respective wheel of the hauler 1, in a way previously known. Further, the
hauler is assumed to be loaded with a certain load 9 on the load-carrying unit
6.

Beside the above operating brake system, the hauler is also equipped with
further brake functions, not shown in Fig. 1, but comprising a retarder, in the
known manner integrated in the transmission of the hauler 1, arranged
adjacent to the vehicle engine on the engine unit 4. A further brake function
in the form of an engine brake is preferably also provided on the hauler 1. In
a known manner, the engine brake comprises a throttle, controlled by a
control member and utilised to prevent the outflow of exhaust gases from the
engine during its exhaust phase. This will create a back pressure in the
exhaust system, which can be used to brake the vehicle. The retarder as well
as the engine brake can be activated by the driver by means of suitable
controls. According to what will be described in detail below, the retarder and
the engine brake may also, if necessary, be activated automatically by
means of a dedicated control unit.

Due to the problem mentioned in the introduction, concerning a risk with a
too high thermal load on the operational brake system, it is a basic principle
behind the invention that a value of a maximum allowed velocity v of the
hauler 1 is calculated when running the downhill 2. Preferably, this value is
calculated at periodically recurrent occasions within a certain predetermined
interval. For this purpose, the hauler 1 comprises a computer-based control
unit 10 that is arranged to determine a value of the maximum allowed velocity
Vmax, depending on the inclination o of the current downhill 2, according to
what is shown in the block diagram in figure 2. This value vmax may then be
considered to correspond to a velocity that the hauler 1 may be permitted to
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be run with, without risking permanent damage to the operational brake

system.

In order to determine said maximum velocity vmax, the control unit 10
comprises a table stored in a (not shown) computer memory, and which
defines a relationship between the inclination o and the maximum velocity

Vmax, that can be allowed for respective value of the inclination o.

In order to determine a value of the current inclination o, an inclination
indicator 11 is arranged in the hauler and connected to the control unit 10.
Inclination indicators are as such previously known, and will therefore not be
described in detail here. The inclination indicator 11 according to the
invention delivers a signal to the control unit 10 that corresponds to a value of
the current inclination o of the hauler 1 (in its longitudinal direction) in relation
to the horizontal axis 3. The hauler 1 may, for example, be expected to be
run downhill with an inclination that may amount to 25°. From the information
acquired by means of the inclination sensor 11, the control unit then uses the
table mentioned above to determine a value of the maximum allowed velocity
Vmax. This value may be indicated for the driver of the hauler 1, by way of
example via a display unit 12 or similar, which then suitably is arranged in

close vicinity of the driver's seat in the hauler 1.

Starting out with said information, the driver can see to that the maximum
velocity vimax Never is exceeded, when going downhill 2. For this purpose, the
driver may activate the different brake function of the hauler 1. Usage of the
operating brake system then has to be restricted as far as possible. Instead,
it is desired that the driver mainly uses the retarder and the motor-brake in
order to brake the hauler 1 and adapt its velocity v in such a way that it never

exceeds the indicated maximum value vmax.
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The information concerning maximum allowed velocity may also be
transferred to the driver via, for example, a sound signal, suitably in the form
of an alarm that sounds when the hauler 1 is about to reach a velocity
corresponding to the maximum allowed. For this purpose, the control unit 10
is arranged to activate this alarm signal at (or in the vicinity of) a suitable limit
concerning the maximum value, which in turn depends on the current
inclination according to what has been explained above.

In order to create basis for a more accurate determination of the maximum
velocity vmax Of the hauler 1, a value corresponding to the above-mentioned
weight of the load 9 loaded on the hauler 1 may be determined by the control
unit 10. For this purpose, the control unit 10 is preferably connected to an
additional sensor 13 for this weight measure. Such sensors are as such
previously known, and may suitably consist of one ore more tension sensors,
which by an appropriate placement on the platform of the load-carrying unit 6
may be used to provide a measure corresponding to the weight of the load 9.
As an alternative for this kind of sensors, a suitable sensor in connection to
the suspension system (not shown) of the vehicle, where a measure of at
which degree the vehicle rebounds during running may be used to estimate
the weight of the load 9.

The value concerning the weight of the load 9 is delivered to the control unit
10. Depending on this measure, and also the above-mentionede measure
concerning the downhill inclination o, the maximum allowed velocity Vmax Of
the hauler 1 may be determined by using a table stored in the control unit 10,
which indicates a relationship between the inclination, the weight of the load
and the allowed velocity.

For certain cases, it is not sufficient to only indicate the maximum velocity
with said indicator 12 (and/or an alarm in the form of a sound signal). There
is a risk that the driver not obeys the information concerning maximum

allowed velocity. Then the invention may, instead, be used for an active,
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automatic control of one ore more additional brake functions in the brake
system of the hauler 1. For this purpose, the control unit 10 is connected to
and arranged for automatic activation of a retarder of the kind mentioned
above, which in figure 2 is indicated schematically with the reference numeral
14. The control unit 10 is also arranged for control of the above-mentioned
motor-brake in a corresponding way, which is indicated schematically with
the reference numeral 15. In order to enable this control, the retarder as well
as the motor-brake are arranged in such a way that they can be activated

without the driver having to push a pedal or similar.

Thus the invention admits an active control of the retarder and/or motor brake
function in dependence of a value of the maximum allowed velocity Vyax
calculated by the control unit 10. Since it is important to avoid unnecessary
use of the operating brake, the invention is arranged to activate, for example,
the retarder at an early stage, when the hauler 1 is about to approach the

maximum allowed velocity Viax.

In order to create basis for a more accurate determination of the maximum
velocity vmax, the invention may be arranged to keep he information regarding
the available brake moment of the retarder 14 and the motor-brake,
respectively, available in the control unit 10. This information may then be
considered at the calculation of the maximum allowed velocity vmax.
Concerning, for example, the retarder 14, it provides a brake moment that
varies depending on the current gear and the current velocity of the hauler 1.
The brake moment may be calculated by means of the control unit 10, by
means of which a value of its available brake moment can be used when
determining the maximum allowed velocity vmax. The motor-brake 15 may
also provide a brake moment depending on current gear and current velocity.
The brake moment available at the retarder 14 and the motor-brake 15 may
also be considered to depend on the cooling capacity available in the vehicle,
which in turn depends on the surrounding outer temperature. Even a factor

like that may be considered when determining the maximum allowed velocity
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Vmax. Finally, the operating brake of the hauler 1 is designed with a previously

known (and constant ) maximum brake moment.

The invention will not be limited to the embodiments described above and
depicted in the drawings, but may be varied within the scope of the appended
claims. For example, the invention is not limited to articulated haulers, but
can be utilised with various types of vehicles, where there is a requirement
for control or limitation of the velocity when going downhill, and which in
particular comprises a motor-brake and/or a retarder.

Further, different types of sensors may be used for measuring the inclination
of the downhill and the weight of the load.

Finally, other factors than those described above may be used for the
determination of a value for vmax concerning the maximum allowed velocity
for the hauler 1. By way of example, a factor describing, for example, the

current road conditions may be considered.
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CLAIMS

1. Device for the determination of the maximum allowed velocity (Vimax) for a
vehicle (1) when going downhill (2), characterized in that the device
comprises a detector (11) for detection of the current inclination (o) of the
vehicle (1) in relation to a horizontal plane (3), and means (10) for the
determination of a value relating to the maximum allowed velocity (Vmax) of

the vehicle (1) in dependence of at least the value of said inclination (o).

2. Device according to claim 1, characterized in that said means
(10) is connected to an detector device (12) for detection of the value (Vmax)

concerning the maximum allowed velocity for the driver of the vehicle (1).

3. Device according to claims 1 or 2, where the vehicle (1) comprises a brake
system with automatically controlled brake functions (14, 15),
characterized in that said means (10) is arranged for automatic
activation of said at least one additional brake function (14, 15) in

dependence of said maximum value (Vmax).

4. Device according to claim 3, characterized in that said brake

function comprises a retarder (14) arranged in the vehicle (1).

5. Device accordingto claim 3 or4, characterized in that said brake

function comprises a motor-brake (15) arranged in the vehicle (1).

6. Device according to any of the preceding claims,characterized in
that said means (10) is arranged to determine said maximum value (Vmax)
concerning the velocity (v) of the vehicle (1), with regards to the current brake
ability of the automatically controlled brake functions (14, 15).
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7. Device according to any of the preceding claims, where the vehicle (1) is
arranged to carry a load (9) during running characterized in that it
comprises a detector for detection of a measure corresponding to the weight
of the load (9), which measure is used at the determination of the value (Vimax)
concerning the maximum velocity of the vehicle.

8. Procedure for the determination of the maximum allowed velocity (Vmax) for
a vehicle (1) when going downhill (2), characterized in that it
comprises:

detection of the current inclination (o) of the vehicle (1) in relation
to a horizontal plane (3), and

the determination of a value (Vmax) relating to the maximum
allowed velocity of the vehicle (1) in dependence of at least the value of said

inclination (o).

9. Procedure according to clam 8 characterized in that it

comprises detection of said maximum value (Vmax) for the driver of the vehicle

(1).

10. Procedure according to claims 8 or 9, where the vehicle (1) comprises a
brake system with automatically controlled brake functions (14, 15),
characterized in that the procedure comprises an automatic
activation of said at least one additional brake function (14, 15) in

dependence of said maximum value (Va).

11. Procedure according to claim 10, characterized in that it
comprises:

the determination of current brake ability of said automatically
controlled brake functions (14, 15) of the vehicle (1), and
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the determination of the value (vmax) concerning the maximum
velocity of the vehicle (1) with regards to current brake ability of said brake
functions (14, 15).

5
12. Procedure according to any of the claims 8-11, characterized in
that it comprises:
a detector for detection of a measure that relates to the current
load (9) of the vehicle (1), and
10 the determination of the value (vmax) concerning the maximum

velocity of the vehicle (1) in dependence of the measure that corresponds to
the load (9) of the vehicle (1).
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AMENDED CLAIMS
[received by the International Bureau on 7 September 2001 (07.09.01);
original claims 1-12 replaced by new claims 1-10 (3 pages)]

1. Device for determination of the maximum allowable velocity (Vmax) for a
vehicle (1) when going downhill (2), where the vehicle (1) comprises a wheel
brake system and at least one additional brake function (14, 15),
characterized in that the device comprises a detector (11) for
detection of the current inclination (o) of the vehicle (1) in relation to a
horizontal plane (3), and means (10) for determination of a value relating to
the maximum allowable long-term velocity (Vmax) Of the vehicle (1) in
dependence of at least the value of said inclination (o) and with the current
braking ability of said at least one additional brake function (14, 15) taken into
account.

2. Device according to claim 1, characterized in that said means
(10) is connected to an indicator device (12) for indication of the value (Vmax)

concerning the maximum allowable velocity for the driver of the vehicle (1).

3. Device according to claims 1 or 2, characterized in that said
means (10) is arranged for automatic activation of said at least one additional

brake function (14, 15) in dependence of said maximum value (Vimax).

4. Device according to any of the preceding claims,characterized in
that said at least one additional brake system comprises a retarder arranged

in the vehicle (1).
5. Device according to any of the preceding claims,characterized in
that said at least one additional brake system comprises a motor-brake

arranged in the vehicle (1).

6. Device according to any of the preceding claims, where the vehicle (1) is
arranged to carry a load (9) during running characterized in that it

AMENDED SHEET (ARTICLE 19)
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comprises a detector for detection of a measure corresponding to the weight
of the load (9), which measure is used at determination of the value (Viax)
concerning the maximum velocity of the vehicle.

7. Procedure for determination of the maximum allowable velocity (Vimax) for a
vehicle (1) when going downhill (2), where the vehicle (1) comprises a wheel
brake system and at least one additional brake function (14, 15),
characterized in that it comprises:

detection of the current inclination (o) of the vehicle (1) in relation
to a horizontal plane (3),

determination of the current braking ability of said at least one
additional brake function (14, 15), and

determination of a value (Vmax) relating to the maximum
allowable long-term velocity of the vehicle (1) in dependence of at least the
value of said inclination (o) and with the current braking ability of said at least

one additional brake function (14, 15) taken into account.

8. Procedure according to claim 7, characterized in that it
comprises indication of said maximum value (vmax) for the driver of the
vehicle (1).

9. Procedure according to claims 7 or 8, characterized in that the
procedure comprises an automatic activation of said at least one additional
brake function (14, 15) in dependence of said maximum value (Vmax).

10. Procedure according to any of the claims 7-9, characterized in
that it comprises:

a detector for detection of a measure that relates to the current
load (9) of the vehicle (1), and

AMENDED SHEET (ARTICLE 19)
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determination of the value (vmax) concerning the maximum
velocity of the vehicle (1) in dependence of the measure that corresponds to
the load (9) of the vehicle (1).

AMENDED SHEET (ARTICLE 19)
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