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(57) Abstract: A method and a vehicle transmission for selecting a starting gear in a vehicle (1, 21), said method comprising the
steps of: - measuring a starting gear selection parameter; - selecting a starting gear for the next coming vehicle take-otf in depen-
dence of said measured starting gear selection parameter; and where said starting gear selection parameter being the number of ve-
hicle take offs per time unit. Additionally said parameter can be acceleration in movement of an accelerator pedal being depressed
by a driver, accelerator pedal position and clutch wear. Benefits are increased clutch endurance for a vehicle that during at least a
period has to perform frequent take-offs and at the same time enhancing take-off comfort for a vehicle that during at least a period
goes long-distance.
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Method and device for selecting a starting

gear in a vehicle

TECHNICAL FIELD OF THE INVENTION:

The present invention relates to method and device for
selecting a starting gear in a vehicle.

The present invention also relates to a computer
program, a domputer program product and a storage
medium, such as a computer memory, all to be used with

a computer for executing said method.

BACKGROUND OF THE INVENTION:

The selection of a starting gear in a heavy vehicle can
be selected in dependence of vehicle weight and road
inclination. The criteria is that the ability for the
vehicle to take off shall be good and that heat energy
released when, for example lamellas in a friction
clutch arranged between a propulsion unit and a gearbox
is slipping during the take off, has to be limited. A
great amount of released heat energy in the clutch
during a take off results in a high clutch temperature

and increased clutch wear.

W00242108 and US6412361 disclose examples of

arrangements for starting gear selection.

When different take-offs sometimes occur relatively
close to each other in time, for example when driving
in a queue, then a too high starting gear tends to be
selected. There is a risk that the clutch will be
overheated. On the other hand an even higher starting
gear could have been selected when few vehicle take-
offs occur, for example in long-distance trafficking,

where there is relatively long between the take-offs.
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The state of the art solution is usually a compromise
between the long-distance traffic condition and the

queue driving condition.

Summary of the invention

A technical problem addressed by the present invention
is therefore to provide a starting gear selection with
increased adaptability. Moreover, the present invention
seeks to provide such a starting gear selection that is
better suited, for example, to the requirements of

heavy commercial vehicles.

An object of the present invention is to provide a
starting gear selection with improved adaptability
which is capable of enhancing clutch endurance for a
vehicle that during at least a period has to perform
frequent take-offs and at the same time enhancing the
ability for take off for a vehicle that during at least

a period goes long-distance.

This object is addressed by a method for selecting a
starting gear in a vehicle as defined in appended claim
1. According to a first aspect of the invention, said
method comprises the steps of:
- measuring at least one starting gear
selection parameter;
- selecting a starting gear for the next coming
vehicle take-off in dependence of said

measured starting gear selection parameter;
The method is characterized in that said starting gear

selection parameter 1s the number of vehicle take offs

per time unit.

In one embodiment of the method according to the
invention said starting gear selection parameter can be

two parameters, where the first is said number of
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starts per time unit and the second parameter i1s one
of:

- acceleration in movement of an accelerator
pedal being depressed by a driver of the

5 vehicle (1, 21) during at least one preceding
vehicle take-off,

- accelerator pedal position of said
accelerator pedal during at least one
preceding vehicle take-off and/or,

10 ~ measured wear of a clutch (2, 22) arranged
for torgue transmission between a propulsion
unit (6, 26) and a gearbox (3, 23) in said
vehicle {1, 21).

15 In one embodiment of the method according to the
invention said starting gear selection parameter can
be three parameters, where the first parameter 1is
said number of starts per time unit and the second
and third parameter is two of said:

20 - acceleration in movement of an accelerator
pedal being depressed by a driver of the
vehicle (1, 21) during at least one preceding
vehicle take-off,

- accelerator pedal position of said

25 accelerator pedal during at least one
preceding vehicle take-off and/or,

- measured wear of a clutch (2, 22) arranged
for torque transmission between a propulsion
unit (6, 26) and a gearbox (3, 23) in said

30 vehicle (1, 21).

In one embodiment of the method according to the
invention said starting gear selection parameter can be
all said four parameters.

35
In a further embodiment of the method according to the
invention the driver manually selects and engages said

starting gear for the next coming vehicle take-off
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after being advised by a starting gear selection
advisor, which advises in dependence of said one or two

starting gear selection parameters.

In another embodiment of the method according to the
invention said starting gear for the next coming
vehicle take-off is automatically selected and engaged
in dependence of said one or two starting gear

selection parameters.

Said object is also addressed by a vehicle transmission
as defined in appended claim 8. According to a first
aspect of the invention, there is provided a wvehicle
transmission comprising a clutch, a gearbox and a
control unit with sensors arranged for measuring at
least one starting gear selection parameter, and where
a propulsion unit is drivingly connected to driven
wheels of a vehicle via said clutch and said gearbox,
characterized in that said control unit is arranged to
performed the steps of said method claims.

Further advantageous embodiments of the invention
emerge from the dependent patent claims following
patent claim 1.

BRIEF DESCRIPTION OF THE DRAWING

The present invention will be described in greater
detail below with reference to the accompanying
drawings which, for the purpose of exemplification,
shows further preferred embodiments of the invention

and also the technical background, and in which:

Figure 1 shows an example of a vehicle power-train
which is suitable for the use of the different
embodiments of the invention, which will be further

explained below.
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Figure 2 shows another example of a vehicle power-train
which is suitable for the use of other different
embodiments of the invention, which will be further

explained below.

Figure 3 shows the invention applied on a computer

arrangement.

DESCRIPTION OF THE INVENTION

In one embodiment of the invention a vehicle 1 is
equipped with a propulsion unit 6, for example a diesel
engine, which is drivingly coupled to a clutch 2, which
can for example be a single-~disk dry plate clutch. The
clutch is further coupled to driven wheels 7 via a
gearbox 3 and a propeller shaft 12. If said gearbox is
partly or fully automated a control unit 4 can be
arranged to control functions of said gearbox 3 and
said clutch 4 in a known manner. In such embodiment the
lines 9 indicates communication lines between the
control unit and the gearbox and between the control
unit and the clutch.

One or several different sensors 5 are arranged for
measuring one or several different starting gear
selection parameters. The control unit 4 is fed with
information about a starting gear selection parameter.
The sensor 5 can be a sensor for measuring only the
number of vehicle take-offs per time unit. In an
alternative embodiment of the invention the sensor 5
can be several sensors where one sensor is arranged to
measure the number of vehicle take-offs per time unit
and the other one or more sensors can be arranged to
measure at least one of the following starting gear
selection parameters:

- acceleration in movement of an accelerator
pedal (not shown) being depressed by a driver
of the vehicle 1 during at least one
preceding vehicle take~off and/or;
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- accelerator pedal position of said
accelerator pedal during at least one
preceding vehicle take-off and/or;

- wear of said clutch 2 arranged for torque
transmission between a propulsion unit 6 and

a gearbox 3 in said vehicle 1.

Said control unit is according to one embodiment of the
invention programmed to:
- measure one or several of the above mentioned
starting gear selection parameters and then;
- select a starting gear for the next coming
vehicle take-off in dependence of said

measured starting gear selection parameter.

For example said control unit can according to the
invention be programmed to measure the number of
vehicle take offs per time unit during a predetermined
time interval. If said vehicle take-offs occur more
than, for example, five times per minute then the
selection of starting gear for the next take off will
be amended by the control unit. The next starting gear
will be selected for example one gear step lower
compared to a normal selection of starting gear, i. e.
a starting gear that is only determined in dependence
of vehicle mass and road inclination. The benefit is
that the endurance of the clutch will not be decreased
due to frequent take-offs being close to each other in
time. In one embodiment of the invention the control
unit can be programmed to consider more than one
predetermined value of the amount of vehicle take-offs
per time unit. For example if the control unit 4 would
register more than 10 take-offs per minute then the
control unit can be programmed to lower a coming
starting gear two gear steps compared to a normal
selection of starting gear. Such a further
differentiation would further increase the endurance of
the clutch.

PCT/SE2008/000482
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In a corresponding way according to one embodiment of
the invention when the control unit 4 registers for
example that there has been less than one vehicle take-
off during a half an hour then said control unit can be
pfogrammed to increase a coming starting gear one gear
step compared to normal selection of starting gear.
Thus, take-off comfort will increase without

jeopardizing clutch endurance.

In another embodiment of the invention said control
unit can be programmed to consider at least one further
starting gear selection parameter besides for example
the mentioned number of vehicle take-offs per time
unit. The further starting gear selection parameter can
be one of or several of mentioned acceleration in
movement of an accelerator pedal or accelerator pedal
position of said accelerator pedal or wear of said
clutch 2. When an increased number of gear selection
parameters are considered a more adapted starting gear
selection will be achieved and the clutch endurance

will be secured even more.

In one embodiment of the invention, if said control
unit registers, through a sensor 5 adapted for
measuring acceleration in movement of an accelerator
pedal, that said acceleration has been above a
predetermined value during the last, for example, ten
take~offs then said control unit can be programmed to
lower a coming starting gear one gear step compared to
normal selection of starting gear. Relating to the
above mentioned example if, at the same time, less than
one vehicle take off during a half an hour has been
registered then the control unit can be programmed to
select starting gear according to normal starting gJgear
selection since the two mentioned registered starting

gear selection parameters evens each other out.
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In the corresponding way different combinations of two
or several of the above mentioned starting gear

selection parameters can be matched against each other.

According to another embodiment of the invention if the
control unit registers a more gentle handling of the
accelerator pedal, i. e. an acceleration less than a
predetermined value is registered then, of course, the
control unit can be programmed to lower a coming
starting gear one gear step compared to normal

selection of starting gear.

According to another embodiment of the invention if the
control unit registers that the clutch has been worn
more than a predetermined amount of millimeters during
the last, for example, 100 take-offs then the control
unit can be programmed to permanently lower all coming
selected starting gears one gear step compared to
normal selection of starting gear until the clutch has
been restored during for example the next service stop.
This is beneficial if for example the mass of the
vehicle has been wrongly estimated during earlier take-
offs so that a to high starting gear has been selected
frequently.

According to a further embodiment of the invention if
the control unit registers that the accelerator pedal
during some preceding take-offs has been depressed only
slightly during several seconds making the vehicle move
slowly (like during marshalling), the control unit can
be programmed to lower selected starting gear one gear
step compared to normal selection of starting gear. If
the driver during the next coming take-offs clearly
depresses said accelerator pedal more than, for exanple
30 %, then the control unit can be programmed to select
starting gear according to normal starting gear
selection, which means that the starting gear will be

increased one gear step.

PCT/SE2008/000482
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In another embodiment disclosed in figure 2 said
gearbox can be manually controlled by the driver
through for example a gearshift lever (not shown)
according to known art. Thus, in such an embodiment of
the invention the communication lines 9 are missing.
This exemplified embodiment comprises a wvehicle 21
equipped with a propulsion unit 26, for example a
diesel engine, which is drivingly coupled to a clutch
22, which can for example be a single-disk dry plate
clutch. The clutch is further coupled to driven wheels
27 via a gearbox 23 and a propeller shaft 212. A
control unit 24 can be arranged to receive information
from several different sensors 25 arranged for
measuring one or several different starting gear
selection parameters. Said starting gear selection
parameters being as described above. This embodiment of
the invention mainly differs from the embodiments
described through figure 1 in that said control unit 24
sends information about which starting gear to select
to a starting gear selection advisor 211, which is
arranged to advise the driver which starting gear to
select. The control unit 24 determines a starting gear
for the coming take-off in a similar way as the control
unit 4, but sends the information to a starting gear
selection advisor 211 instead of to a gearbox and
clutch. Said starting gear selection advisor 211 can
for example be a display or a voice information system
in the cab of the wvehicle 21.

Thus, the main principals of the invention can be used
for both a power-~train with an automated transmission
and a manual transmission. In alternative embodiments
it would also be possible to use the above described
embodiments of the invention in for example automated
manual transmissions (AMT) or double clutch
transmissions (DCT). In further alternative embodiments

it would also be possible to use the above described
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embodiments of the invention in for example a Parallel
Hybrid Electrical Vehicle (PHEV).

Figure 3 shows an apparatus 500 according to one
embodiment of the invention, comprising a nonvolatile
memory 520, a processor 510 and a read and write memory
560. The memory 520 has a first memory part 530, in
which a computer program for controlling the apparatus
500 is stored. The computer program in the memory part
530 for controlling the apparatus 500 can be an

operating system.

The apparatus 500 can be enclosed in, for example, a
control unit, such as the control unit 4 or 24. The
data-processing unit 510 can comprise, for example, a

microcomputer.

The memory 520 also has a second memory part 540, in
which a program for selecting a starting gear in a
vehicle according to the invention is stored. In an
alternative embodiment, the program for selecting a
starting gear in a vehicle is stored in a separate
nonvolatile data storage medium 550, such as, for
example, a CD or an exchangeable semiconductor memory.
The program can be stored in an executable form or in a

compressed state.

When it is stated below that the data-processing unit
510 runs a specific function, it should be clear that
the data-processing unit 510 is running a specific part
of the program stored in the memory 540 or a specific
part of the program stored in the nonvolatile recording
medium 550.

The data-processing unit 510 is tailored for
communication with the memory 550 through a data bus
514. The data-processing unit 510 is also tailored for
communication with the memory 520 through a data bus
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512. In addition, the data-processing unit 510 1is
tailored for communication with the memory 560 through
a data bus 511. The data-processing unit 510 is also
tailored for communication with a data port 590 by the
use of a data bus 515.

The method according to the present invention can be
executed by the data-processing unit 510, by the data-
processing unit 510 running the program stored in the
memory 540 or the program stored in the nonvolatile

recording medium 550.

The‘invention should not be deemed to be limited to the
embodiments described above, but rather a number of
further variants and modifications are conceivable

within the scope of the following patent claims.

PCT/SE2008/000482
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PATENT CLAIMS

1.Method for selecting a starting gear in a vehicle
(1, 21), said method comprising the steps of:

- measuring at least one starting gear
selection parameter;

- selecting a starting gear for the next coming
vehicle take-off in dependence of said
measured starting gear selection parameter;

characterized in that sailid starting gear selection
parameter being the number of vehicle take-offs

per time unit.

2. Method as in the preceding'claim, characterized in
that said starting gear selection parameter being
two parameters, where the first is said number of
starts per time unit and the second parameter is
one of:

- acceleration in movement of an accelerator
pedal being depressed by a driver of the
vehicle (1, 21) during at least one preceding
vehicle take-off,

- accelerator pedal position of said
accelerator pedal during at least one
preceding vehicle take-off and/or,

- measured wear of a clutch (2, 22) arranged
for torque transmission between a propulsion
unit (6, 26) and a gearbox (3, 23) in said
vehicle (1, 21).

3. Method as in the preceding claim, characterized in
that said starting gear selection parameter being
three parameters, where the first parameter is
said number of starts per time unit and the second
and third parameter is two of said:

- acceleration in movement of an accelerator
pedal being depressed by a driver of the
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vehicle (1, 21) during at least one preceding
vehicle take-off,

- accelerator pedal position of said
accelerator pedal during at least one
preceding vehicle take-off and/or,

- measured wear of a clutch (2, 22) arranged
for torque transmission between a propulsion
unit (6, 26) and a gearbox (3, 23) in said
vehicle (1, 21).

4, Method as in the preceding claim, characterized in

that said starting gear selection parameter being
all said four parameters.

5. Method as in one of the preceding claims,

characterized in that the driver manually selects
and engages said starting gear for the next coming
vehicle take off after being advised by a starting
gear selection advisor (11, 211), which advises in
dependence of said one or two starting gear

selection parameters.

Methoed as in one of claims 1 to 4, characterized
in that said starting gear for the next coming
vehicle take off is automatically selected and
engaged in dependence of said one or two starting

gear selection parameters.

A vehicle transmission comprising a clutch (2,
22), a gearbox (3, 23) and a control unit (4, 24)
with sensors (5, 25) arranged for measuring at
least one starting gear selection parameter, and
where a prepulsion unit (6, 26) is drivingly
connected to driven wheels (7, 27) of a vehicle
(1, 21) via said clutch and said gearbox,
characterized in that said control unit is

arranged to performed the steps of claims 1 to 6.



WO 2010/024732 PCT/SE2008/000482
14

8. A computer program comprising program code means
for performing all the steps of any one of the

claims 1 to 6 when said program is run on a

computer.
5
9. A computer program product comprising program code
means stored on a computer readable medium for
performing all steps of anyone of the claims 1 to
6 when said program product is run on a computer.
10

10. A storage medium, such as a computer memory (520)
or a nonvolatile data storage medium (550), for
use in a computing environment, the memory
comprising a computer readable program code to

15 perform the method of the claims 1 to 6.
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