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(57) Abstract: This apparatus for a vehicle having a multi-gear transmission comprises (i) an analogue tachometer display device
(8) indicating by continuously displacing a pointer ( 11 ) against a graduated scale (10) the number of revolutions per unit of time
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Tachometer and gear indicating apparatus

Field of the invention

The invention regards a tachometer and gear indicating apparatus

for a vehicle having a multi-gear transmission of the manual or semi automatic

type.

Technological background

A motorized vehicle is commonly equipped with a series of

instruments that can give information about a number of parameters of the

vehicle such as the vehicle speed, the engine speed i.e. the engine crankshaft

rotational speed that is measured in revolution per minutes (rpm), the engine

lubricant temperature etc. The instruments such a speedometer, a tachometer,

a temperature gauge etc. are generally positioned on a vehicle dashboard and

display the instantaneous state of the parameters to the driver usually in a

visual mode.

Based on the information displayed on the vehicle instrument and

on other information such as the state of the traffic, the sound of the engine etc.

the vehicle driver makes continuous decisions on what input to transmitted on

vehicle control devices that generally are a steering wheel, a brake pedal, a

clutch pedal, an accelerator pedal, a vehicle gearshift etc.

By acting on the gearshift and thereby by selecting an appropriate

gear ratio between the engine crankshaft and a vehicle powered wheel, the

vehicle driver adjusts the engine speed to the vehicle speed. By upshifting that

is to say shifting to a higher transmission gear or by downshifting that is to say

shifting to a lower transmission gear, the driver ensures that the vehicle engine

operates within its optimum power and torque ranges, the vehicle driver

ensures that the engine operates under an appropriate engine speed given a

vehicle speed and load. Failing to maintain the engine in its optimum power

and torque ranges may result in premature engine wear, excessive fuel

consumption and therefore unnecessary emission of pollutants.

Optimum power and torque ranges can be experimentally

measured and curves showing the optimum power and torque ranges are

available to the vehicle driver in order to help the vehicle driver to choose the



optimum gear shift. The gear selection therefore relies heavily on the driver's

experience and to the driver's ability to sense the appropriate gear and the

appropriate timing to engage the said gear.

Another point that has to be mentioned is that heavy vehicles are

usually equipped with manual transmissions that can have a large number of

gears; this makes the gear selection process difficult for inexperienced driver

as well as for experienced drivers, should they have to face emergency

conditions.

It therefore appears that there is room for improvement in the gear

selection process.

Summary of the invention

An object of the invention is to propose a method and a display

apparatus that facilitates optimum gear determination by a vehicle driver and

that incites a vehicle driver to select the optimum gear.

The invention concerns a tachometer and gear indicating apparatus

for a vehicle having a multi-gear transmission comprising: (i) an analogue

tachometer display device indicating by continuously displacing a pointer

against a graduated scale the number of revolutions per unit of time of a

vehicle engine; (ii) a computer processing unit CPU receiving input signals

representative of the actual engine speed and of the actual vehicle speed and

determining at least one forecast engine speed corresponding to said actual

vehicle speed, based on at least one speculated transmission gear ratio; (iii) a

gear indicator display adjacent to the graduated scale on which a current gear

figure corresponding to the currently engaged gear is digitally displayed next to

the current position of the pointer, and on which a speculated gear figure

corresponding to the at least one speculated gear is digitally displayed next to

the corresponding forecast engine speed on the graduated scale.

More specifically, said gear indicator display is capable of

displaying at least said current and speculated gear figures at various locations,

and said locations of the current gear and speculated gear figures are

determined according to said actual engine speed and said forecast engine

speed.



In an enhanced embodiment, said CPU determines at least two

forecast engine speeds corresponding to two speculated transmission gear

ratios corresponding respectively to a downshift and to an upshift.

In a further enhanced embodiment, said CPU determines an

optimum transmission gear ratio, and a figure (16) corresponding to said

optimum gear ratio is digitally displayed next to the corresponding forecast

engine speed on the graduated scale. In such an embodiment, the present

invention makes provision for the determination of an optimum gear for a given

engine speed and vehicle speed and the corresponding optimum engine speed

should the optimum gear be engaged and for informing the vehicle driver of the

said optimum gear and what effect it will have on the speed engine if the driver

decide to engage the said optimum gear. An effect of the invention is the

incitation to engage the optimum gear which is achieved by displaying not only

the optimum gear but also the consequence on engine speed of engaging the

optimum gear.

To further facilitate the vehicle driver's decision, even in stressful

conditions such as an emergency brake or a collision avoidance, the gear

display may show an arrow oriented from the figure representing the currently

engaged gear to the figure representing the optimum gear.

A digit indicating the number of gear changes that is required to

reach the optimum gear from the currently engaged gear can be associated

with the arrow.

It can also be envisaged to include in the gear display a plus + or a

minus - sign that can be juxtaposed to the said digit to indicate whether to shift

to a higher transmission gear or to shift to a lower transmission gear.

In practical terms, the apparatus includes an engine speed sensor

and to a vehicle speed sensor that are connected to the CPU where the

optimum gear and corresponding optimum engine speed are calculated.

The CPU can include a microprocessor, a data memory such as a

RAM memory, a program memory such as a ROM memory and an input/output

interface.

The apparatus may be constructed such that the tachometer and

the gear display are implemented on a matrix display device.

The invention also includes a method for indicating gear information

on a tachometer and gear indicating apparatus for a vehicle having a multi-gear

transmission, said apparatus comprising:



an analogue tachometer display device indicating by continuously

displacing a pointer against a graduated scale the number of revolutions per

unit of time of a vehicle engine,

a computer processing unit CPU receiving input signals

representative of the actual engine speed and of the actual vehicle speed and

determining at least one forecast engine speed corresponding to said actual

vehicle speed, based on at least one speculated transmission gear ratio,

a gear indicator display on which a current gear figure

corresponding to the currently engaged gear and a speculated gear figure

corresponding to the at least one speculated gear are digitally displayed,

wherein the method is characterized in that it comprises the step of

assigning respectively to said current gear figure and to said speculated gear

figure at least one display location coordinate which is a function of respectively

the actual engine speed and the forecast speed.

The assigned coordinate for each gear figure is then implemented

by the apparatus so as to display corresponding figure at a specific location

with respect to the scale.

Brief description of the drawings

The invention will be subsequently described in greater detail with

reference to the attached drawings in which:

Fig. 1 shows schematically a vehicle fitted with an embodiment of

an apparatus according to the invention,

Fig. 2 shows an optimum gear display which is part of the

apparatus according to the invention.

Description of the invention

Figure 1 shows schematically a vehicle in its essential parts i.e. an

engine 2, a clutch 3, a gear box 4, a transmission 5 and at least four wheels 6.

The vehicle is equipped with a tachometer 8 that is connected via a

cable to an engine speed sensor 9 that detects, directly or indirectly, the speed

of the engine crankshaft. The engine speed sensor 9 can suitably be a

commonly available Hall-effect sensor.



As illustrated in Figure 2, the tachometer 8 has a graduated

scale 10 (in rpm) that corresponds to the engine operative range; in the

illustrated example, the scale 10 covers a range from 0 to 3000 rpm. A

pointer 11 moves along the graduated scale 10. In the illustrated example, the

pointer is mechanically/electrically driven according to the signal that is sent by

the speed engine sensor. Instead of a mechanical/electrical pointer 11, a series

of LED or an LCD pointer can be envisaged. Other display systems could be

used, for example using a multi-purpose matrix display device, such as a LCD

or plasma display as used in computer display technology, where all the

information can be displayed through the selective activation of a series of

pixels within a matrix. In such a case, the pointer can be the end of a

luminescent bar, the length of which is proportional to the engine speed.

The vehicle is also equipped according to the invention with an

optimum gear indicating apparatus 1. The apparatus includes a CPU 12 that

can suitably include a microprocessor, a data memory such as a RAM memory,

a program memory such as a ROM memory and an input/output interface.

The CPU 12 is suitably connected to a sensor that detects the

engine speed. This sensor can be the already existing speed sensor that is

connected to a vehicle tachometer 8.

The CPU 12 is also connected to a vehicle speed sensor 7 which

can for example be fitted on a wheel axle. The vehicle speed sensor 7 can be,

for example, a commonly available Hall-effect sensor. The vehicle speed

sensor 7 can be the already existing speed sensor that is found in a vehicle

and that is connected mechanically or electronically to a speedometer.

The optimum gear ratio and thereby the optimum gear, is

calculated by the CPU 12 as a function of a number of parameters, including

for example the engine speed and the vehicle speed. Examples of algorithms

to determine such optimum speed can be found in documents EP 0 007 881 or

WO2005/056343. The optimum speed determination can benefit from the use

of a so-called "electronic horizon" system, where thanks to a vehicle position

device, such as a GPS, and a digital map, the system can forecast a number of

parameters of the travel route ahead of the vehicle such as road curvature,

slope, intersections, speed limits, etc. These parameters can be fed to the CPU

to be used in an optimum speed determination algorithm. Knowing the optimum

gear ratio and the vehicle speed, the CPU 12 also calculates the optimum



engine speed that is to say the engine speed when the optimum gear is

engaged.

The CPU 12 is connected to a gear display 14 that can be for

example a LCD or LED display and which is an important feature of the

apparatus 1 according to the invention. The gear display can have its own CPU

or be controlled by the CPU 12. In fact, the gear display will be advantageously

implemented within a multi-purpose matrix display device together with the

tachometer.

One important feature of the gear display 14 is that the said gear

display 14 is adjacent to the tachometer 8; more precisely, the gear display is

adjacent to the graduated scale 10 of the tachometer 8. In the illustrated

example the tachometer 8 is linear and therefore the gear display is also linear

and is parallel to the graduated scale 10 of the tachometer 8. However in the

probably more common case of a circular tachometer, the display is

concentrically arranged around the tachometer.

According to another aspect of the invention, the gear display can

display at least two gear figures at different locations, the location of each

figure being itself variable. The location of each said gear figure will be

dependent on the corresponding engine speed.

The gear indicator could comprise several separate display

elements, each of them movable independently, for example

mechanically/electrically as a traditional speedometer indicator. The locations

of each display element would for example then be implemented as a function

of a location coordinate for each display implement. Said location coordinate

being itself a function of the corresponding engine speed.

According to the data sent by the CPU 12, the gear display 14

indicates two types of information in relation to the graduated scale 10 of the

tachometer 8.

Firstly the gear display 14 shows the currently engaged gear next

to the current engine speed by digitally displaying, next to the pointer 11, a

figure 15 (usually composed of one or two digits in the case of a 12 speed

gearbox for example) corresponding to the actual gear.

Secondly, the gear display 14 shows the optimum gear by digitally

displaying a figure 16 corresponding to the said optimum gear next to the

graduation of the scale 10 that in turn corresponds to the optimum engine

speed calculated by the CPU 12. A major effect of the invention is that it shows



the vehicle driver not only what the optimum gear is but also the benefit of

engaging the said optimum gear in term of engine speed.

Basically, the apparatus according to the invention can be

considered as using the figures 15 and 16, corresponding to the actual gear

and the optimum gear, as pointers indicating the corresponding engine speed.

In sort, the pointer and the corresponding gear figure are united, or at least very

closely associated, so as to form a single piece of visual information containing

in fact two pieces of logical information. Thanks to this aspect of the invention,

the driver needs to locate only one piece of visual information, which is of

course quicker and safer than having to locate two pieces of visual information

and having to connect them mentally.

The optimum gear indicating apparatus 1 according to the invention

is a strong incentive to engage the optimum gear insofar as the driver can see

the effect on the engine speed, and that he can anticipate the potential

benefits. On the other hand, the driver can, to the contrary, come to a

conclusion different from that determined by the CPU, based on his appraisal of

the real-life events.

When the optimum speed is engaged the gear display 14 shows a

single figure that is displayed next to the pointer 11; the driver is therefore not

distracted by any unnecessary piece of information.

In a variant of the invention, the gear display 14 shows an arrow 18

oriented from the figure 15 representing the currently engaged gear to the

figure 16 representing the optimum gear. A digit 19 indicating the number of

gear changes that is required to reach the optimum gear from the currently

engaged gear can be associated with the arrow 18. A plus + or a minus -

sign 20 can be juxtaposed to the digit 19 to indicate whether to shift to a higher

transmission gear or to shift to a lower transmission gear.

In a less sophisticated embodiment, the invention can be

implement without an optimum gear calculation unit, or at least without

displaying that optimum gear through the discussed apparatus.

In this less sophisticated embodiment, the apparatus can display at

least one other gear figure corresponding to a speculated gear, for example the

closest gear ratio (either up or down, but preferably both) to the current ratio,

this speculated gear figure being digitally displayed next to the corresponding

forecast engine speed on the graduated scale. For example, when the vehicle

is driving in fifth gear at 1800 rpm, the CPU would calculate that, at the same



vehicle speed, the engine speed would be for example1950 rpm in fourth gear

and 1650 rpm in fifth gear. In such a case, an apparatus according to the

invention could indicate a digit "5" next to the 1800 mark on the scale, a digit "4"

next to the 1950 rpm mark and the digit "6" next to the 1650 mark. The driver

would be then left with the task of analysing and determining which gear would

be optimum in his situation, and what shifting he need to perform to gear-in the

optimum gear ratio. Of course, More than two speculated gears could be

displayed simultaneously. In any case, the number of displayed gear ratios

would be at least limited to those for which the corresponding forecast speed is

within a predetermined range corresponding to a plausible working condition of

the engine.

This above embodiment could be combined with an optimum gear

calculation algorithm, where the optimum gear would then be highlighted

amongst the other gear figures, for example by being displayed in a different

size or in a different color.

An enhanced optimum gear algorithm could also be used where

several optimum gears would be calculated, for example one with respect to

fuel economy (which could be highlighted in green for example) and one with

respect to power availability (which could be highlighted in red for example).

The invention also relates to a method for indicating gear

information on an apparatus of the type described above. Such a method

comprises the step of assigning respectively to said current gear figure and to

said speculated gear figure at least one display location coordinate which is a

function of respectively the actual engine speed and the forecast speed. The

assigned coordinate for each gear figure is then implemented by the apparatus

so as to display corresponding figure at a specific location with respect to the

scale.

The invention is not limited to the illustrative embodiments

described above and shown in the drawings, but can be varied within the scope

of the following patent claims. The invention can, for example, be implemented

in vehicles having a multi-gear manual transmission or a so called semi

automatic transmission wherein a driver has to manually operate a gearshift or

wheel mounted gear change controls but does not have to press a clutch pedal.



CLAIMS

1. A tachometer and gear indicating apparatus for a vehicle having

a multi-gear transmission comprising:

an analogue tachometer display device (8) indicating by

continuously displacing a pointer ( 1 1) against a graduated scale (10) the

number of revolutions per unit of time of a vehicle engine,

a computer processing unit CPU (12) receiving input signals

representative of the actual engine speed and of the actual vehicle speed and

determining at least one forecast engine speed corresponding to said actual

vehicle speed, based on at least one speculated transmission gear ratio,

a gear indicator display (14) adjacent to the graduated scale (10)

on which

a current gear figure ( 15) corresponding to the currently engaged

gear is digitally displayed next to the current position of the pointer ( 1 1) , and

a speculated gear figure (16) corresponding to the at least one

speculated gear is digitally displayed next to the corresponding forecast engine

speed on the graduated scale.

2. An apparatus according to claim 1, wherein said gear indicator

display is capable of displaying at least said current and speculated gear

figures (15, 16) at various locations.

3. An apparatus according to claim 2, wherein said locations of the

current gear and speculated gear figures (15, 16) are determined according to

said actual engine speed and said forecast engine speed.

4 . An apparatus according to claim 1, characterized in that said

CPU (12) determines at least two forecast engine speeds corresponding to two

speculated transmission gear ratios corresponding respectively to a downshift

and to an upshift.

5. An apparatus according to any of claims 1 to 4, characterized in

that said CPU (12) determines an optimum transmission gear ratio, and in that



a figure (16) corresponding to said optimum gear ratio is digitally displayed next

to the corresponding forecast engine speed on the graduated scale.

6. The apparatus according to claim 5, characterized in that the

gear display (14) includes an arrow (18) oriented from the figure representing

the currently engaged gear to the figure representing the optimum gear.

7. The apparatus according to claims 5 or 6, characterized in that

the gear display (14) displays a plus + or a minus - sign (20) to indicate

whether to shift to a higher transmission gear or to shift to a lower transmission

gear.

8. The apparatus according to claims 6 or 7, charaterized in that the

gear display (14) includes a digit (19) indicating the number of gear changes

that is required to reach the optimum gear from the currently engaged

gear (18).

9. The apparatus according to any of claims 1 to 8, characterized in

that the tachometer and the gear display are implemented on a matrix display

device.

10. The apparatus according to one of the claims 1 to 9,

characterized in that the CPU (12) is connected to an engine speed sensor (9)

and to a vehicle speed sensor (7).

11. The apparatus according to one of the claims 1 to 10,

characterized in that the CPU (12) includes a microprocessor, a data memory

such as a RAM memory, a program memory such as a ROM memory and an

input/output interface.

12. A method for indicating gear information on a tachometer and

gear indicating apparatus for a vehicle having a multi-gear transmission, said

apparatus comprising:

an analogue tachometer display device (8) indicating by

continuously displacing a pointer ( 11) against a graduated scale (10) the

number of revolutions per unit of time of a vehicle engine,



a computer processing unit CPU (12) receiving input signals

representative of the actual engine speed and of the actual vehicle speed and

determining at least one forecast engine speed corresponding to said actual

vehicle speed, based on at least one speculated transmission gear ratio,

a gear indicator display (14) on which a current gear figure ( 15)

corresponding to the currently engaged gear and a speculated gear figure (16)

corresponding to the at least one speculated gear are digitally displayed,

wherein the method is characterized in that it comprises the step of

assigning respectively to said current gear figure and to said speculated gear

figure at least one display location coordinate which is a function of respectively

the actual engine speed and the forecast speed.

13. A method according to claim 12, characterized in that the

assigned coordinate for each gear figure is then implemented by the apparatus

so as to display corresponding figure at a specific location with respect to the

scale.
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