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Claim

1. Means for monitoring the wear cf a tire and the geometry of a wheel set of 

a vehicle, of the type comprising a portable box (2a-2b-2c), a probe (4) which is 

movable with respect to a bearing face (15) and able to measure the depth of 

each groove of the tread (18) of the tire, means (6-8-9) converting the position of 

the probe into a signal, means (11a) memorizing this signal, means (10) of 

processing and of calculation processing each signal and sending a data item to 

a means of visual display (12), characterized in that they comprise, also, in the 

means of processing and of calculation (10), means converting each of the 
depth measurements, effected at at least two spaced lateral points on the tread, 

into a wear percentage determined by reference to a memorized value 
corresponding to a groove depth with nil wear, means bringing about the display 

and the memorizing of each measurement result, and at least one means ot 

control (17-25-30) able to trigger the means of processing and of calculation (10) 

'■o compare the memorized measurement results and to send to the means of 

display (12) a data item indicating the wear and the geometry of wheel set of the 

tire.
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(54)Title: DEVICE FOR MONITORING THE WEAR ON A TYRE AND THE GEOMETRY OF A VEHICLE'S ROAD 
WHEELS

(54)Titre: MOYENS POUR CONTROLER L'USURE D'UN PNEUMATIQUE ET LA GEOMETRIE D'UN TRAIN DE 
ROUES D'UN VEH1CULE

(57) Abstract

This device is of the type comprising, in a portable box, a probe (4) for 
measuring the depth of each tread groove and means (6-8-9) converting the posi­
tion of the probe into a signal, means (1 la) memorising this signal and process­
ing and calculating means (10) transmitting information to a display (12). Ac­
cording to the invention it also comprises, in the processing and calculating 
means (10), means for converting each measurement into rate of wear, and mem­
orising each measurement result, and at least one control means (30) capable of 
triggering the processing and calculating means (10) to compare the memorised 
results and transmit information indicating the condition of the tyre geometry to 
the display (12).

(57) Abrege ,

Ces moyens sont du type comprenant dans un bolder portable, un palpeur 
(4) apte a mesurer la profondeur de chaque gorge et des moyens (6-8-9) convertis- 
san* la position du palpeur en un signal, des moyens (1 la) memorisant ce signal, 
des moyens (10) de traitement et de calcui envoyant une information a un affi- 
cheur (12). Selon l'invention, ils comprennent, aussi, dans les moyens de traite­
ment et de calcui (10) des moyens convertissant chaque mesure en taux d'usure 
des moyens provoquant l'affichage et la memorisation de chaque resultat de me­
sure, et au moins un moyen de commande (30) apte a declencher les moyens de 
traitement et de calcui (10) pour comparer les resultats memorises et envoyer a 
I'afficheur (12) une information indiquant l'etat de la geometric du pneumatique. I--------------------I
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"Means for monitoring the wear of a tire and the 

geometry of a wheel set of a vehicle."

In order to monitor the wear of a tire, it is 

known to use depth gauges comprising a probe able to 

engage into each groove of a tire, a bearing face able 

to come into contact with the peaks of the ribs and a 

means of reading giving the depth of engagement of the 

probe in the groove.

Such gauges are either mechanical, in which case 

the reading is effected on a graduated scale, or 

electronic, in which case they comprise means converting 

the position of the probe into an analog or digital 

electrical signal, means of processing and of calculation 

and means of display of the result of the measurement.

The device described in the patent US 4 631 831 

also comprises means memorizing the values of each 

measurement, calculating the mean value of these measure­

ments and transmitting this result to the means of 

display.

Such an apparatus thus provides the mean value, 

expressed in millimeters, of the depth of the ribs and, 

consequently, merely indicates a value relating to the 

wear of the tire permitting management of a fleet of 

vehicles.

The aim of the present invention is to provide 

means, of the type quoted above, which permit, in addi­

tion to and on the basis of a measurement of the wear of 

a tire, detection of faults in geometry of the wheel set 

carrying this tire, namely, camber? parallelism, caster, 

and to do so without the operator needing to carry out 

any calculations.

These means are of the type comprising a portable 

box, a probe which is movable with respect to a bearing 

face and able to measure the depth of each groove of the 

tread of the tire, means converting the position of the 

probe into a signal, means memorizing this signal, means 

of processing and of calculation processing each signal 

and sending a data item to a means of visual display.



2

According to the invention, they also comprise means converting each ot 
the depth measurements, effected at at least two opposed lateral points on the 

tread, into the form of a rate of wear, determined by reference to a groove depth 
corresponding to nil wear and memorized in the means of processing and of

5 calculation, means bringing about the display and the memorizing of each 

measurement result, and at least one means of control able to trigger the means 

of processing and of calculation to compare the memorized measurement 

results and to send to the means of display a data item indicating the state of the 

geometry of the tire.

10 Thus, after having taken account of the rate of wear of the tire on each

measurement region, the operator can, by simple action on a manual control 
and by virtue of the means of processing and of calculation previously used for 

converting the depth into a percentage, bring about the display of a data item on 
the state of the geometry of the wheel set. The rate of wear or wear can be

,...15 expressed as a percentage of how much tread has worn away from the original
I"’. tread size. As an example, if a new tread measuring 10mm and over 10,000 km

• ·
, ’ this wears down to 7mm the rate of wear expressed as a percentage is 30% or

• · ·
.. 3mm in 10mm wear.• ·• ·

:* * According to the embodiments, this data item is constituted by the most
♦ · ·

20 significant rate of wear or by the o corresponding to the deviation between the

.:.. measured wears. Needless to say, if the deviation between the displayed wears
:···. is nil, tine means of display indicate a nil value, that is to say zero, which• ·

indicates that the wear of the tread is uniform and that the geometry of the wheel• · ·
····. set does not have to be examined, which is not the case for any other value of■
.:..25 deviation.
j...: In one embodiment of the invention, the means of monitoring comprise,

on the face of the box incorporating the means of display and in proximity to a 
symbolic representation of at least one wheel of the vehicle, on the one hand, as 

many means of light signalling as the number of measurements having to be

30 effected on each tire, these means being arranged with respect to the 

representation of the wheel in the same way as the measurement regions on the 

tread, on the other hand, a means of control triggering, after carrying out the
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measurements on each wheel, the means of processing and 

of calculation to compare the memorized values of the 

depth measurements effected, to display on the screen the 

maximum value indicated in the form of a rate with 

respect to nil wear and to control the supply, nil or 

permanent, of the light means in relation to the rate of 

wear peculiar to the position of each means, and more­

over, another means of control triggering, at the end of 

the measurement cycle for a wheel, the means of process­

ing and of calculation to compare the memorized values of 

the depth measurements and to display the deviation 

between these values on the screen.

With this apparatus, at the end of measurement of 

a wheel and by actuating the means of control, the 

operator can be informed of the value of the maximum rate 

of wear, by reading the display means, and the location 

of this rate, by examining the means of light signalling. 

By examining the means of display he is also informed of 

the rate corresponding to the deviation between the 

measurements of wear, and thus of the state of the 

geometry of the wheel set carrying the wheel.

In one embodiment of the invention, these means 

comprise, on the face of the box incorporating the means 

of display and in proximity to a symbolic representation 

of at least one wheel of the vehicle, on the one hand, at 

least as many means of light signalling as the number of 

measurements having to be effected on each tire, these 

means being arranged with respect to the representation 

of the wheel in the same way as the measurement regions 

on the tread, on the other hand, on a circuit of the 

means of processing and of calculation dedicated to the 

means of light signalling, a trigger contact for a 

measurement cycle comprising the following sequences:

- supply of the means of light signalling 

allocated to the first measurement of the cycle,

- after validation of the first measurement, 

processing of the signal SI of the validated measurement, 

display of a rate of wear corresponding to this signal,
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memorization of this signal, comparison of this signal SI

with a value VR corresponding to nil wear and

memorization of the residual value VI, and so on for each

of the measurements on a wheel,

- at the end of measurement of a wheel, com­

parison of the extreme measurements, display of the 

result Rl of this comparison giving the rate of the 

deviation in wear of the tread,

- comparison of the result Rl with a value K, 

corresponding to the maximum tolerated deviation and 

obtainment of a memorized value R2,

- summation of the memorized results VI...Vn, R2, 

analysis of the sum obtained and transmission to the 

light means of a supply command, which is nil, permanent 

or intermittent in relation to the state of the tire and 

the position on the latter of maximum wear.

With this monitoring apparatus, after selection 

on the box of the wheel which has to be measured, the 

operator is guided in its measurement by the light means 

of the box, is automatically informed, by a display in 

the course of measurement, of the rate of wear resulting 

from the current measurement and, at the end of a cycle 

of measurement and by display, of the rate corresponding 

to the deviation between the various measurements. At the 

end of measurement, he is also informed of the state of 

wear of the tire and of the geometry of the wheel set 

carrying the wheel by synoptic means constituted by the 

light means arranged at the side of a representation of 

the wheel.

Other characteristics and advantages will emerge 

from the description which follows with reference to the 

attached diagrammatic drawing, representing, by way of 

non-limiting examples, several embodiments of the means 

according to the invention.

Figure 1 is a view in perspective showing a first 

embodiment of the monitoring apparatus,

Figure 2 is a diagrammatic view representing its 

essential components,
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Figure 3 is a partial sectional view showing the

conditions of use of the apparatus, when its probe is

introduced into one of the grooves of the tread of a

tire,

5 Figure 4 is a view in perspective showing another

embodiment of the apparatus,

Figure 5 is a diagrammatic view of the components 

of the apparatus of figure 4,

Figure 6 is a plan view from above representing 

10 another embodiment of the apparatus,

Figure 7 is a diagrammatic view of the components 

of the apparatus of figure 6.

All the apparatuses represented in the drawing 

comprise a portable box respectively 2a-2b and 2c, a

15 depth gauge designated by 3 overall and whose probe 4, 

loaded by a spring 5, La associated with a sensor 6 

converting the displacements of the probe into 

proportional or digital electrical signals. As Figure 2 

shows, the sensor is linked by a circuit 7 to an

20 amplifier 8 followed, if the signals transmitted by the 

sensor 6 are analog, by an analog-digital convertor 9. 

The circuit 7 terminates in an assembly for processing 

and calculation 10, constituted in general by a 

microprocessor, controlling the operation of the means of

25 display 12, for example a liquid crystal display. Each 

apparatus also comprises a start-stop button 13 and means 

14 of validation of the measurement effected, means 

which, in the embodiment of Figures 1 and 6, are 

constituted by a push button, while, in the embodiment

30 represented in Figure 4, they are consticuted by a 

contact arranged in the nose 15 of the apparatus. The 

means of processing 10 are associated with erasable 

memories 11a, and with non-erasable memories lib, and 

with means of zero resetting of the memories 11a.

35 In the embodiment represented in Figures 1 to 3,

the monitoring apparatus comprises two means of control 

16-17 constituted by push buttons accessible from the 

upper face of the box and able to trigger the operation
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of the means of processing and of calculation 10.
More precisely, after the apparatus has been put

into operation by actuating the start-stop button 13, the 
operator engages the probe 4 of the latter into one of

5 the lateral grooves 18 of the tread of a tire 19, taking 
care to give this probe a radial direction with respect 
to the axis of rotation of the wheel. When the probe is 
in contact with the bottom of the groove, the operator 
continues to bring the apparatus close until its nose 15

10 comes to abut on the face of the ribs bordering the 
groove. Under these conditions, the means 6 convert the 
position of the probe 4 into analog signals. These 
signals are converted by the means 9 into digital sig­
nals. The means of processing and of calculation memorize

15 this data item and, possibly, compare it with a memorized 
value corresponding to a groove depth having a nil rate 
of wear, and send a data item on the rate of wear to the 
display 12. Next in the process is at least one second 
measurement in the groove of the tread opposite to that

20 where the first measurement was effected. The signals 
corresponding to the depth measured are also memorized 
and possibly compared to the reference value in order to 
send another data item on the rate of wear to the display
12.

25 When these measurements have been effected, the
operator actuates the button 16, which has the effect of 
bringing the means of processing and of calculation 10, 
to compare the memorized values of the first two measure­
ments, of selecting the value corresponding to the

30 greatest wear of the tread, Of transforming this value 
into a percentage and of bringing about the display of 
this percentage on the display 12. When the operator 
presses on the contact 17, the means of processing and of 
calculation again compare the two memorized values anc,

35 if there is a deviation between them, convert this 
deviation into a difference in wear which is displayed on 
the display 12.



WO91/14919 - 7 PCT/FR91/00221

It emerges from the foregoing that after monitor­
ing of the rate of wear of the tread of the tire, the 
operator can, by simple reading of the display 12, know 
the difference in wear and deduce, from the state of the

5 treads, the state of the geometry of the means linking 
the wheel 'to the chassis of the vehicle. More precisely, 
if the deviation between the two values measured is nil, 
the wear of the tire is uniform, but if this deviation 
has a value lying between 0 and 99%, this indicates that

10 the tread is inclined with respect to the x'-x position 
that its peripheral face should have, and that manifestly 
there exists a misalignment of the geometry of the means 
of linking of the wheel with respect to the chassis, or 
deterioration of the chassis.

15 In the embodiment represented in Figures 4 to 5,
the monitoring apparatus comprises on one of the faces of 
its box 2, four graphical representations 20 of the four 
wheels of a vehicle, and distributed like them on the 
face of the box. Each graphical representation is as-

20 sociated with means of light signalling 22 constituted, 
for example, by electroluminescent diodes. The number of 
these means 22 is equal to the number of measurements 
which it is advisable to effect on the tread of each 
wheel, and, for example, are two in number in this

25 embodiment. Figure 4 shows that the diodes 22 are ar­
ranged with respect to the graphical representation 20 of 
the wheel in the same way that the measurements on the 
tread, of this wheel have to be effected. In this embodi­
ment, they are associated with another diode 23 arranged

30 differently with respect to them and, for example, in 
front. In practice, the diode 23 is green in color and 
those 22 are red in color.

As Figure 5 shows, the control circuit for the 
means of processing 10 comprises two buttons 24 and 25,

35 acting on the supply to the diodes 22 and 23, and a 
button 26 triggering the operation of a printer 27 under 
the control of the means of processing and of calculation
10. These buttons 24 to 26 are accessible from the face
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of the box 2b incorporating the graphical representations 
20 of the wheels.

In the measurement phase, the operation of this 
monitoring apparatus is the same as that previously

5 described, namely that, for each wheel, the operator 
effects a probing at two opposed points on the tread and 
that the value of the groove depths, converted into 
digital signal?,, is memorized in the means of processing 
and of calculation 10 until the operator actuates the

10 button 24. Under these conditions and as before, the 
means of processing and of calculation 10 compare the 
measured values, select the greatest value and send, to 
the display 12, a value indicating the rate of wear 
corresponding to this value. Simultaneously, the means of

15 processing and of calculation 10 command the supply to 
the diodes 22 and 23 as a function of the measurement, 
namely supply to the diode 23, green in color, if the 
tread exhibits normal wear, within the allowable limits, 
or supply to one of the diodes 22 if the wear observed is

20 beyond the normal value. Under these conditions, diode 
22 which is supplied, is that which is situated inside 
the box, if the tread is more worn towards the inside, 
and that outside the box, if this tread is more worn over 
its outer part.

25 Faced with these visual and light daca, the
operator deduces whether he is in the presence of a 
misalignment of the geometry of the wheel set, a mis­
alignment whose value he obtains by actuating button 25. 
In fact, under these conditions and as for button 17 of

30 the preceding embodiment, the means of processing and of 
calculation 10 compare the two values of the measurements 
and convert the deviation in them into a. percentage which 
is displayed on the display 12. This deviation can also 
be supplied on a medium, by actuating button 26 controll-

35 ing the starting of the printer 27.
In one embodiment variant, the means of light

signalling 23 are constituted by a two-color diode, red 
and green. In this configuration, at the end of
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comparison of the measured values, the state of wear of 
the tire is signalled either by the color green, if the 
wear is normal, or by the color red if the wear is 
considered abnormal, and this occurs independently of the 
light means constituted by the diodes 22 which indicate 
the side of the misalignment.

Although, in the two preceding embodiments,- the 
monitoring apparatus according to the invention permits 
indication of the state of misalignment of the geometry 
of a wheel on its wheel set, and does so without the 
operator having to carry out any calculation, it is still 
possible, through errors in manipulation or in 
positioning of the box with respect to the wheels in the 
measurement phase, to arrive at errors of interpretation 
of the indications supplied by the display by the diodes. 
In order to remedy this, the apparatus represented in 
Figures 6 to 7 incorporates, for each group of light 
means 22-23, and under the graphical representations 20 
of each wheel of the vehicle, a button 30 which acts on 
the means of processing and of calculation 10 in order 
to, on the one hand, organize and manage the 
measurements, and on the other hand, launch a measurement 
cycle for each wheel.

With this apparatus, after actuating the stop- 
start button 13 controlling its supply, the operator must 
first of all proceed to the selection on the apparatus of 
the graphical representation 20 of the wheel which he 
envisages measuring. This selection is effected by 
pushing on the button 30 arranged under the chosen 
graphical representation. This contact, arranged on a 
circuit 32 of the means of processing and of calculation 
10, which is dedicated to the light means 22 and 23 which 
are juxtaposed with the representation 20 chosen, 
triggers the measurement cycle peculiar to the wheel, a 
cycle whose first sequence consists in bringing about the 
supply to the diode 23 and to one of the diodes 22, 
namely, for example, that arranged at the outside on the 
representation. By illumination of these diodes, the
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operator is informed that the group is selected, that the 

measurement cycle will commence and that he must engage 

the probe 4 of the box in the outermost groove of the 

tread of the chosen wheel.

5 As in the preceding embodiments, the operator

engages the probe 4 in the chosen groove 18 until contact 

with its bottom and continues to advance the apparatus 

until the bearing face of the nose comes into contact 

with the tread.

10 During this operation, the unit for processing

and for calculation 10 sends to the display 12 data which 

permit it to display a rate of wear which goes on in­

creasing until contact of the nose 15 on the tread.

When the operator presses on the validation

15 button 14, the value SI corresponding to the rate dis­

played is memorized and compared with a value VR cor­

responding to nil wear. The residual value VI, resulting 

from this comparison, is memorized in its turn.

At the end of this first measurement operation,

20 the unit for processing 10 interrupts the supply to the 

diode 22 arranged at the outside of the same graphical 

representation 20 and commands the supply to the diode 22 

arranged inside the same representation in order to 

signal to the operator that he can effect the second

25 measurement on the inner side of the tread. The measure­
ment procedure is the same and leads to the memorizing of 

a signal S2 and of a residual value V2.

At the end of measurement of a wheel, the unit 

for processing and for calculation 10 compares the values

30 of the extreme measurements S1-S2, and sends to the

display 12 a data item Rl corresponding to the difference 
-9Γ- perceATAqe.

between these values, expressed as a rate of'wear^of the 

result Rl obtained. The result of this is that the 

operator instantly has knowledge of the deviation of the

35 rate of wear on the tread, and, consequently, of the 
state of misalignment of the geometry of the wheel on its

.. wheel set.
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Simultaneously, the unit for processing and for 
calculation compares the value of Rl with a value K 
corresponding to the maximum tolerated deviation and 
memorizes the value of the result R2 obtained. This value

5 K is either memorized, or calculated.
The means of processing then carry out the 

summing of the digital values of the memorized reiilts 
V1-V2-R2, analyze the final result and transmit to the 
light means 22 and 23 a command for nil, permanent or

10 intermittent supply, in relation to the state of the tire 
and the position on the latter of the fault in geometry.

More precisely, when the result of the summation 
indicates that the tire is in a good state of wear, and 
is without geometric fault, the means of processing 10

15 command the supply to the diode 23 of green color. If the 
summation makes it apparent that the maximum wear is 
exceeded on one side of the tread, the means of process­
ing 10 bring about the supply to the corresponding red 
diode 22, a diode which also indicates faults in geo-

20 metry. In the presence of an exceeded maximum wear over 
the whole width of the tread, the two red diodes 22 are 
supplied. Finally, in the presence of an excessive 
asymmetry of wear on one side, the corresponding red 
diode is supplied intermittently, in order better to draw

25 attention.
It emerges that at the end of a measurement cycle 

for one wheel, and complementing the data given by the 
display 12, the operator has available a synoptic light 
data item pointing him towards his final decision to

30 replace the tire or to proceed to the checking of the 
geometry of the wheel on its wheel set.

Needless to say, the operator proceeds in the 
same way for each of the wheels of the vehicle and by 
virtue of the maintenance of the electrical supply to the

35 light means of the various groups corresponding to the 
wheels of the vehicle, the operator has available, at the 
end of the monitoring operation of the wheels of a 
vehicle, a synoptic table retracing all the faults picked
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up and permitting him all the better to appreciate the 
faults in geometry in the wheel sets, if any exist.

In one embodiment variant, the measurement cycle 
triggered by one of the two control buttons 30 associated 
with any one of the wheels of a wheel set, comprises, 
after the measurement of the wheels of the wheel set, the 
comparison between the memorized values S1-S2 of one 
wheel and the memorized values Sl'-S2' of the other wheel 
of the same set, the selection of the value corresponding 
to the greatest wear, the comparison of this residual 
value with a memorized reference value H, corresponding 
to the maximum tolerated deviation between the wears of 
the two wheels of the same set. On the basis of a 
threshold of the value obtained by this comparison, the 
means of processing and of calculation 10 command the 
supply to the means of signalling 22 arranged, on the 
synoptic representation of the wheel set, at the same 
place where the greatest wear on the wheels monitored is 
situated.

This additional cycle makes it possible to check 
the geometry of the wheel set, especially, when the rates 
of wear of each of the wheels have insufficient devia­
tions to be considered as a fault in geometry of the 
wheel set.

It is obvious that the device, which has been 
described above in the context of its application to the 
monitoring of the wear of tires and to the monitoring of 
the geometry of the wheel sets of a motor vehicle with 
four wheels, can be configured, without departing from 
the scope of the invention, to permit the monitoring of 
a vehicle comprising more than four wheels, such as a 
lorry. In the same way, it would not depart from the 
scope of the invention to associate with each wheel, not 
only two means of light signalling 22, but three or four, 
for example to effect three or four measurements on wide 
tires.

Finally, the microprocessor 10, which is arranged
in the box, can, in a known way, be connected, for
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example by a socket 40 visible in Figure 4, to any other 
means of processing of the digital data or to means 
making it possible to formalize, on paper or on ma.gnetic 
medium, the data contained in its temporary memories 11a.
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IHEXILAlMSOEEiNING THE INVENTION ARE AS FOLLOWS:
1. Means for monitoring the wear of a tire and the geometry of a wheel set of 

a vehicle, of the type comprising a portable box (2a-2b-2c), a probe (4) which is 
movable with respect to a bearing face (15) and able to measure the depth of 

each groove of the tread (18) of the tire, means (6-8-9) converting the position of 

the probe into a signal, means (11a) memorizing this signal, means (10) of 

processing and of calculation processing each signal and sending a data item to 

a means of visual display (12), characterized in that they comprise, also, in the 

means of processing and of calculation (10), means converting each of the 
depth measurements, effected at at least two spaced lateral points on the tread, 

into a wear percentage determined by reference to a memorized value 
corresponding to a groove depth with nil wear, means bringing about the display 

and the memorizing of each measurement result, and at least one means of 

control (17-25-30) able to trigger the means of processing and of calculation (10) 

to compare the memorized measurement results and to send to the means of 

display (12) a data item indicating the wear and the geometry of wheel set of the 

tire.

. 2. Means according to Claim 1, characterized in that they comprise at least···
one of control (16) triggering, after carrying out the measurements, the means

-:.. (10) of processing ar»J of calculation to compare the memorized values of the

depth measurements effected on the tire and to send to the means of display

„ (12) a data item corresponding to the wear percentage of the tread of the tire in

its most-worn parts.···
• · · ·
• ·
···· 3. Means according to any one of Claims 1 and 2, characterized in that they

comprise, on the face of the box (2b) incorporating the means of display (12) and 

in proximity to a symbolic representation (20) of at least one wheel of the vehicle, 

as many light signal means (22) as the number of measurements having to be 

effected on each tire, said light signal means (22) being arranged with respect to 

the representation (20) of the wheel corresponding to the measurement regions 

on the tread; a means of control (24) triggering, after carrying out the
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measurements on each wheel, the means (10) of processing and of calculation 
to compare the memorized values of the depth measurements effected, to 

communicate to the display (12) a data item on the maximum value indicated in 

the form of a wear percentage with respect to nil wear and to control the supply, 

or the absence of supply, of said light signal means (22) in relation to the wear 
percentage unique to the position of each light signal means, and moreover, 

another means of control (25) triggering, at the end of the measurement cycle for 
a wheel, the means (10) of processing and of calculation to compare the 

memorized values of the depth measurements and communicate to the display 

(12) a data item on the deviation between these values.

4. Means according to Claim 1, characterized in that they comprise on the 

face of the box (2c) incorporating the means of display (12) and in oroximity to a 
symbolic representation (20) of at least one wheel of the vehicle, at least as 

many light signal means (22) as the number of measurements having to be 

effected on each tire, these means being arranged with respect to the 

representation (20) of the wheel corresponding to the measurement regions on 

the tread; and on a circuit (32) of the means (10) of processing and of 

calculation dedicated to the light signal means (22), a means of triggering of a 

measurement cycle comprising the following sequences:

- connecting supply to the light signal means (22) allocated to the first 

measurement of the cycle,

- producing from the first measurement, a signal S1 and a display of a 

wear percentage corresponding to this signal, memorization of this signal, 

comparison of this signal S1 with a value VR corresponding to nil wear and 

memorization of the residual value V1, being equal to the difference between S1 

and VR and so on for each of the measurements on a wheel, to produce signals 

S2, S3....Sn, and residual values V2, V3...Vn,

- at the end of measurement of a wheel, comparing of the extreme signals 

S1, S2, to display a result R1 expressed as a rate of wear or wear percentage of 

the difference between the two values S1 and S2,

o'
J

.Of
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- comparison of the result R1 with a value K, corresponding to a maximum 
tolerated deviation and obtainment of a memorized value R2,

- summation of the memorized results V1, Vn and R2, analysis of the sum 
obtained and transmitting to said light signal means (22) of a supply command to 

cause said light signal means (22) to not signal, signal intermittently or signal 
continuously as an indication of the state of the tire and the position on the latter 

of maximum wear.

5. Means according to any one of Claims 3 and 4, characterized in that they 

comprise at least four groups of light signal means (22) each juxtaposed with the 

representation (20) of a wheel.

• ·

• · « • ·• ·• e
• ·* ··«
• «·• · ·• o ·• · · ®

» ···I • · · ·

• 19«

6. Means according to Claim 5, characterized in that the wheel 

representations (20), each associated with a group of light signal means (22) are 

distributed on the face of the box like the wheels of a vehicle and each of these 

groups is associated with the means (30) of selection of the wheel and of 

initiating the measurement cycle.

7. Means according to any one of Claims 1, 4, 5 and 6 characterized in that 

the measurement cycle comprises, after the measurement of the wheels of the 

same wheel set, the comparison between the memorized measurements of the 

digital signals originating from a measurement cycle of two different wheels of 

the wheel set in question, the selection of the values corresponding to the 

greatest deviation, between said memorized measurements from two different 

wheels, and comparing of this deviation with a memorized reference value H, 

corresponding to the maximum tolerated deviation allowable between two 

wheels and on the basis of a threshold of the value thus obtained, the light 
signal means (22) indicating the position where the greatest wear value or 

deviation is located on the tire of the wheel set in question.

• · · ·• · a ·

• 9
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8. Means according to any one of the Claims 4 to 7, characterized in that the 

light signal rmans (22) allocated to a wheel are associated with another means 

(23) of light signalling which, offset with respect to them, but supplied, like them, 

under the control of the means (10) of processing and of calculation, constitutes 

a visual means of confirmation of the selection of the wheel and a means of 
indication of the good state of wear of the tire.

DATED this 7th day of July, 1994.

GINES CANOVAS, MARC DEBILLY and ROBERT GALVIN
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