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Description

[0001] The invention relates to a dynamic signaling
system of the evolution of the braking manoeuvre that
has visual proportionality with respect to the loss of speed
of the vehicle, with fixed or programmed response sen-
sitivity of the system in each braking manoeuvre, thus
resulting in a proportional representation of illumination
according to a straight line, curve, band or figure as a
response to the loss of speed of the vehicle during the
braking manoeuvre. The present invention pertains to
the light indicator systems of vehicles.

State of the art

[0002] Since Florence A. Bridgwood invented the first
braking signal (stop sign that appeared when the brake
pedal was pushed) at the beginning of the 20th century,
this indication has evolved into the current brake lights
that, incredibly after more than a century, do nothing more
than indicate the same as before "that the driver has
pushed the brake pedal of their vehicle".

[0003] Asthe speed of vehicles and the quality of roads
have increased, this information is becoming increasing-
ly insufficient, since the reaction times of the driver in
response to a braking manoeuvre have been drastically
reduced.

[0004] Subsequently, to reduce this reaction time, the
third brake light (or highmount brake light) appeared in
order to shorten the warning time of "driver pushing the
brake pedal of their vehicle", since this third brake light
can be seen (in some cases) through the rear window of
the vehicles that are ahead of us, thus shortening the
reaction times. Although it has been demonstrated that
the third brake light does not reduce accidents by more
than 5%, it is important to take into account that currently
installing a third brake light is quite cheap and although
it only reduces collisions by a small percentage, every-
thing is worthwhile if it prevents accidents.

[0005] Another development that followed more than
a century later were indicators of emergency braking.
There are attempts to address the driver’s lack of atten-
tion while driving and the unexpected events, which are
responsible for many accidents, by using high intensity
LED lights and/or blinking or increased intensity emitted
by the brake lights (indicators of emergency braking);
however, to date, the studies carried out on circulating
vehicles have not shown any significant improvement
and it has been observed that in the long term they will
cause damage to the sight of other drivers, especially at
short distances, and in any case, the emergency indica-
tion is almost always produced when it is no longer pos-
sible to avoid the accident.

[0006] The latest development, in the 21Stcentury, are
radars and sensors installed in the front part of the vehi-
cles, which protect (only the vehicles that have them)
from frontal impact (with a pedestrian, an obstacle or oth-
ervehicle), but they cannot prevent the rear-end collision
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of the vehicles that follow them (unless these vehicles
have the same system) and the reliability thereof, at
100%, is in fact highly questionable. The true efficiency
of these systems will be reached when all the vehicles
in the world can have these systems in the front area
thereof and, in addition, they are also redundant or have
some other formula that increases the reliability thereof.
This moment is too far away due to economic cost and
problems that have not been resolved, which means that
during this time there are a number of accidents involving
injury and/or death, in other words, a very high social and
economic cost.

[0007] Furthermore, all these systems also leave other
issues unresolved:

1. When the sunlight shines on the reflectors of the
brake lights of a vehicle, the reflection makes it
seems as if the light is illuminated, although in fact
it is not, thus creating misinformation for the other
drivers. This phenomenon never occurs when the
illuminated surface varies with the loss of speed,
since the areas that are illuminated are easily distin-
guished from those that reflect the ambient light.

2. Human perception with respect to the speed of
their vehicle is based on the sensitivity of the body
to the inertia forces (which are very subjective) and
mainly on the variation of the relative position of their
vehicle with respect to the environment. In the case
of fog, rain, dust, snow, etc., the perception of the
relative variation with respect to the environment de-
creasesimmensely, which very often leads to achain
reaction of accidents due to rear-ending, with many
drivers involved and resulting injuries to users and
economic costs. The present invention does not
have this problem, since it minimizes the need for
external references.

3. Collective blinking of the emergency lights of sev-
eral vehicles can lead to a high-value total frequency
that can be harmful to one’s health, creating discom-
fort and even epileptic seizures in sensitive people.

4.- The cited systems, in the case of failure, cause
the accident that they try to avoid. This does not oc-
cur in the present invention, since in the absence of
a signal, the dynamic and proportional braking indi-
cation system functions as a conventional brake light
(null sign that is the same for the entire illuminated
surface).

[0008] Patents and utility models which increase the
intensity emitted by the brake lights or vary the formthere-
of, provide emergency braking indications with flashing
of the brake lights or by activating the warning lights by
using decelerometers, mechanisms in the brake pedal,
the pressure of the hydraulic circuit of the brakes, front
radars, etc., when the path of the brake pedal, the pres-
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sure of the brake system, the deceleration or the dis-
tance/speed ratio exceed a predetermined value, are
known, such as: US6163256, CN302166,
US2017028906, UAB0311, US5610578,
DE102013002308, TwW201100280, KR20140129592,
and others.

[0009] Almost all of them are only visible and can be
understood from short distances. The visibility and effec-
tiveness thereof depend to a great extent on the fact that
the conditions of the environment are not adverse (fog,
snow, rain, dust, etc.) and some of them depend on the
characteristics of the vehicle, even at each moment.
[0010] All these patents and utility models must be
adapted to each vehicle in particular or elements must
be added so that they work.

[0011] The following documents relate to systems and
methods for signaling a braking manoeuvre in a vehicle,
so as to help drivers of vehicles behind, wherein addi-
tional brake lighting elements are activated, or properties
of brake lighting devices are modified, on a basis of in-
creasing values of deceleration or brake pedal pressure:
US2002/133282 (RYAN); DE102014106978 (BACH-
MEYER); W02012/103366 (ADAC); GB2483130 (LIS-
SIAK); WO2004/110812 (ROSE); FR2831498 (DE AN-
GELI).

[0012] The following documents show a vehicle sign-
aling system with a plurality of lighting elements, whose
sequential activation is depending on the variation of the
vehicle speed: EP1193127 (FUESCA); CA2562207 (LIU
WEI). The present invention does not have these prob-
lems and minimizes the need for external references.

Description of the invention

[0013] The present invention provides a dynamic sig-
naling system with the features of claim 1 and a vehicle
with the features of claim 11.

[0014] Further aspects of the invention are provided in
the dependent claims 2 to 10.

[0015] A braking manoeuvre is rarely instantaneous
(emergency braking manoeuvre), butratherittakes place
over a relatively long period and it can begin as gentle,
or relatively abrupt, and at any moment it may, or may
not, become an emergency braking manoeuvre, since
the manoeuvre itself consists of consecutive moments
but with an evolution of deceleration that is not neces-
sarily decreasing or constant over time. During a braking
manoeuvre of any type, dynamic representation using
the deceleration parameter is not possible without pro-
ducing an "accordion effect" of the assembly of the lights
(increasing and decreasing the amount of lights that are
illuminated and therefore, the illuminated surface, due to
the variation of deceleration during the indication of the
manoeuvre), which misinforms rather than informs and
it generates surprise and overreaction in the other driv-
ers, which may lead to the accident that they are trying
to avoid.

[0016] To resolve these situations, the present inven-
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tion considers the problem by focusing on the concept
of the braking manoeuvre, taking into account that which
is explained above, in other words, understanding it not
as an event at a given moment, but rather as a group of
events that allow for the dynamic and progressive rep-
resentation thereof with visual proportionality with re-
spect to the loss of speed and a dynamic, simple and
intuitive representation of the operations of the system,
indicating how the braking manoeuvre evolves during the
entire time that it lasts and therefore, indicating to the
drivers that follow us the intensity of braking that is being
carried out at each moment and the evolution thereof.
[0017] Thefirst effect of the presentinvention, by being
dynamic, is drawing attention to the braking manoeuvre
that the driver of the vehicle is carrying out at all times
(regardless of the type of manoeuvre at each moment).
The second is to inform the other drivers of how the ve-
hicle is braking, and in the case that an emergency situ-
ation occurs during the manoeuvre, the system will be
operating as a pre-warning of said moment (since it has
initially drawn the attention of the other drivers with the
dynamic and proportional representation thereof).
[0018] As aresult, the otherdrivers know what the driv-
er ahead of them is doing at all times, thereby shortening
the response time to any unexpected situation. The
abrupt variation in the quickness of illumination and of
the illuminated surface will indicate an emergency brak-
ing manoeuvre.

Advantages:

[0019] The dynamic and proportional braking indica-
tion system does not have any of the problems or con-
straints of the current brake lights, including emergency
lights:

- In the dynamic and proportional braking indication
system, it is not necessary to increase the light in-
tensity, since the movement draws, even involuntar-
ily, the attention of the other drivers (proof of this is
that there are no otheremergency vehicles with main
warning lights that are static).

- The present invention does not depend on one mo-
ment of braking and therefore, at that moment we
are looking at the vehicle ahead, at the rear-view
mirror, at the speedometer, etc., since viewing the
operations thereof, which are dynamic at all times,
does not create confusion.

- ltisindependent of the characteristics of the vehicle,
such as the type, engine power, brake system, ve-
hicle load state, state of wear of the vehicle brake
elements (brake pads, hoses, brake disks, wheel
type and state thereof etc.) and therefore, it can be
applied to any type of vehicle, without needing any
type of modifications or added elements.
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- Inthe presentinvention, which has theilluminate sur-
face with visual proportionality to the loss of speed
of the vehicle, as well as fixed or programmed re-
sponse sensitivity of the system in each braking ma-
noeuvre, no "accordion effect" can occur (since the
speed during the entire manoeuvre will be decreas-
ing or at least constant at all times).

- Visible and easily understandable representation at
short and long distances.

- Theamountand quickness of the progression of ac-
tivating the lighting elements or assemblies, which
make up the illuminated surface, makes any other
type of indication unnecessary for the case of emer-
gency braking.

- The loss of the sense of speed and situation does
not affect the perception of the braking manoeuvre
in the present invention. The represented braking
manoeuvre solely depends on the understanding of
the dynamic representation of braking, at each mo-
ment, given the amount and quickness of activation
and the amount and quickness of illuminated lights
or assemblies.

- Inthe case of the third brake light, it is implemented
as quickly as removing the existing light and placing
a light with the dynamic and proportional braking in-
dication system integrated therein.

- In the case of losing the signal, the dynamic and
proportional braking indication system acts as a con-
ventional brake light.

[0020] Other differentiating advantages of this system
from the industrial point of view are:

- As a component of a vehicle, it can be immediately
implemented in the production line of any vehicle
manufacturer. Itis normal thatin a vehicle production
line, any new elementisintegrated therein after three
or four years, due to the modifications to be made
to the manufacturing operations.

- As an accessory for any already manufactured ve-
hicle, it has the advantage of having a low cost and
being easy toinstall, sinceitis not necessary to make
modifications and it provides a considerable in-
crease in safety.

- The present invention does not need a data bus,
sensors or any additional wiring, which, together with
being independent of the electronics of the vehicle,
prevents it from being able to be hacked.

[0021] Insummary: Simple assembly, clear and unam-
biguous continuous signals, manufacture with the current
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means, reasonably simple understanding, high safety,
low cost, able to be installed in any type of vehicle, prac-
ticality and enormous potential to prevent accidents due
to rear-ending from occurring and the consequences
thereof among any class and type of vehicle.

Operation:

[0022] The dynamic and proportional braking indica-
tion system has a triaxial decelerometer (or similar) that
delivers the signal thereof to a microprocessor which,
due to integration, obtains the speed of the vehicle at
each moment of braking and a program that controls in
a proportional way (of any suitable type) the activation
of a consecutive series of lights (the path of activation of
which can be any type of line, band or figure) that results
in a variable illuminated surface (that can be, at times,
constantorincreasing). This gives itvisual proportionality
to the loss of speed of the vehicle and fixed or pro-
grammed operational sensitivity of the system during the
entire time that the driver is pushing the brake pedal.
[0023] This system allows (in the case of vehicles with
automatic or semiautomatic transmission) that the loss
of speed due to the retention of the motor/change is re-
flected during braking, since there is a loss of speed of
the vehicle and if the brake pedal is being pushed, it will
be reflected (even if this loss of speed is not due to the
brake circuit).

[0024] Evidently, the system can also solely be an in-
dicator ofemergency braking, if so desired, without need-
ing modifications, since it is enough to program the mi-
croprocessor with speed environments, based on the in-
itial speed detected, outside of which the lights function
in a conventional way and inside of which the lights show
an animated representation of illumination or simply
flashes.

[0025] The microprocessor integrates, at each prede-
termined moment, the deceleration signal to obtain the
instantaneous speed of the vehicle during the entire time
that we are pushing the brake pedal;, however, it locks
the entire value of the speed signal greater than the in-
stantaneous speed that was read previously, which can
occur at any moment (situation that can occur, for exam-
ple, going down a steep slope if the brake pedal is not
pushed enough or said brakes heat up enough to cause
fading). This locking means that, from a practical point
of view, the system maintains the invariable indication
reached until the new signal of instantaneous speed that
is obtained is lower than the last decreasing speed re-
ceived, at which time it will continue with the progression
of activation corresponding to the successive moments.
[0026] Asthespeeddecreases,the systemisactivated
in a visual proportional way to the loss of speed and with
fixed or programmed response sensitivity, the lights hav-
ing been implemented in the two right and left side brake
lights, in the third brake light or in the assembly, in a
convergent or divergent manner.

[0027] The programmed or variable response sensi-
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tivity of the activation of lights is a possibility that is pro-
posed based on the fact that during any type of braking,
the most critical moments are at the beginning and end
thereof, such that during these moments, it is desirable
for the response sensitivity and quickness of the system
to be greater.

Components of the system:
[0028]

- Triaxial (or simple, or similar) deceleration sensor
that delivers the signal thereof to:

- Microprocessor that delivers to the illumination sys-
tem an order for activation with visual proportionality
to the loss of speed and fixed or programmed re-
sponse sensitivity. Speed is the integral of deceler-
ation over time; therefore, the microprocessor ob-
tains it from the decelerometer at each moment and
determines fixed or programmed response sensitiv-
ity of the system, based on the initial speed during
each braking manoeuvre and the number of lights
that make up the illumination system.

- Program that controls the activation of the lights and
allows a response with visual proportionality to the
loss of speed, which provides an activation se-
quence, with fixed or programmed response sensi-
tivity, which is, in any case, based on the speed read
at the initial moment.

- The response sensitivity results in the relation be-
tween the initial speed for each braking manoeuvre
and the number of lighting elements implemented in
each case for the representation (right and left side
brake lights, third brake light or both). It can be fixed
or vary in a programmed way, according to the seg-
ment and/or value of the instantaneous speed.

- Electronics board (PCB) with an integrated or non-
integrated deceleration sensor, surge protector and
polarity reversal, voltage regulator, microprocessor,
transistors, lights, resistors and capacitors neces-
sary for the correct operations described (either right
and left side brake lights, third brake light or both),
or any suitable support for these elements (rigid in-
sulating support such as the plastic or flexible mate-
rial such as Kapton, etc.).

[0029] The microprocessorintegrates the deceleration
read at the first moment, thereby obtaining the speed at
that moment, and it divides the value thereof between
half of the number of lights that make up the activation
phases of the third brake light (or between the number
of lights that make up each brake light, if appropriate),
which provides the system with the activation sensitivity
that could be configured as fixed or programmed, based
onthe initialinstantaneous speed, given the loss of speed
when the brake pedal is acted on. As the speed varies,
which is obtained by the microprocessor of the deceler-
ometer, at the successive moments, the microprocessor
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generates activation by dynamically and proportionally
illuminating the corresponding lights until reaching the
zero value (if it is reached) which will coincide with the
stopped vehicle (all of the lights are activated, whether
they are in the third brake light, the right and left side
brake lights or both).

[0030] The representation of the braking manoeuvre
is made in a visual proportional way with respect to the
loss of speed and to the fixed or programmed response
sensitivity of the system (in both cases, progressing the
activation from the center to the edges, Fig. 1-(b) and
Fig. 2-(d) or from the edges to the center Fig. 1-(a) and
2-(c)), by means of the right and left side brake lights or
the third brake light (of each one or of the assembly of
both elements as in Fig. 3) during the entire braking ma-
noeuvre.

[0031] The signal of decelerometers (for example, that
of the emergency braking manoeuvre) of the on-board
computer or of other systems or elements of the vehicle
can be used, but the use of the signals of these elements
implies a data bus from these systems or elements (gen-
erally installed in the front of the vehicle) to the brake
lights (always installed in the rear), with the resulting in-
crease in cost and increase in problems of interference
(emitted/received). One of the main problems in the de-
sign of any vehicle is the wiring of the electrical and elec-
tronic systems that comprise it and even more so, the
data buses needed for the operations of some systems,
since they can produce or receive interference that af-
fects the operations of the systems of the vehicle itself
or of others.

[0032] Evidently, in the case of aquaplaning when
pushing the brake pedal, the system will indicate that the
loss of speed of the vehicle as the water slows it down,
independent of whether the wheels brake, are locked or
not.

[0033] When divergent activation is used (Fig. 1-(b)
and Fig. 2(d)), independent lighting elements can be
placed on the ends of the illumination line that are illumi-
nated from the first moment that the brake pedal is
pushed and they remain in this state until the pedal is no
longer pushed. The usefulness thereof lies in providing
information to the other drivers, which is the effective
system length for when the lack of ambient light does not
enable the dimensions of the right and left side brake
lights or of the third brake light or of the assembly to be
distinguished.

Description of the drawings:
[0034]

Figure 1 represents the possibility of a pair of right
and left side brake lights, with convergent activation
(a) and divergent activation (b), respectively.
Figure 2 represents a third brake light (or high-mount
brake light) with divergent activation (d) and conver-
gent activation (c).
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Figure 3 shows an assembly of right and left side
brake lights and third brake light acting in a coordi-
nated convergent way (first the right and left side
brake lights and then the third brake light) or in a
divergent way.

[0035] In any case of possible representation, the op-
erations can be carried out in both a simple way and a
coordinated way, and both in a convergent way and a
divergent way, as well as in a dynamic and proportional
way that is fixed, programmed or for emergencies.

Preferred embodiment

[0036] The progressive dynamic and proportional
braking indication system applied to a third brake light of
any type of vehicle and operating in a divergent way (ac-
tivation from the center to the edges - Fig. 1-(b) y 2-(d)),
is described below.

[0037] This description, which does not intend to limit
the scope of the presentinvention defined by the append-
ed claims, is applied to a third brake light given thatitis
the most easiest and universal way to implement the sys-
tem in any vehicle (with any number of wheels or axles,
braking or propulsion system, etc.) with the lowest cost
(since, from the point of view of installation, it only needs
the power supply of the existing installation), while pro-
viding a considerable increase in the safety of the vehicle
and the occupants thereof. The initial operation thereof
is also like that of any conventional brake light but it is
immediately differentiated by the fact that it is clearly and
easily understandable due to the transmission of infor-
mation thereof.

[0038] The systemis, in this case, completely integrat-
ed into the housing of a third brake light, the decelerom-
eter occupying a centered position with the longitudinal
axle of the vehicle (for greater simplicity of the signal and
ofthe processing thereof) and connected to the electron-
ics board (PCB) on which the entire electronic and illu-
mination system need for the operation thereof is mount-
ed.

[0039] When the user pushes the brake pedal of their
vehicle the electrical current reaches the third brake light
of the vehicle with which the power supply of the decel-
eration sensor and of the PCB is produced, in other
words, of the electronic assembly of the dynamic and
proportional braking indication system, (it can also con-
tinuously and independently power the deceleration sen-
sor and provide entry to the signal thereof to the system,
forexample, by means of a relay when we push the brake
pedal), meaning that the microprocessor receives the
signal of the decelerometer at that moment with which it
determines the speed of the vehicle at that moment.
[0040] From this initial value obtained, the microproc-
essor determines an initial instantaneous speed which
leads to, according to the programming thereof, a dy-
namic and proportional progression of activation to the
speed of the successive moments during the braking ma-
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noeuvre, with fixed or programmed sensitivity of the value
thereof. The speed at the beginning of the braking ma-
noeuvre, the number of lights of the system and the in-
stalled program determine the response of the system,
in other words, they determine the speed that the vehicle
has to lose so that the following light (or assembly of
lights) is activated and with what quickness. Therefore,
with each braking manoeuvre, the microprocessor deter-
mines a different value of the sensitivity of the system to
the variation of the speed, since the initial instantaneous
speed will be, in general, different every time that a brak-
ing manoeuvre occurs. This obtained sensitivity can be
fixed or can respond to a predetermined program accord-
ing to specific moments and parameters.

[0041] Inthe caseitisso desired, as mentioned above,
having a greater sensitivity at the beginning and end of
the braking manoeuvre or any type of similar distribution
(more sensitive only at the beginning or only at the end)
is enough to program the microprocessor with different
environments of sensitivity or of any other suitable form.
[0042] The distribution of this sensitivity can be made
for any number of environments, with different charac-
teristics for each environment. An environment can be
an operational function around the initial speed and an-
other environment around the zero value of the speed,
while in the space between both, it can be alinear function
(independent of whether the activation is of one, two or
more light sources of simultaneous activation). The pro-
grammed function can be the one that is mentioned or
any other that is considered appropriate, the initial value
thereof being determined by the relation between the in-
itial instantaneous speed and the number of lights or as-
sembly of lights for activation available.

Claims

1. Adynamic signaling system of a braking manoeuvre
ofavehicle, the vehicle being of the type comprising:

- a brake pedal, and
- right and left side brake lights and/or a third
brake light the system comprising:

- an illumination system, comprising a plu-
rality of lighting elements, intended to be im-
plemented in each one of the right and left
side brake lights and / or on the third brake
light;

- a microprocessor, for receiving a vehicle
deceleration signal; and

- a decelerometer communicated with the
microprocessor for providing the microproc-
essor with the vehicle deceleration signal,

wherein

the microprocessor is programmed for
continuously obtaining, from the vehi-
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cle deceleration signal, both speed of
the vehicle and loss of speed of the ve-
hicle with respect to an initial speed of
the vehicle corresponding to a moment
in which the braking manoeuvre starts
by the brake pedal being pushed;

the microprocessor is programmed so
as to determine a sequence of consec-
utive and additive activation of the light-
ing elements, while the brake pedal is
being pushed along the braking ma-
noeuvre, by illuminating additional suc-
cessive lighting elements as the loss of
speed of the vehicle, with respect to the
initial speed of the vehicle, increases;
and

the microprocessor is programmed for
determining sensitivity values indicat-
ing the loss of speed, with respect to
the initial speed of the vehicle, which
has to be reached for illuminating one
or more additional lighting elements, as
well as for ordering the sequential illu-
mination of the lighting elements ac-
cording to the sensitivity values.

The signaling system of a braking manoeuvre of a
vehicle, according to claim 1, characterized in that
the sensitivity values are a function of the initial
speed and the number of lighting elements of the
illumination system.

The signaling system of the braking manoeuvre of a
vehicle, according to claim 2, characterized in that
the amounts between two successive sensitivity val-
ues are all equal to the initial speed divided by the
number of lighting elements

- The signaling system of the braking maneuver of
a vehicle, according to claim 2, characterized in
that the amounts between two successive sensitivity
values are not all equal but vary according to a pro-
grammed function

The signaling system of the braking manoeuvre of a
vehicle, according to claim 1, characterized in that
the microprocessor is programmed so that the sys-
tem acts separately or jointly as an indicator of emer-
gency braking, providing a dynamic representation
in accordance with the regulations for this use.

The signaling system of the braking manoeuvre of a
vehicle, according to claim 1, characterized in that
the decelerometeris intended to be connected to the
brake pedal, so that the decelerometer is only pow-
ered and delivers the deceleration signal when the
brake pedal is pushed.
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7.

10.

1.

The signaling system of the braking manoeuvre of a
vehicle, according to claim 1, characterized in that
it is intended to jointly produce illumination of the
lighting elements in a coordinated way when the
lighting elements are implemented in the right and
left side brake lights and the third brake light of the
vehicle.

The signaling system of the braking manoeuvre of a
vehicle, according to claim 1, characterized in that
it is intended to independently produce illumination
of the lighting elements when the lighting elements
areimplemented in the right and left side brake lights
and the third brake light.

The signaling system of the braking manoeuvre of a
vehicle, according to claim 1, characterized in that
itfurther comprises other lighting elements, intended
to be mounted at side ends of the third brake light,
said other lighting elements stay illuminated during
the braking manoeuvre to define the ends of the lu-
minating surface of the illumination system, and are
illuminated independently of the loss of speed upon
pushing the brake pedal.

The signaling system of the braking manoeuvre of a
vehicle, according to claim 1, wherein the microproc-
essor is programmed so as to disregard any value
of the speed that is greater to any value previously
detected in the same braking manoeuvre.

- A vehicle comprising:

- a brake pedal, and

- right and left side brake lights and / or a third
brake light characterized by further comprising
the signaling system as defined in anyone of
claims 1-10.

Patentanspriiche

1.

Dynamisches System zur Signalisierung eines
Bremsmanoévers eines Fahrzeugs, wobei das Fahr-
zeug von dem Typ ist, der Folgendes umfasst:

- ein Bremspedal und

- rechte und linke Seitenbremsleuchten
und/oder eine dritte Bremsleuchte, wobei das
System Folgendes umfasst:

-ein Beleuchtungssystem, das eine Vielzahlvon
Beleuchtungselementen umfasst, die dazu be-
stimmt sind, in jede der rechten und linken Sei-
tenbremsleuchten und/oder in die dritte Brems-
leuchte eingebaut zu werden;

- einen Mikroprozessor, der ein Fahrzeug-Ver-
zégerungssignal empfangt; und

- einen Verzégerungsmesser, der mit dem Mi-
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kroprozessor verbunden ist, um dem Mikropro-
zessor das Fahrzeug-Verzégerungssignal be-
reitzustellen;

wobei

der Mikroprozessor so programmiert ist, dass er
aus dem Fahrzeug-Verzégerungssignal konti-
nuierlich sowohl die Geschwindigkeit des Fahr-
zeugs als auch den Geschwindigkeitsverlust
des Fahrzeugs in Bezug auf eine Anfangsge-
schwindigkeit des Fahrzeugs erhalt, wobei dies
einem Moment entspricht, in dem das Brems-
manéver durch Betatigung des Bremspedals
beginnt;

der Mikroprozessor so programmiert ist, dass er
eine Abfolge aufeinanderfolgender und additi-
ver Aktivierungen der Beleuchtungselemente
ermitteln kann, wahrend das Bremspedal wah-
rend des Bremsmanoévers betatigt wird, indem
zusatzliche sukzessive Beleuchtungselemente
beleuchtet werden, wenn der Geschwindig-
keitsverlust des Fahrzeugs in Bezug auf die An-
fangsgeschwindigkeit des Fahrzeugs zunimmt;
und

der Mikroprozessor programmiert ist, um Emp-
findlichkeitswerte zu ermitteln, die den Ge-
schwindigkeitsverlust in Bezug auf die Anfangs-
geschwindigkeit des Fahrzeugs angeben, der
erreicht werden muss, um ein oder mehrere zu-
satzliche Beleuchtungselemente zu beleuch-
ten, sowie um das aufeinanderfolgende Be-
leuchten der Beleuchtungselemente nach den
Empfindlichkeitswerten zu ordnen.

System zur Signalisierung eines Bremsmanoévers ei-
nes Fahrzeugs nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Empfindlichkeitswerte eine
Funktion der Anfangsgeschwindigkeit und der An-
zahl der Beleuchtungselemente des Beleuchtungs-
systems sind.

System zur Signalisierung des Bremsmandévers ei-
nes Fahrzeugs nach Anspruch 2, dadurch gekenn-
zeichnet, dass die Betrage zwischen zwei sukzes-
siven Empfindlichkeitswerten alle gleich der An-
fangsgeschwindigkeit geteilt durch die Anzahl der
Beleuchtungselemente sind.

System zur Signalisierung des Bremsmandévers ei-
nes Fahrzeugs nach Anspruch 2, dadurch gekenn-
zeichnet, dass die Betrage zwischen zwei sukzes-
siven Empfindlichkeitswerten nicht alle gleich sind,
sondern nach einer programmierten Funktion vari-
ieren.

System zur Signalisierung des Bremsmandévers ei-
nes Fahrzeugs nach Anspruch 1, dadurch gekenn-
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1.

zeichnet, dass der Mikroprozessor so programmiert
ist, dass das System einzeln oder gemeinsam als
Anzeige fir eine Notbremsung wirkt und eine dyna-
mische Darstellung gemaf den Vorschriften fur die-
se Anwendung bereitstellt.

System zur Signalisierung des Bremsmanovers ei-
nes Fahrzeugs nach Anspruch 1, dadurch gekenn-
zeichnet, dass der Verzégerungsmesser dazu be-
stimmt ist, mit dem Bremspedal verbunden zu wer-
den, so dass der Verzégerungsmesser lediglich mit
Strom versorgt wird und das Verzdégerungssignal zu-
fuhrt, wenn das Bremspedal betatigt wird.

System zur Signalisierung des Bremsmanovers ei-
nes Fahrzeugs nach Anspruch 1, dadurch gekenn-
zeichnet, dass es dazu bestimmt ist, ein gemeinsa-
mes, koordiniertes Beleuchten der Beleuchtungse-
lemente zu erzeugen, wenn die Beleuchtungsele-
mente in derrechten und linken Seitenbremsleuchte
und in der dritten Bremsleuchte des Fahrzeugs ein-
gebaut werden.

System zur Signalisierung des Bremsmanovers ei-
nes Fahrzeugs nach Anspruch 1, dadurch gekenn-
zeichnet, dass es dazu bestimmt ist, ein unabhan-
giges Beleuchten der Beleuchtungselemente zu er-
zeugen, wenn die Beleuchtungselemente in der
rechten und linken Seitenbremsleuchte und der drit-
ten Bremsleuchte eingebaut werden.

System zur Signalisierung des Bremsmanovers ei-
nes Fahrzeugs nach Anspruch 1, dadurch gekenn-
zeichnet, dass es ferner weitere Beleuchtungsele-
mente umfasst, die dazu bestimmt sind, an den seit-
lichen Enden der dritten Bremsleuchte angebracht
zu werden, wobei diese weiteren Beleuchtungsele-
mente wahrend des Bremsmanévers beleuchtet
bleiben, um die Enden der Leuchtflache des Be-
leuchtungssystems zu definieren, und unabhangig
von dem Geschwindigkeitsverlust bei Betatigung
des Bremspedals beleuchtet werden.

System zur Signalisierung des Bremsmanovers ei-
nes Fahrzeugs nach Anspruch 1, wobei der Mikro-
prozessor so programmiert ist, dass er jeden Ge-
schwindigkeitswert unbericksichtigt lasst, der gré-
Reristals jeder zuvorbeidemselben Bremsmandver
erkannte Wert.

Fahrzeug, Folgendes umfassend:
- ein Bremspedal und
- rechte und linke Seitenbremsleuchten

und/oder eine dritte Bremsleuchte,

dadurch gekennzeichnet, dass es ferner das Sys-
tem zur Signalisierung umfasst, wie es in einem der



15 EP 3 650 272 B1 16

Anspruche 1-10 definiert ist.

Revendications

Systéme de signalisation dynamique d’'une manoeu-
vre de freinage d'un véhicule, le véhicule étant du
type comprenant :

- une pédale de frein, et

- des feux stop latéraux droit et gauche et/ou un
troisiéme feu stop, le systéeme comprenant :

- un systéme d’éclairage, comprenant une plu-
ralité d’éléments d’éclairage, destiné a étre im-
planté dans chacun des feux de freinage laté-
raux droit et gauche et/ou sur le troisieme feu
de freinage ;

- un microprocesseur, destiné a recevoir un si-
gnal de décélération du véhicule ; et

- un décélérométre communiqué au micropro-
cesseur pour fournir au microprocesseur le si-
gnal de décélération du véhicule ;

Dans lequel

le microprocesseur est programmé pour obtenir
en continu, a partir du signal de décélération du
véhicule, a la fois la vitesse du véhicule et la
perte de vitesse du véhicule par rapport a une
vitesse initiale du véhicule correspondant a un
moment ou la manoeuvre de freinage commen-
ce par I'enfoncement de la pédale de frein;

le microprocesseur est programmé pour déter-
miner une séquence d’activation consécutive et
additive des éléments d’éclairage, pendant que
la pédale de frein est enfoncée le long de la ma-
noeuvre de freinage, en allumant des éléments
d’éclairage successifs supplémentaires au fur
eta mesure que la perte de vitesse du véhicule,
par rapport a la vitesse initiale du véhicule,
augmente ; et

le microprocesseur est programmé pour déter-
miner les valeurs de sensibilité indiquant la perte
de vitesse, par rapport a la vitesse initiale du
véhicule, qui doit étre atteinte pour éclairer un
ou plusieurs éléments d’éclairage supplémen-
taires, ainsi que pour ordonner I'éclairage sé-
quentiel des éléments d’'éclairage en fonction
des valeurs de sensibilité.

Systéme de signalisation d’'une manoeuvre de frei-
nage d'un véhicule, selon la revendication 1, carac-
térisé en ce que les valeurs de sensibilité sont fonc-
tion de la vitesse initiale et du nombre d’éléments
lumineux du systéme d’éclairage.

Systéme de signalisation d’'une manoeuvre de frei-
nage d'un véhicule, selon la revendication 2, carac-
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térisé en ce que les quantités entre deux valeurs
de sensibilité successives sont toutes égales a la
vitesse initiale divisée par le nombre d’éléments
d’éclairage.

Systéme de signalisation de la manoeuvre de frei-
nage d’un véhicule, selon la revendication 2, carac-
térisé en ce que les quantités entre deux valeurs
de sensibilité successives ne sont pas toutes égales
mais varient selon une fonction programmée.

Systéme de signalisation de la manoeuvre de frei-
nage d’un véhicule, selon la revendication 1, carac-
térisé en ce que le microprocesseur est programmé
pour que le systéme agisse séparément ou conjoin-
tement comme indicateur de freinage d’'urgence, en
fournissant une représentation dynamique confor-
me a la réglementation pour cet usage.

Systéme de signalisation de la manoeuvre de frei-
nage d’un véhicule, selon la revendication 1, carac-
térisé en ce que le décélérometre est destiné a étre
connecté a la pédale de frein, de sorte que le décé-
lérométre n’est alimenté et ne délivre le signal de
décélération que lorsque la pédale de frein est en-
foncée.

Le systéeme de signalisation de la manoeuvre de frei-
nage d’un véhicule, selon la revendication 1, carac-
térisé en ce qu’il est destiné a produire conjointe-
ment l'illumination des éléments d’éclairage d’'une
maniére coordonnée lorsque les éléments d’éclaira-
ge sont mis en oeuvre dans les feux de freinage la-
téraux droit et gauche et dans le troisieme feu de
freinage du véhicule.

Systéme de signalisation de la manoeuvre de frei-
nage d’un véhicule, selon la revendication 1, carac-
térisé en ce qu’il est destiné a produire indépen-
damment I'éclairage des éléments d’éclairage lors-
que les éléments d’éclairage sont mis en oeuvre
dans les feux stop latéraux droit et gauche et dans
le troisiéme feu stop.

Systéme de signalisation de la manoeuvre de frei-
nage d’un véhicule, selon la revendication 1, carac-
térisé en ce qu’il comprend en outre d'autres élé-
ments d’éclairage, destinés a étre montés aux ex-
trémités latérales du troisieme feu de freinage, ces
autres éléments d'éclairage restant allumés pendant
la manoeuvre de freinage pour définir les extrémités
de la surface lumineuse du systéme d’éclairage, et
étant allumés indépendamment de la perte de vites-
se lors de 'enfoncement de la pédale de frein.

Systéme de signalisation de la manoeuvre de frei-
nage d’un véhicule, selon la revendication 1, dans
lequel le microprocesseur est programmé pourigno-
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rer toute valeur de la vitesse qui est supérieure a
toute valeur précédemment détectée dans la méme
manoeuvre de freinage.

Véhicule comprenant

- une pédale de frein, et
- des feux de freinage latéraux droit et gauche
et/ou un troisiéme feu de freinage

caractérisé par le fait qu’il comprend en outre le
systéme de signalisation défini dans I'une quelcon-
que des revendications 1 a 10.
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