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Description

[0001] The present invention relates to a LED indicator
for producing a light bar in a bargraph, in particular for
an instrument on board of a motor vehicle.
[0002] In the instrument panel of motor vehicles, as an
alternative to common pointer indicators, it is known to
also use the so-called bargraphs, which are backlit by a
row of LEDs to produce a light bar of variable length.
Such a length depends on the number of adjacent LEDs
that are switched on and provides a visual information of
a variable quantity, in particular of a measurement carried
out in the motor vehicle, e.g. the measurement of speed,
engine RPM, fuel consumption, etc.
[0003] LEDs are usually housed in respective cavities,
which are separated from one another by screens. In
known solutions, such screens extend orthogonally to
the bargraph, up to the lower surface of the bargraph
itself, so as to prevent any leakage of light towards the
adjacent cavities where the LEDs are off. In the practice,
due to this configuration, the backlighting of the bargraph
produces a series of segments, which are arranged be-
tween areas turned off or with dim light, due to the pres-
ence of the underlying screens. With this configuration,
the reading of the measured value on the bargraph is
well defined, due to the absence of leakages of light from
the lighted segments to the dark ones. An example of
this kind of solution is shown in US5949346A (fig. 44).
[0004] However, if obtaining a bar of continuous, non
segmented light is desired, it would be appropriate to
reduce the height and/or thickness of the screens. How-
ever, by operating in this manner with the known solu-
tions, there would be a leaking of light from the last cavity
having a switched on led towards the dark side of the
bargraph, whereby the visual indication of the measure-
ment would not be accurately perceived by the user.
[0005] It is the object of the present invention to provide
a LED indicator for producing a light bar in a bargraph
which allows the above drawback to be solved in a simple
and cost-effective manner when obtaining a continuous
light bar is desired.
[0006] According to the present invention, a LED indi-
cator for producing a light bar in a bargraph is provided
as defined in claim 1.
[0007] The invention will now be described with refer-
ence to the accompanying drawings, which show a non-
limiting embodiment thereof, in which:

- figure 1 shows a partial plan view of an instrument
on board of a motor vehicle, having a preferred em-
bodiment of the LED indicator for producing a light
bar in a bargraph according to the present invention;

- figure 2 diagrammatically shows the LED indicator
in figure 1, in a section along line II-II in figure 1;

- figures 3 to 5 are similar to figure 2 and show respec-
tive variants of the LED indicator.

[0008] In figure 1, reference numeral 1 indicates an

instrument on board of a motor vehicle, which comprises
a LED indicator 2 for providing a user with information
relating to a variable quantity, for example a measure-
ment carried out in the motor vehicle. The example shown
refers to the amount of fuel in a tank, but the LED indicator
2 may be generally used for any type of quantity.
[0009] LED indicator 2 comprises a bargraph 3, which
comprises, in turn, a graduated scale 4 and a window 5
made of a light-permeable material and adapted to be
backlit, as will be described below. Window 5 has an
elongated (either straight or curved) shape from a starting
point 6, corresponding to a minimum value of the grad-
uated scale 4, up to a final point 7, corresponding to a
maximum value of the graduated scale 4.
[0010] With reference to figure 2, the LED indicator fur-
ther comprises a lighting device 8, in turn comprising an
electronic board 9 arranged behind window 5, in a posi-
tion spaced apart from a lower flat surface 10 of bargraph
3. The electronic board 9 supports a plurality of LEDs 11,
which are arranged in a row along a direction 12, each
beneath a corresponding area of window 5. LEDs 11 are
preferably spaced apart from one another by a constant
step. The electronic board 9 has a printed circuit board
(not shown) controlled for powering LEDs 11 and light
the areas of window 5 from the starting point 6, so as to
produce a light bar 15 (figure 1) having a length which is
variable as a function of the number of LEDs 11 which
are switched on as a sequence in a lighting sense 16
starting from point 6 towards point 7. The end of the light
bar 15 is indicated by reference numeral 13 and is lit by
the LED indicated by reference numeral 11a in figure 2:
in relation to the graduated scale 4, end 13 provides vis-
ual information of the measured value. Obviously, if only
some LEDs 11 are switched on, window 5 has a dark
area 18 from end 13 to the final point 7.
[0011] Again with reference to figure 2, the electronic
board 9 also supports a row of screens 20, which are
arranged between LEDs 11 along direction 12 and are
substantially light-impermeable. Screens 20 comprise
respective base portions 22 which extend from the elec-
tronic board 9, transversely to direction 12. The base
portions 22 are preferably flat and are orthogonal to the
electronic board 9 and to direction 12. The base portions
22 are conveniently spaced apart from LEDs 11 along
direction 12 and define a series of cavities 23 therebe-
tween, each of which is delimited at the bottom by the
electronic board 9 and accommodates a corresponding
LED 11.
[0012] Screens 20 comprise respective appendixes
25, which extend from the base portions 22, respectively,
and end with an edge 26 which is spaced from window
5 so as to leave an empty space or "gap" 27 in which
light can pass. Due to the presence of gaps 27, the areas
lit by LEDs 11 are contiguous and not separated from
one another, whereby the light bar 15 is of the continuous,
non segmented type.
[0013] According to the present invention, the shape
of screens 20 is such as to prevent the light emitted by
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LEDs 11 from going towards the gaps 27 forward, but
they allow the light emitted by LEDs 11 to go through the
gaps 27 only backwards. Herein and hereafter, the terms
"forward", "backward", "previous", "next", "front", "rear",
"after", "before", etc. are indicated with reference to the
lighting sense 16.
[0014] Appendixes 25 extend in a cantilever fashion
from the respective base portions 22 and backwards (i.e.
in the sense opposite to the lighting sense 16) so as to
close at the top an immediately preceding part of cavity
23. The width or extent of each appendix 25 along direc-
tion 12 is such as to reach, with edge 26, at least the
position of an axis 28 which extends orthogonally to win-
dow 5 from the immediately preceding LED 11.
[0015] Thereby, considering the above-mentioned
LED 11a, the latter is followed by a screen 20a which
covers and blocks at least the front half of the light beam
emitted by LED 11a. The other part of the light beam
emitted by LED 11a reaches surface 10, but its rays cross
window 5 or are reflected back, due to their inclination
with respect to the surface 10 itself. In other words, the
appendix 25 of screen 20a prevents surface 10 from be-
ing reached by light rays inclined forward with respect to
axis 28, to avoid reflections in the dark area 18 and clearly
define end 13.
[0016] In figure 2, the axis 28 of LED 11a touches or
lies on the edge 26 of screen 20a. However, appendixes
25 may extend backward beyond such a position, so as
to be intersected by axis 28.
[0017] The edge 26 of each appendix 25 is defined by
a flat surface which is relatively small and extends or-
thogonally to direction 12 and to surface 10. According
to the variant in figure 3, edge 26 is defined by a sharp
edge, which extends orthogonally to direction 12 and to
axis 28.
[0018] Again with reference to figure 2, each appendix
25 is delimited at the top by a surface 30 facing surface
10 and extending from edge 26 up to an edge 31, which
joins surface 30 to a lateral surface 32 of the base portion
22. In other words, the lateral surface 32 of each base
portion 22 faces the immediately following LED 11. In
particular, edge 31 extends orthogonally to direction 12
and parallel to surface 10.
[0019] According to a preferred aspect of the present
invention, surface 30, edge 31 and the lateral surface 32
remain below the light beam emitted by the immediately
following LED 11. In this regard, LEDs 11 are regarded
as dot-like light sources, for simplicity, and each emits a
respective light beam which is symmetrical and has a
predetermined maximum width with respect to the optical
axis of LED 11 itself. In particular, the optical axis of each
LED 11 substantially coincides with axis 28 if the direction
12 and the electronic board 9 are parallel to surface 10.
For example, LEDs are available on the market providing
a light beam of conical shape having a maximum width
of 630° or 660° with respect to the optical axis. Below
such a width, the LED produces no light. By selecting the
category of LEDs to be installed in the LED indicator 2,

the maximum width of their light beam is known, thereby
it is possible to design the height of surface 32 and the
inclination of surface 30 so as to prevent such surfaces
from receiving the rays of the light beam emitted by the
immediately following LED 11.
[0020] Thereby, that part of the light beam emitted by
LEDs 11a which is not blocked by screen 20a, directly
reaches surface 10 without affecting the immediately pre-
ceding screen 22. Therefore, surfaces 30 and 32 do not
reflect light rays towards window 5 and/or towards gap
27. In other words, there are no reflected rays which can
pass over screen 20a towards the dark area 18.
[0021] The lateral surface 32 preferably extends from
the electronic board 9 orthogonally to direction 12. As
mentioned above, it is sufficient to limit the height of the
lateral surface 32 with respect to the electronic board 9
to prevent the lateral surface 32 from being hit by light
rays.
[0022] Again with reference to figure 2, on the lower
side, i.e. on the opposite side with respect to surface 30,
the appendix 25 of each screen 20 is delimited by a sur-
face 34 facing the immediately preceding LED 11, and it
is thus irradiated by such a LED 11.
[0023] Surface 34 preferably has such an inclination
and/or shape as to reflect the light emitted by the under-
lying LED 11 towards the electronic board 9 and/or to-
wards the corresponding base portion 22, and not to-
wards the base portion 22 of the immediately preceding
screen 20. In the embodiment of figure 2, surface 34 is
flat and substantially has the same inclination as surface
30. According to the variants in figures 4 and 5, in order
to more effectively retain the reflections of surface 34,
the latter has a concave shape or a planar shape, re-
spectively, orthogonal to axis 28 of the immediately pre-
ceding LED 11.
[0024] It is apparent from the foregoing description that
the configuration of screens 20 allows:

- a continuous, non segmented light bar 15 to be ob-
tained, due to gaps 27;

- light emissions and reflections towards the dark area
18 to be limited as much as possible, due to the ex-
tension, position and shape of appendixes 25.

[0025] In particular, the backward extension of appen-
dixes 25, up to reach the immediately preceding axis 28
with edge 26, allows end 13 to be clearly marked. In fact,
surface 10 reflects the direct light rays from LEDs 11 only
backwards, thus the disclosed configuration prevents re-
flections of light directed towards the dark area 18.
[0026] Moreover, the other geometrical and dimen-
sional features of screens 20 contribute to preventing the
reflected light rays from reaching the dark area 18
through gaps 27.
[0027] Moreover, the LED indicator 2 may be imple-
mented in a relatively simple manner, only changing the
shape and size of screens 20 as compared to known
solutions.
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[0028] Finally, it is apparent that the LED indicator 2
described with reference to the accompanying drawings
may be subject to modifications and variants which do
not depart from the scope of protection of the present
invention as defined in the appended claims.
[0029] In particular, the shape of appendixes 25 and/or
base portions 22 may be different from those indicated
by way of example; and/or the LED indicator 2, instead
of forming part of an instrument on board of a motor ve-
hicle, may form part of any measuring instrument or of
an electronic device, such as a satellite navigation sys-
tem, a car radio, etc., where providing a visual indication
about a quantity is needed.

Claims

1. A LED indicator (2) comprising:

- a bargraph (3), having a light-permeable elon-
gated window (5);
- a lighting device (8), facing a flat surface (10)
of said window (5), and comprising:

a) a plurality of LEDs (11), which are ar-
ranged in a row along a longitudinal direc-
tion (12) behind said elongated window (5)
and, in use, are controlled so as to be
switched on in sequence in a lighting sense
(16) from a starting point (6) towards a final
point (7), for forming, in said window (5), a
light bar (15) having a length which is vari-
able as a function of the number of LEDs
(11) switched on from said starting point (6);
b) a plurality of light-impermeable screens
(20) arranged between said LEDs (11)
along said longitudinal direction (12);

characterized in that said screens (20) comprise
respective base portions (22) and respective appen-
dixes (25); each of said appendixes (25) extending
from the corresponding base portion (22) and ending
with an edge (26), which is spaced apart from said
flat surface (10) so as to leave a gap (27) in which
light can pass; each of said appendixes (25) extend-
ing longitudinally towards said starting point (6) at
least to reach a lighting axis (28), which extends in
direction orthogonal to said flat surface (10) from the
immediately preceding LED (11).

2. A LED indicator according to claim 1, characterized
in that said edge (26) is orthogonal to said longitu-
dinal direction (12).

3. A LED indicator according to claim 2, characterized
in that said edge (26) is defined by a sharp edge.

4. A LED indicator according to any one of the preced-

ing claims, characterized in that said base portions
(22) are transversal to said longitudinal direction
(12); each of said appendixes (25) extending in can-
tilever fashion from the respective base portion (22)
and underneath the light beam emitted, in use, by
the immediately following LED (11a).

5. A LED indicator according to any one of the preced-
ing claims, characterized in that said base portions
(22) are transversal to said longitudinal direction
(12); each of said appendixes (25) extending in can-
tilever fashion from the respective base portion
(22)and having a lower portion (34), which faces the
immediately preceding LED and is shaped so as to
reflect the light rays coming from the immediately
preceding LED towards an electronic board (9) sup-
porting said LEDs and/or towards the respective
base portion (22).

Patentansprüche

1. LED-Anzeige (2), aufweisend:

- eine Balkengrafik (3) mit einem lichtdurchläs-
sigen, länglichen Fenster (5);
- eine Leuchtvorrichtung (8), die einer flachen
Oberfläche (10) des Fensters (5) zugewandt ist
und aufweist:

a) eine Vielzahl von LEDs (11), die in einer
Reihe entlang einer Längsrichtung (12) hin-
ter dem länglichen Fenster (5) angeordnet
sind und im Einsatz so gesteuert werden,
dass sie von einem Ausgangspunkt (6) in
Richtung eines Endpunkts (7) nacheinan-
der in einer Leuchtrichtung (16) eingeschal-
tet werden, um im Fenster (5) einen hellen
Balken (15) von einer Länge zu bilden, die
abhängig von der Zahl der vom Ausgangs-
punkt (6) an eingeschalteten LEDs (11) va-
riabel ist;
b) eine Vielzahl von lichtundurchlässigen
Blenden (20), die zwischen den LEDs (11)
entlang der Längsrichtung (12) angeordnet
sind;

dadurch gekennzeichnet, dass die Blenden (20)
jeweilige Basisabschnitte (22) und jeweilige Anhän-
ge (25) aufweisen; wobei jeder der Anhänge (25)
sich vom entsprechenden Basisabschnitt (22) aus
erstreckt und mit einer Kante (26) endet, die in einem
Abstand von der flachen Oberfläche (10) angeordnet
ist, sodass ein Spalt (27) bleibt, durch den Licht tre-
ten kann; wobei jeder der Anhänge (25) sich längs
in Richtung des Ausgangspunkts (6) erstreckt, min-
destens um eine Leuchtachse (28) zu erreichen, die
sich von der unmittelbar vorausgehenden LED (11)
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in eine Richtung im rechten Winkel zur flachen Ober-
fläche (10) erstreckt.

2. LED-Anzeige nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Kante (26) rechtwinklig zur
Längsrichtung (12) ist.

3. LED-Anzeige nach Anspruch 2, dadurch gekenn-
zeichnet, dass die Kante (26) durch scharfe Kante
festgelegt wird.

4. LED-Anzeige nach einem der vorangegangenen An-
sprüche, dadurch gekennzeichnet, dass die Basi-
sabschnitte (22) quer zur Längsrichtung (12) verlau-
fen; wobei jeder der Anhänge (25) vom jeweiligen
Basisabschnitt (22) aus sich mit Überstand und un-
terhalb des Lichtstrahls, der im Einsatz von der un-
mittelbar folgenden LED (11a) ausgesendet wird, er-
streckt.

5. LED-Anzeige nach einem der vorangegangenen An-
sprüche, dadurch gekennzeichnet, dass die Basi-
sabschnitte (22) quer zur Längsrichtung (12) verlau-
fen; wobei jeder der Anhänge (25) sich mit Über-
stand vom jeweiligen Basisabschnitt (22) erstreckt
und einen unteren Abschnitt (34) hat, der der unmit-
telbar vorausgehenden LED zugewandt ist und so
geformt ist, dass er die von der unmittelbar voraus-
gehenden LED kommenden Lichtstrahlen in Rich-
tung einer die LEDs tragenden, elektronischen Plat-
te (9) und/oder in Richtung des jeweiligen Basisab-
schnitts (22) reflektiert.

Revendications

1. Indicateur à DEL (2) comprenant :

- un vumètre à DEL (3), ayant une fenêtre de
forme allongée perméable à la lumière (5),
- un dispositif d’éclairage (8), faisant face à une
surface plate (10) de ladite fenêtre (5), et
comprenant :

a) une pluralité de DEL (11), qui sont dis-
posées en ligne le long d’une direction lon-
gitudinale (12) derrière ladite fenêtre de for-
me allongée (5) et qui, en utilisation, sont
commandées de façon à être commutées
en séquence dans un sens d’éclairage (16)
depuis un point de départ (6) vers un point
final (7), pour former, dans ladite fenêtre (5),
une barre lumineuse (15) ayant une lon-
gueur qui est variable en fonction du nom-
bre de DEL (11) alimentées à partir dudit
point de départ (6) ;
b) une pluralité d’écrans imperméables à la
lumière (20) disposés entre lesdites DEL

(11) le long de ladite direction longitudinale
(12) ;

caractérisé en ce que lesdits écrans (20) compren-
nent des parties de base respectives (22) et des ap-
pendices respectifs (25) ; chacun desdits appendi-
ces (25) s’étendant à partir de la partie de base cor-
respondante (22) et se finissant par un bord (26), qui
est espacé de ladite surface plate (10) de façon à
laisser un interstice (27) dans lequel la lumière peut
passer ; chacun desdits appendices (25) s’étendant
longitudinalement en direction dudit point de départ
(6) au moins jusqu’à atteindre un axe d’éclairage
(28), qui s’étendant dans une direction orthogonale
à ladite surface plate (10) à partir de la DEL immé-
diatement précédentes (11).

2. Indicateur à DEL selon la revendication 1, caracté-
risé en ce que ledit bord (26) est orthogonal à ladite
direction longitudinale (12).

3. Indicateur à DEL selon la revendication 2, caracté-
risé en ce que ledit bord (26) est défini par un bord
tranchant.

4. Indicateur à DEL selon l’une quelconque des reven-
dications précédentes, caractérisé en ce que les-
dites parties de base (22) sont transversales à ladite
direction longitudinale (12) ; chacun desdits appen-
dices (25) s’étendant en porte-à-faux à partir de la
partie de base respective (22) et en dessous du fais-
ceau lumineux émis, en utilisation, par la DEL im-
médiatement suivante (11a).

5. Indicateur à DEL selon l’une quelconque des reven-
dications précédentes, caractérisé en ce que les-
dites parties de base (22) sont transversales à ladite
direction longitudinale (12) ; chacun desdits appen-
dices (25) s’étendant en porte-à-faux à partir de la
partie de base respective (22) et ayant une partie
inférieure (34), qui fait face à la DEL immédiatement
précédente et qui est façonnée de façon à refléter
les rayons lumineux provenant de la DEL immédia-
tement précédente en direction d’une carte électro-
nique (9) supportant lesdites DEL et/ou en direction
de la partie de base respective (22).
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