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(54) LAMP AND RELATED METHOD OF USE
(57)  Alamp (10) that can be used, for example, as
WSW retrofit lamp for motor vehicles (10) comprises a
lamp body (12) extending in a first direction along a lon-
gitudinal axis (X10) between a proximal base portion (14)
and a light-reflecting distal front surface (16) and extends
in a direction transverse to the longitudinal axis (X10).

An elongated array (22) of solid-state light sources (221),
for example LED sources, is set distally with respect to

the distal front surface (16) of the lamp body (12). The
aforesaid elongated array (22) extends in a second di-
rection (X22) transverse to the longitudinal axis (X10).
The distal front surface (16) is a surface of revolution
about the longitudinal axis (X10), for example a (frus-
to)conical surface. The distal front surface (16) converg-
es from an outer edge (160) towards a vertex region
(1600) adjacent to the elongated array (22) of light sourc-
es, with the longitudinal axis (X10) that intersects the
aforesaid vertex region (1600).
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Description
Technical field

[0001] The present disclosure relates to lamps.
[0002] One or more embodiments may be applied to
lamps that use solid-state light sources, forexample LED
sources.

[0003] One or more embodiments may find advanta-
geous application in the automotive sector, for example
as retrofit lamps for motor vehicles.

Technological background

[0004] In sectors of use such as, for example, the au-
tomotive sector, light sources such as LED sources may
present various advantages over traditional lamps or
lights.

[0005] For instance, LED sources are brighter, prove
faster to light up and are conveniently suited to a pulse-
width modulation (PWM) to adjust the intensity of the light
emitted.

[0006] Anotheradvantage is linked to the factthat LED
chips can be made to work in array, in parallel orin mixed
configurations, presenting a rather long service life.
[0007] There may consequently be noted a growing
tendency to develop and design LED lamps that can be
used instead of traditional lamps, for example instead of
halogen lamps, that are able to comply with the specifi-
cations.

[0008] Rather, it is reasonable to expect that in quite
short times lamps for vehicles are likely to be replaced
almost completely by LED lamps.

Prior art

[0009] The prior art regarding lamps with solid-state
light sources (for example, LED sources) is extremely
extensive. In this regard, there may be cited documents,
such as DE 20 2012 012 007 U1, US 2011/0233578 A1,
US 2012/0241778 A1, US 2013/307399 A1, US
2015/0247606 A1, US 2015/0247606 A1, US 5 160 200
A, US 8 556 473 B2, JP 2017 098056 A, EP 2 933 552
A1, oragain WO 2022/180474 A1, WO 2019/093713 A1,
WO 2017/028787 A1 or EP 2 735 786 A1.

[0010] In such a possible context of application it is
desirable to have available lamps with solid-state light
sources that are improved as regards aspects such as
efficiency and distribution of the luminous intensity, for
example as regards:

the possibility of providing in an adequate way ret-
rofitting of traditional filament lamps; and/or
compliance with the specifications of the ECE regu-
lations (see, for example, the recent normative pro-
posal ECE/TRANS/WP.29/2019/126) in terms of
brightness, efficiency, and light diffusion.
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[0011] Figure 1 is a perspective view of a lamp 10, as
described in WO 2022/180474 A1, which can be used,
for example, as W5W retrofit lamp for motor vehicles.
[0012] The above lamp comprises a lamp body 12 ex-
tending in a first direction along a longitudinal axis X10
between a proximal base portion 14 and a light-reflecting
distal front surface 16. An elongated array 22 of solid-
state light sources arranged in a distal position with re-
spect to the front surface 16 of the lamp body 12 extends
in a second direction X22 transverse to the longitudinal
axis X10, having, in this second direction X22, a length
greater than the width in a direction transverse to the
second direction X22.

[0013] As may be seen in Figure 1, the distal front sur-
face 16 tapers from its outer edge 160 towards the elon-
gated array 22 of light sources and comprises two oppo-
site surface portions 161, 162 thathave a so-called eyelid
conformation.

[0014] Each of these portions extends from the outer
edge 160 to an elongated inneredge line 1610, 1620 that:

is aligned with the second direction X22 and is longer
than the array 22 of solid-state light sources; and
is set at a distance from the elongated array 22 of
solid-state light sources 221 towards the proximal
base portion 14 of the lamp body 12.

[0015] A domed element 18 permeable to light is cou-
pled to the lamp body 12 so as to define with respect to
the surface 16 a light-generating chamber 20.

[0016] In a solution as described in WO 2022/180474
A1, the alignment of the inner edge line of the eyelid
portions with the direction of extension of the array of
light sources can play a certain role in meeting the rele-
vant specifications.

[0017] Furthermore, it has been found that arrays of
light sources comprising radiation generators mounted
on both faces of a substrate are exposed to possible un-
balancing of the emission, which can be put down to the
fact that the part of array on one side of the substrate
may present characteristics of emission at least in part
different from the characteristics of emission of the part
of array that is located on the opposite side.

[0018] Moreingeneral, itis desirable to be able to pro-
vide lamps of a, so to speak, universal type, which can
be mounted on a wide range of vehicles, irrespective of
particular features linked to specific vehicle models.

Object and summary

[0019] The object of one or more embodiments is to
contribute to making available lamps with solid-state light
sources further improved in relation to the aspects re-
ferred to above, for example as regards the possibility of
providing lamps in the framework of large-scale produc-
tion processes where, also for considerations of cost, it
may prove problematical to ensure high levels of preci-
sion in positioning of the components and/or in determi-
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nation of the characteristics of emission of the light gen-
erators.

[0020] According to one or more embodiments, the
above object is achieved thanks to a lamp having the
characteristics recalled in the ensuing claims.

[0021] One or more embodiments refer to a method of
use of such a lamp.

[0022] The claims form an integral part of the technical
teachings provided herein in relation to embodiments.
[0023] One or more embodiments preserve the advan-
tages linked to the use as a light source of a solid-state
filament, for example a LED filament, such as mainte-
nance of the overall dimensions, without variations with
respect to a traditional halogen lamp, with a containment
of the number of components: for example, a heat sink
and a printed-circuit board (PCB) do not need to be pro-
vided as stand-alone elements, in so far as they are al-
ready "integrated"” in the LED filament.

[0024] One or more embodiments afford advantages
at the level of manufacturing process, also as regards
the possibility of providing lamps in the framework of pro-
duction processes of an automated type, with the possi-
bility of achieving high levels of mass production, also
with a simplification of the assembly operations, thanks
to the possibility of operating with levels, as regards pre-
cision in positioning of the components and/or as regards
determination of the characteristics of emission of the
light generators, that are not excessively binding.

Brief description of the drawings

[0025] One or more embodiments will now be de-
scribed, purely by way of non-limiting example, with ref-
erence to the annexed drawings, wherein:

Figure 1, which represents the prior art, has been
described previously;

Figure 2 is a perspective view of a lamp according
to embodiments of the present disclosure;

Figure 3 is an exploded perspective view of a first
possible embodiment of a lamp as exemplified here-
in;

Figure 4 is an exploded perspective view of a second
possible embodiment of a lamp as exemplified here-
in;

Figure 5 is an exploded perspective view of a third
possible embodiment of a lamp as exemplified here-
in;

Figure 6 is a perspective view of a lamp as exempli-
fied herein, with some parts removed for clarity of
presentation in order to highlight some possible de-
tails of construction;

Figure 7 is a view, reproduced at an enlarged scale,
of the part of Figure 6 indicated by the arrow VII;
Figure 8 is a perspective view of a lamp as exempli-
fied herein, with some parts removed for clarity of
presentation in order to highlight some possible de-
tails of construction according to a possible variant
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of Figure 6;

Figure 9 is a view, reproduced at an enlarged scale,
of the part of Figure 8 indicated by the arrow IX;
Figure 10 exemplifies possible modalities of use of
alamp according to embodiments of the present dis-
closure; and

Figure 11 is a diagram that illustrates characteristics
of operation of a lamp according to embodiments.

[0026] It will be appreciated that, for clarity and sim-
plicity of illustration, the various figures may not be at the
same scale.

[0027] Moreover, for brevity - except where the context
indicates otherwise - parts or elements that are similar
are designated in the various figures by the same refer-
ence symbols, without a corresponding description being
repeated for each figure.

Detailed description of examples of embodiment

[0028] In the ensuing description, various specific de-
tails are illustrated in order to enable an in-depth under-
standing of various examples of embodiments according
to the disclosure. The embodiments may be obtained
without one or more of the specific details, or with other
methods, components, materials, etc. In other cases,
known structures, materials, or operations are not illus-
trated or described in detail so that the various aspects
of the embodiments will not be obscured.

[0029] Reference to "an embodiment" or "one embod-
iment" in the framework of the present description is in-
tended to indicate that a particular configuration, struc-
ture, or characteristic described in relation to the embod-
iment is comprised in at least one embodiment. Phrases
such as "in an embodiment" or "in one embodiment" that
may be present in various points of the present descrip-
tion do not necessarily refer exactly to one and the same
embodiment. Moreover, particular conformations, struc-
tures, or characteristics may be combined in any ade-
quate way in one or more embodiments.

[0030] The references used herein are provided mere-
ly for convenience and hence do not define the sphere
of protection or the scope of the embodiments.

[0031] In the figures, the reference number 10 desig-
nates as a whole a lamp that can be used, for example,
for retrofitting or, possibly, also for first fitting-out of a light
or lamp (for example: position light, number-plate light),
not visible in the figures.

[0032] This may, for example, be a W5W solid-state
retrofit lamp for motor vehicles.

[0033] Suchalamp has alreadybeendescribedingen-
eral terms with reference to Figure 1.

[0034] For brevity and in order not to burden the treat-
ment, the ensuing description will present, atleast in part,
the differences in the embodiments, hence assuming
that, unless the context indicates otherwise, the descrip-
tion of parts and elements provided with reference to Fig-
ure 1 also applies to corresponding parts and elements
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illustrated in Figure 2 and in the subsequent figures.
[0035] Consequently - except where the context indi-
cates otherwise - parts or elements that are similar are
designated in the various figures by the same reference
symbols, without a corresponding description being re-
peated for each figure.

[0036] The lamp 10 to which Figure 2 and the subse-
quent figures refer exemplifies a solid-state lamp suited
to being mounted on a vehicle (not visible in the figures).
[0037] The lamp 10 to which Figure 2 and the subse-
quent figures refer comprises a lamp body 12, for exam-
ple made of moulded plastic material, which extends
along a longitudinal axis X10 between:

a proximal base portion 14, having, for example, a
mushroom shape, which is to be plugged into a
mounting body, such as a headlamp F (represented
in a purposely schematic way just in Figure 10); and
a distal front surface 16 that reflects the light (for
example, in so far as the body 12 is made of a plastic
material of a light colour and/or in so far as the sur-
face 16 is treated and rendered reflecting).

[0038] In the lamp 10, to which Figure 2 and the sub-
sequent figures refer, the body 12 hence extends in a
first direction along the longitudinal axis X10 between the
proximal base portion 14 with the distal front surface 16
which has an outer peripheral edge 160 and extends in
a direction transverse to the longitudinal axis X10.
[0039] The lamp 10, to which Figure 2 and the subse-
quent figures refer, likewise comprises an elongated ar-
ray 22 of solid-state light sources 221 (e.g., LED light
generators) arranged in a distal position, i.e., down-
stream, with respect to the front surface 16 of the body
12 of the lamp 10. The elongated array 22 of sources
221 extends in a second direction X22 transverse to the
longitudinal axis X10.

[0040] As exemplified herein, the outer edge 160 of
the surface 16 is substantially circular, and the part of
the lamp body 12 adjacent to the edge 160 is of an as a
whole cylindrical shape.

[0041] Also in the case of the solution of Figure 2 and
of the subsequent figures, a domed element 18 perme-
able to light, made, for example, of fully frosted or semi-
frosted plastic, is coupled (for example, by snap action)
to the lamp body 12 so as to form, around the array 22,
a chamber 20 for generation of light from the reflecting
surface 16.

[0042] The array 22 of solid-state light sources (for ex-
ample, LED sources) of elongated shape is set at the
centre the light-generation chamber 20, at a distance
from the surface 16, in particular from the vertex region
of the surface 16, designated by 1600.

[0043] The array of light sources 22 extends in a direc-
tion X22 transverse to the longitudinal axis X10: the array
22 is in fact of an as a whole elongated shape, in the
sense that it has, in the direction X22, a length greater
than the width in a direction transverse to the above di-
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rection.

[0044] The array 22 may on the other hand comprise
one or more rows set side by side of solid-state genera-
tors of light radiation 221, for example LEDs coated with
phosphors so as to give rise to a so-called LED filament.
[0045] The generators oflight radiation 221 of the array
22 are arranged on a substrate 222 permeable to light
so that the light radiation generated thereby propagates
(also) through the substrate 222.

[0046] A source such as the source 22 may adopt the
solution described in the document 3 828 461 A1. This
application is incorporated via citation as entirely includ-
ed herein.

[0047] As may be appreciated from the views of Figure
7 and Figure 9, the LEDs 221 can be mounted on the
substrate 222 englobed in a light-permeable body 200
(for example made of plastic material resistant to high
temperatures).

[0048] The body200 maybe made of an approximately
lenticular shape and may co-operate with the part of the
surface 16 closest to the LEDs 221 with the function of
primary optics, possibly providing an action of beam
forming of the beam of light emitted "backwards" towards
the surface 16 at grazing angles, i.e., towards the body
12.

[0049] As may be appreciated from the views of Figure
7 and Figure 9, the substrate or support 222 is of a flat
shape and lies in a plane transverse to the longitudinal
axis X10, with the generators of light radiation 221 that
may be located on the side of the support 222 facing
away from the surface 16 (upwards in Figure 7) or else
on the side of the support 222 facing in the direction of
the surface 16 (downwards in Figure 9),i.e., (all) mounted
on just one of the faces or sides of the support 222.
[0050] In other words, as may be appreciated from the
views of Figure 7 and Figure 9, the sources 221 (e.g.,
LED sources) of the elongated array 22 are mounted on
a support 222 having a first side facing in the direction
of the distal front surface 16 of the lamp body 12 and a
second, opposite, side, facing away from the distal front
surface 16 of the lamp body.

[0051] Inthe example presented here, the sources 221
of the array 22 are (all) mounted on just one between the
first side and the second side of the support 222.
[0052] It has been found that this solution may prove
advantageous compared with a solution that envisages
aflat substrate set in the plane identified by the axes X10
and X22 with generators of light radiation mounted on
both faces or sides of the substrate: the latter solution is
in fact exposed to possible unbalancing of the emission
that may be put down to the fact that the part of array on
one side of the substrate has characteristics of emission
at least in part different from those of the part of array
that is located on the opposite side.

[0053] Inthe conventional solution of Figure 1, the sur-
face 16 comprises two opposite portions 161, 162 ar-
ranged at a distance from the source 22 and having a
shape that can be defined as "eyelid" shape. More pre-
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cisely, in Figure 1, each of the portions extends from the
outer edge 160 (from an edge line or boundary line lo-
cated at the outer edge 160) as far as an inner rectilinear
edge line 1610, 1620, which is aligned with the direction
X22 of extension of the source 22 (transverse to the lon-
gitudinal axis X10).

[0054] As shown in Figure 2 and in the subsequent
figures, the surface 16 has, instead, a tapered profile, for
example conical (or frustoconical), which can be viewed
as a surface of revolution (or rotation) about the longitu-
dinal axis X10 with the source 22 that is located so as to
extend in a diametral direction X22 with respect to said
(frusto)conical profile and lines 223 for electrical connec-
tion of the source 22 to the corresponding supply circuitry
21 that are such as to pass through the surface 16.
[0055] As illustrated here, the longitudinal axis X10
identifies the central axis of the surface 16 and intersects
the light source 22 in a median plane of the source 22
itself. In other words, the longitudinal axis X10 traverses
(at the centre) the vertex region 1600 of the surface 16
(as well as the end or apical region 180 of the covering
element 18).

[0056] Insummary, as illustrated in Figure 2 and in the
subsequentfigures, the distal front surface 16 is a surface
of revolution about the longitudinal axis X10, this surface
being convergent from the outer edge 160 towards the
vertex region 1600 that is adjacent to the elongated array
22 of solid-state light sources (LEDs 221) arranged dis-
tally with respect to the front surface 16, with the longi-
tudinal axis X10 that traverses the aforesaid vertexregion
1600.

[0057] As illustrated herein, the longitudinal axis X10
intersects a portion of the elongated array 22 of light
sources 221.

[0058] For instance, the longitudinal axis X10 may in-
tersect the elongated array 22 of light sources 221 in a
median plane of the array 22.

[0059] The surface 16 comprises, and is preferably
constituted by, a conical (e.g., frustoconical) surface cen-
tred on the central axis X10.

[0060] As said in what follows, the surface 16 may on
the other hand be a surface of revolution about the lon-
gitudinal axis X10 of a type at least marginally different
from a conical surface.

[0061] Characteristics such as the ones recalled pre-
viously facilitate obtaining, in a lamp 10 as illustrated in
Figure 2 and in the subsequent figures, efficiency and
distribution of luminous intensity that can approach more
closely the efficiency and distribution of luminous inten-
sity thanks to the presence of a primary optics around
the array 22 of light sources 221 (LED sources), without
increasing the size of the lamp (which can remain within
the ECE specifications) and/or the number of compo-
nents and without any considerable impact on the pro-
duction process. The primary optics may in fact form part
of the body (made, for example, of plastic), in which the
array 22 of light sources is mounted.

[0062] This result may, from certain points of view, be
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unexpected, considering that a lamp 10 as illustrated in
Figure 2 and in the subsequent figures does not use an
array 22 with generators of radiation mounted on both
faces ofthe substrate so as to direct the radiation towards
two half-spaces (in a way apparently more similar to the
360° distribution of a traditional filament lamp).

[0063] A lamp 10 as illustrated in Figure 2 and in the
subsequent figures uses, instead, generators of light ra-
diation 221 that are mounted on just one side or face of
the substrate 222 (which is permeable to light) and may
be set facing:

away from the surface 16 (upwards in Figure 7), or
else

in the direction of the surface 16 (downwards in Fig-
ure 9).

[0064] Advantageously, the elongated array 22 of sol-
id-state light sources 221 has a light-emitting area lying
in a light-emitting plane orthogonal to the longitudinal axis
X10.

[0065] The fact of using generators of light radiation
221 mounted on just one side or face of the substrate
222 (permeable to light) means that the action of distri-
bution of the light radiation is primarily due to the conical
surface 16 (whichis able to reflectlight, for example being
made of plastic material of a light colour, and possibly
rendered further reflecting with a surface treatment).
[0066] The surface 16 is impinged upon by the radia-
tion of the generators (e.g., LED generators) 221, which
propagates towards the surface 16 itself in the direction
of the axis X10:

in so far as it is projected towards the surface 16 by
the generators 221 facing in the direction of the sur-
face 16 (downwards in Figure 9), or else

in so far as the radiation produced by the generators
221 facing away from the surface 16 (upwards in
Figure 7) propagates through the support 222, which
is permeabile to light.

[0067] As has been said, the array 22 comprises an
elongated array (which is longer than it is wide in the
direction of the axis X22) of solid-state light generators
221 that are such as to define a light-emitting area (LEA)
lying in a plane orthogonal to the longitudinal axis X10.
[0068] By way of example, the aforesaid light-emitting
area of the array 22 may have a (maximum) width d1 of
approximately 2.5 mm, measured in a direction trans-
verse to the direction X22, and a length of approximately
4.5 mm, measured in the direction X22.

[0069] Once again by way of example, the array 22
may be a LED filament formed on (a side of) a substrate
222 of (transparent) sapphire on which the chips of the
LEDs 221 are glued, if necessary with a leadframe
crimped to the sapphire.

[0070] In a way in itself known, the chips of the LEDs
may be connected to the leadframe with a wire-bonding
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configuration and/or to the spot-welded electrical-con-
nection lines 223.

[0071] The LED filament may be obtained with, for ex-
ample, three, four or six rows of LEDs (three chips for
each row), preserving the elongated shape in the direc-
tion of the axis X22.

[0072] For the connection itis possible to adopt differ-
ent configurations, such as:

three rows with the same polarity, hence with one
LED filament without reverse-polarity function; or
four or six rows, with two/three rows with one polarity
and two/three rows with opposite polarity, hence with
one LED filament that allows opposite polarities, for
example adopting the solution described in the doc-
ument EP 3 099 141 A1: this application is incorpo-
rated via citation as entirely included herein.

[0073] A source 22 as described herein is suited to
being provided in versions supplied at different voltage
levels, for example, in the version supplied at 12 V or in
the version supplied at 24 V.

[0074] Itis possible to distribute the conversion phos-
phors over both sides of the support (e.g., made of sap-
phire) 222 to facilitate a better spatial distribution (virtually
over 360°) of the light radiation emitted.

[0075] Figures 3, 4, and 5 are exploded perspective
views of various possible embodiments of a lamp as ex-
emplified herein.

[0076] Figures 3 and 4 illustrate the possibility for the
lines for electrical connection 223 of the source 22 to the
corresponding supply circuitry 21 to comprise (in a way
in itself known) plated through-hole (PTH) resistors 2230
and/or be fitted in a body 12 made of a single piece, or
else be sandwiched between two complementary parts
121 and 122 of the body 12 (connected together, for ex-
ample, via ultrasonic welding), each defining a respective
portion 161, 162 of the surface 16 (comprising the vertex
portion 1600).

[0077] Figure 5illustrates instead the possibility for the
electrical-connection lines 223 to come under a printed-
circuit board (PCB) 2231 (which may possibly house an
integrated control circuit), which itself may also be sand-
wiched between two complementary parts 121 and 122
of the body 12, connected together, for example, via ul-
trasonic welding.

[0078] Whatever the specific embodiment adopted,
the distal front surface 16 has openings for passage of
formations 223 for electrical connection of the elongated
array 22 of solid-state light sources 221.

[0079] Whatever the specific embodiment adopted,
the lamp 10 is suited for application of a covering element
18 coupled to the lamp body 12 and configured for cov-
ering the elongated array 22 of light sources 221.
[0080] The covering element 18 comprises an end re-
gion 180 intersected by the longitudinal axis X10 in a
distal position with respect to the elongated array 22 of
light sources 221.
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[0081] The covering element (dome) 18, which may be
made of fully or semi-frosted material or opalescent ma-
terial, is built so as to be permeable to light at least in the
end region 180.

[0082] It will be noted that the various details exempli-
fied in Figures 3 to 5 are suited to being used in various
combinations: the fact that a certain detail is illustrated
in one of Figures 3 to 5 together with another is hence
not to be interpreted in the sense that these details must
necessarily be used together.

[0083] Thisalsoapplies asregardsthe domed element
18 permeable to light and the choice of making it, for
example, of fully frosted or semi-frosted glass or plastic
(at least in the apical part) or of opalescent material.
[0084] Figures 6 to 9 refer to the lamp 10 represented
without the domed element 18 so as to highlight better
certain possible characteristics of the surface 16 and of
the source 22.

[0085] Figures 6 to 9 highlight the fact that, in a lamp
10 like the one illustrated here, the surface 16 may have:

an angle of conicity (angle between the axis X10 and
the generatrices of the conical surface) that is wide
(for example, approximately 60°, and hence with a
rather squat conical surface 16, as may be seen in
Figure 6), with the generators 221 arranged on the
face (or side) of the support 222 opposite to the sur-
face 16 (i.e., facing upwards as viewed in Figure 7);
or else

an angle of conicity, once again with respect to the
axis X10, that is narrower (for example, of approxi-
mately 40°-45°, and hence with a conical surface 16
that is somewhat acute, as may be seen in Figure
8), with the generators 221 arranged on the face (or
side) of the support 222 facing in the direction of the
surface 16 (i.e., downwards as viewed in Figure 9).

[0086] It has on the other hand been noted that these
aspects (angle of conicity of the surface 16 and location
of the generators 221 on the support 222 on the side
opposite to or else the side facing the surface 16) are not
bound to one another in a unique way for the purposes
of achieving a certain configuration of emission of radi-
ation by the lamp 10.

[0087] In other words, in some embodiments, we can
choose to have:

a wide angle of conicity (with a conical surface 16
that is rather squat, as may be seen in Figure 6), with
the generators 221 arranged on the face (or side) of
the support 222 facing the surface 16, and/or

a narrow angle of conicity (with a conical surface 16
that is somewhat acute, as may be seen in Figure
8), with the generators 221 arranged on the face (or
side) of the support 222 opposite to the surface 16.

[0088] Itis consequently possible to choose the angle
of conicity of the surface 16 as a function of a desired
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overall length of the lamp 10 in the longitudinal direction
X10, for example, maintaining the same overall dimen-
sions and leaving sufficient space for mounting the
source 22 and retaining the possibility of making the body
12 of plastic by means of injection moulding, simply by
opening the mould and without any further movements
(via inserts).

[0089] Specifications such as the specifications of the
ECE regulations in terms of brightness, efficiency, and
light diffusion mainly refer to values measured in a hori-
zontal plane.

[0090] As schematically represented in Figure 10, a
lamp such as the lamp 10 disclosed hereinis to be mount-
ed (for example by plugging it via the proximal base por-
tion 14) into a headlight body (headlamp) F.

[0091] It has been found that meeting the specifica-
tions of the ECE regulations by the above lamp is facili-
tated by an assemblage with the array 22 setin an upright
position with respect to a horizontal plane.

[0092] In other words, a lamp 10 as described herein
is suited to being used by being mounted in a mounting
support (for example, a headlamp F) longitudinally ex-
tending in a horizontal or substantially horizontal direc-
tion, and with the elongated array 22 of solid-state light
sources 221 set in an upright position with respect to the
horizontal, hence also only approximately vertical, with-
outrequiring an exact alignment with the vertical direction
(Vp in Figure 10) .

[0093] For instance, it has been found that a lamp 10
as described herein is able to meet the specifications of
the ECE regulations also with the array 22 set with its
longitudinal axis X22 forming with respect to the vertical
direction an angle a in the region of 18°.

[0094] This finding confirms that solutions like the ones
described herein facilitate production of lamps in compli-
ance with specifications such as the ECE specifications
in the framework of large-scale production processes
where, also for considerations of cost, it may prove prob-
lematical to ensure high levels of precision in positioning
of the components and/or in determination of the char-
acteristics of emission of the light generators.

[0095] Figure 10 highlights the fact that - even if it may
have a flat shape extending in a plane substantially
aligned with the axes X10 and X22, i.e., a flat shape sub-
stantially aligned with the array of sources 22 - the prox-
imal base portion 14 of the lamp body 12 does not require
an exact angular alignment with respect to the array 22,
which may also be tilted (by an angle o) with respect to
the proximal base portion 14 provided for fitting the lamp
10 into the headlight body F.

[0096] Moreover, the (frusto)conical conformation ex-
emplified herein for the reflecting surface 16, albeit ad-
vantageous, is not strictly imperative.

[0097] In some embodiments, the surface 16, albeit
having a convergent profile (in a distal direction with re-
spect to the lamp 10, i.e., in the direction of the array 22
of sources 221) from the peripheral edge 160 towards
the vertex region 1600 aligned with the axis X10, i.e.,
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traversed by the axis X10, it may have other possible
geometries.

[0098] These may be other geometries of revolution
that can be obtained, as in the case of a conical (for ex-
ample, frustoconical) geometry, by rotation of a plane
figure about the axis X10.

[0099] Itis recalled thatin mathematics, and in partic-
ular in geometry, a surface of revolution (or rotation) is a
surface (ina Euclidean space) created by rotating acurve
(generatrix) about an axis of rotation.

[0100] Cylindrical and conical surfaces are examples
of surfaces of revolution generated by a straight-line gen-
eratrix (according to whether the straight line is parallel
or otherwise to the axis, a cylindrical or a conical surface
is obtained).

[0101] A surface such as the surface 16 illustrated in
Figure 2 and in the subsequent figures may be viewed
as beingideally obtained by rotating (through 180°) about
the axis X10 a plane region shaped like an isosceles
triangle (or isosceles trapezium, to take into account a
possible flattening of the vertex region 1600), i.e., with
generatrices of the surface that are rectilinear (i.e., with
infinite radius of curvature).

[0102] In some embodiments, the surface 16 can as-
sume a shape where the generatrix curveis notrectilinear
but has a finite (even though large) radius of curvature
with centre of curvature located either on the inside or
on the outside of the surface 16, which can in this case
assume an overall shape that can be defined, respec-
tively, as "ogival" or "trumpet" shape.

[0103] Figure 11 is a polar diagram corresponding to
a goniometric detection of the distribution of luminous
intensity by a lamp 10 as described herein and provided
with the details visible in Figures 6 and 7 (squat surface
16, i.e., with a wide angle of conicity, measured with re-
spect to the axis X10, in the region of 60° and with the
generators 221 of the source 22 mounted on the side of
the support 222 facing away from the surface 16, i.e.,
towards the outside of the lamp 10) .

[0104] The diagram of Figure 11 refers to a source 22
oriented in an (approximately) vertical direction, i.e., set
in an upright position, centred with respect to the axis
X10 and with a distance between the light-generating
area of the generators 221 (that is, the outer surface of
the emitting body) and the plane of the vertex region 1600
of approximately 0.5 mm.

[0105] Reference, in various points of the present dis-
closure, to data, even of a quantitative nature, preceded
by "approximately" or "(at least) approximately", high-
lights that solutions such as those described herein fa-
cilitate obtaining a certain effect or result even within a
certain tolerance.

[0106] Solutions such as those described herein prove
in fact particularly robust in the face of possible variations
in positioning of the components and/or in determination
of the characteristics of emission of the light generators.
[0107] Thisisparticularly advantageous asregardsthe
possibility of producing lamps in the framework of large-
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scale production processes, at contained costs. The di-
agram of Figure 11 refers to a measurement made with
a source (LED filament) 22 manufactured by Seoul Sem-
iconductor with registered office at 97-11, Sandan-ro
163beon-gil, Danwon-gu, Ansan-si, Gyeonggido, South
Korea, which is able to supply on the axis X10 of the lamp
10 (0° point at the bottom in Figure 11) a maximum in-
tensity of 131 cd/kim.

[0108] The diagram of Figure 11 regards a detection
of data of luminous intensity carried out with a standard
goniophotometer, with the measurement distance cho-
sen in such a way that the detector is located in the far
field of the light distribution.

[0109] The measurements are made in the C-planes
containing the reference axis of the light source.

[0110] The C-planes detected are C (dashed curve),
C5 (solid curve) and C55 (dashed-and-dotted curve) for
a number of polar angles y (from -100° to +100° with
steps of 25°) as defined in the specification
ECE/TRANS/WP.29/2019/126.

[0111] The values of luminous intensity measured,
normalized with respect to the luminous flux measured
for the individual light source under test were converted
into normalized values of luminous intensity of a 1000-
Im light source.

[0112] The data of luminous-intensity distribution de-
tected correspond to a luminous flux of 50 +/- 20% Im
and are such as to respect the range of tolerance (ECE
limit) highlighted in Figure 11, in accordance with the
specification ECE/TRANS/WP.29/2019/126.

[0113] Likewise, the behaviour in terms of light-emit-
ting area proved to be in accordance with the specifica-
tion ECE/TRANS/WP.29/2019/126.

[0114] The corresponding test has the purpose of de-
fining the requisites for the apparent light-emitting area
of the LED light source and of determining whether the
light-emitting area is positioned correctly with respect to
the reference axis and to the reference plane in order to
verify compliance with the specifications. The position of
the light-emitting area is controlled by a box system with
the source activated at a test voltage, observing the light
projected in the direction y = 0° (observation from above),
y = = 45° (observation in an inclined direction) and y =
+/- 90° (observation in front/rear view) in the plane C,
(as defined in the specification
ECE/TRANS/WP.29/2019/126).

[0115] The behavior represented in the diagram of Fig-
ure 11 is altogether comparable to the efficiency of a
traditional filament lamp, also thanks to the optical cou-
pling between the light rays emitted by the LED filament
(source 22) and the domed element 18, above all for the
rays emitted back towards the plastic body 12, with a
reduction in the Fresnel losses at the air-dome interface.
In other words, the reflecting surface 16 functions as pri-
mary optics and improves optical coupling of the rays of
the source 22 with the domed element 18.

[0116] The efficiency of the lamp 10 may be further
improved if the front surface 16 of the body 12 receives
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an optical treatment aiming atimproving reflectivity there-
of.

[0117] Reflectivity may be improved with treatments
(in themselves known to persons skilled in the sector)
implemented, for example, in the mould or with additional
coatings. For instance, the surface 16 may be provided
with micro- optical formations.

[0118] Eveninthe absence of a particular optical treat-
ment/coating, i.e., with the body 12 made of white plastic
(usually polycarbonate, which facilitates production of
the body 12 by means of injection moulding) the surface
16 has a reflectivity of around 50%.

[0119] Without prejudice to the underlying principles,
the details of construction and the embodiments may
vary, even significantly, with respect to what is illustrated
herein purely by way of non-limiting example, without
thereby departing from the sphere of protection, as this
is specified in the annexed claims.

LIST OF REFERENCE SIGNS

[0120]
Lamp 10
Reference axis X10
Lamp body 12
Lamp-body parts 121,122
Base portion 14
Front surface 16
Front-surface outer edge 160
Front-surface portions 161,162
Vertex region 1600
Covering element (dome) 18
End region of covering element 180
Light-generation chamber 20
Circuitry 21
Array of light sources 22
Light sources (LEDs) 221
Body englobing the sources 200
Longitudinal direction of array =~ X22
Light-source support 222
Electrical-connection lines 223
Printed-circuit board 2231

Mounting body (headlamp) F
Vertical direction
Tilt angle o

Claims
1. A solid-state lamp (10) for vehicles, comprising:
a lamp body (12) extending in a first direction

along a longitudinal axis (X10) between a prox-
imalbase portion (14) and a light-reflecting distal
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front surface (16), the distal front surface (16)
extending transverse to the longitudinal axis
(X10) and having an outer edge (160), and

an elongated array (22) of a plurality of solid-
state light sources (221) arranged distally of the
distal front surface (16) of the lamp body (12),
the elongated array (22) of solid-state light
sources (221) extending in a second direction
(X22) transverse to said longitudinal axis (X10),
wherein the distal front surface (16) is a surface
of revolution around the longitudinal axis (X10),
wherein the distal front surface (16) converges
from said outer edge (160) towards a vertex re-
gion (1600) adjacent to the elongated array (22)
of solid-state light sources (221) arranged dis-
tally to the distal front surface (16) wherein the
longitudinal axis (X10) intersects said vertex re-
gion (1600).

The lamp (10) of claim 1, wherein said longitudinal
axis (X10) intersects a portion of the elongated array
(22) of solid-state light sources (221) .

The lamp (10) of claim 1 or claim 2, wherein said
longitudinal axis (X10) intersects the elongated array
(22) of solid-state light sources (221) at a median
plane of the array (22).

The lamp (10) of any of the preceding claims, where-
in said distal front surface (16) comprises and, pref-
erably consists of, a conical surface centered on said
longitudinal axis (X10).

The lamp (10) of any of the preceding claims, where-
in:

the solid-state light sources (221) of the elon-
gated array (22) are mounted on a support mem-
ber (222) having a first side facing towards the
distal front surface (16) of the lamp body (12)
and a second side facing away from the distal
front surface (16) of the lamp body (12), and
the solid-state light sources (221) of the elon-
gated array (22) are mounted on only one of the
first side and the second side of the support
member (222) .

The lamp (10) of any of the preceding claims, where-
inthe elongated array (22) of solid-state light sources
(221) has alightemitting areain alight-emitting plane
orthogonal to said longitudinal axis (X10),

The lamp (10) of claim 6, wherein the vertex region
(1600) of the distal front surface (16) is located ap-
proximately 0.5 mm from the light-emitting plane of
the light-emitting area of the elongated array (22) of
solid-state light sources (221).
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8.

10.

The lamp (10) of any of the preceding claims, where-
in the distal front surface (16) has extending there-
through electrical connection formations (223) of the
elongated array (22) of solid-state light sources
(221).

The lamp (10) of any of the preceding claims, com-
prising a cover member (18) coupled to the lamp
body (12) and configured to cover the elongated ar-
ray (22) of solid-state light sources (221), wherein
the cover member (18) comprises an end region
(180) intersected by said longitudinal axis (X10) dis-
tal to the elongated array (22) of solid-state light
sources (221), wherein the cover member (18)is per-
meable to light at least in said end region (180).

A method of use of alamp (10) according to any one
of the preceding claims, the method comprising
mounting the lamp (10) in a mounting support (F)
with said longitudinal axis (X10) extending horizon-
tally and the elongated array (22) of solid-state light
sources (221) arranged in an upright position with
respect to the horizontal.
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FIG. 3
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FIG. 4
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FIG. 8

FIG. 6
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FIG. 10

FIG. 11
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