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(54) LIGHT BEAM ADJUSTING DEVICE AND OPTICAL DEVICE FOR VEHICLE LAMP

(57) An embodiment of present application provides
a light beam adjusting device (100) and an optical device.
The light beam adjusting device (100) includes: one or
more first light incidence face (10) arranged to receive
an incident light beam (20); one or more total reflection
collimating face (30) arranged to totally reflect the inci-
dent light beam (20) from the first light incidence face
(10) to collimate the incident light beam (20); and a first
light exit face (40), from which the collimated light beam
is emitted. In the above light beam adjusting device and
the optical device, the incident light beam is firstly colli-
mated into a substantially parallel light beam and then
exits from the light exit face, thereby improving the lumi-
nance of the emergent light and broaden the emergent
light.
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Description

BACKGROUND OF THE DISCLOSURE

Field of the Disclosure

[0001] The present Utility model application relates to
the lighting and signaling field, and in particular to a light
beam adjusting device and an optical device for a vehicle
lamp including the light beam adjusting device.

Description of the Related Art

[0002] A lighting or signaling apparatus, for example,
a vehicle lamp, is one of the important parts of an auto-
mobile vehicle. Traffic regulations and industrial standard
have specific requirements on the intensity distribution
of the lights emitted from various vehicle lamps (for ex-
ample, a headlamp, a stop lamp, a turn signal lamp, and
so on). Thus, the exit light beam of the vehicle lamp needs
to be adjusted by an optical system before it exits from
the vehicle lamp.
[0003] However, on the other hand, it is desired that
the space occupied by the parts in the vehicle lamp and
orientation of the parts can be more flexible, to be adapt-
ed to style design of various lamps. To this end, a solution
that the light of a laser diode is distributed by a light guide
has been proposed. In such solution, the laser diode is
typically arranged at an end of an elongated light guide
rod. The light is reflected continuously at an interface
between a wall of the light guide rod and the external
environment while traveling in the light guide rod. A de-
coupling structure (such as prisms) that can destroy the
reflection condition may be provided at a suitable position
to let the light exit from the light guide rod at the suitable
position.

SUMMARY

[0004] The present Utility Model application is intended
to provide a light beam adjusting device that can enhance
luminance of an emergent light beam and broaden the
emergent light beam.
[0005] The present Utility Model application is also in-
tended to provide an optical device including the light
beam adjusting device.
[0006] An embodiment of present Utility Model appli-
cation provides a light beam adjusting device including:
one or more first light incidence face arranged to receive
an incident light beam; one or more total reflection colli-
mating face arranged to totally reflect the incident light
beam from the first light incidence face to collimate the
incident light beam; and a first light exit face, from which
the collimated light beam is emitted.
[0007] In an embodiment, the first light exit face is pro-
vided with a plurality of light distribution protrusions ar-
ranged to adjust a distribution of intensity of the light
which exits from the first light exit face.

[0008] In an embodiment, each one of the light distri-
bution protrusions has a surface with a shape arranged
to converge or disperse the part of the light beam passing
through the one of the light distribution protrusions along
a predetermined direction.
[0009] In an embodiment, the first light incidence face
is provided with a light homogenization structure.
[0010] In an embodiment, the light beam adjusting de-
vice includes: one or more collimating part, each of which
has the total reflection collimating face, the first light in-
cidence face and a second light exit face, wherein the
light beam collimated by the total reflection collimating
face is emitted from the second light exit face; and a light
exit directing part having the first light exit face and a
second light incidence face arranged on a side opposite
to the first light exit face, the second light incidence face
receiving the light beam exiting from the second light exit
face, wherein the second light exit face of each collimat-
ing part is arranged to face towards the second light in-
cidence face.
[0011] In an embodiment, at least one of the second
light incidence face and the second light exit face is pro-
vided with a light homogenization structure.
[0012] In an embodiment, the second light exit face is
a stepwise face.
[0013] In an embodiment, the second light incidence
face is parallel to the second light exit face.
[0014] In an embodiment, the second light incidence
face and the second light exit face are arranged such
that the light beam exiting from the second light exit face
is incident on the second light incidence face at an inci-
dent angle not greater than 20 degrees.
[0015] In an embodiment, the second light incidence
face and the second light exit face are arranged such
that the light beam exiting from the second light exit face
is incident on the second light incidence face at an inci-
dent angle of 0 degree.
[0016] In an embodiment, the light beam adjusting de-
vice includes at least two collimating parts arranged side
by side in a linear array.
[0017] In an embodiment, the light beam adjusting de-
vice is formed integrally.
[0018] In an embodiment, the light beam emitted from
at least a part of the first light exit face has a width greater
than 10 millimeters.
[0019] An embodiment of the present Utility Model ap-
plication also provides an optical device for a vehicle
lamp, including: the light beam adjusting device as de-
scribed in any one of the above embodiments; and one
or more light source arranged to emit the incident light
beam towards the first light incidence face.
[0020] With the light beam adjusting device and the
optical device as described in any one of the above em-
bodiments of the present Utility Model application, the
incident light beam is firstly collimated into a substantially
parallel light beam and then exits from the light exit face,
thereby improving the luminance of the emergent light
and broaden the emergent light.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

Fig. 1 is a schematic cross sectional view showing
a light beam adjusting device according to an em-
bodiment of the present Utility Model application;
Fig. 2 is a schematic cross sectional view showing
a light beam adjusting device according to another
embodiment of the present Utility Model application;
Fig. 3 is a schematic cross sectional view showing
a light beam adjusting device according to a further
embodiment of the present Utility Model application;
Fig. 4 is a schematic cross sectional view showing
a light beam adjusting device according to a still fur-
ther embodiment of the present Utility Model appli-
cation;
Fig. 5 is a schematic perspective view of the light
beam adjusting device shown in Fig. 2; and
Fig. 6 is a schematic view showing an example of
the light distribution protrusions on the first light exit
face.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0022] Embodiments of the present Utility Model ap-
plication will below be explained in details by ways of
examples with reference to the accompanying drawings.
Throughout the description, same or similar reference
numerals represent same or similar parts. The following
description of the embodiments with reference to the
drawings is intended to explain the general inventive con-
cept of the present Utility Model application, instead of
limiting the present Utility Model application.
[0023] In accordance with a general concept of the
present Utility Model application, it provides a light beam
adjusting device, including: one or more first light inci-
dence face arranged to receive an incident light beam;
one or more total reflection collimating face arranged to
totally reflect the incident light beam from the first light
incidence face to collimate the incident light beam; and
a first light exit face, from which the collimated light beam
is emitted.
[0024] In addition, in the following detailed description,
for purposes of explanation, numerous specific details
are set forth in order to provide a thorough understanding
of the disclosed embodiments. It will be apparent, how-
ever, that one or more embodiments may be practiced
without these specific details.
[0025] Fig. 1 schematically shows a light beam adjust-
ing device 100 according to an embodiment of the
present Utility Model application. The light beam adjust-
ing device 100 includes: a first light incidence face 10
arranged to receive an incident light beam 20; a total
reflection collimating face 30 arranged to totally reflect
the incident light beam 20 from the first light incidence
face 10 to collimate the incident light beam 20; and a first

light exit face 40, from which the collimated light beam
is emitted. The light beam that exits from the first light
exit face 40 may for example be used for a lighting and/or
signaling function. It can be seen from Fig. 1 that, in the
light beam adjusting device 100 according to the embod-
iment of the present Utility Model application, an incident
light beam 20 is not decoupled by a side wall of a light
guide, but is firstly collimated into a substantially parallel
light beam and then exits the light exit face. In this way,
the luminance and controllability of the emergent light
beam may be enhanced, for example, the emergent light
beam with larger width H may be obtained. And, en-
hancement of luminance of the emergent light may im-
prove the applicability of the emergent light beam, for
example, it may be used for such as daytime running
lamps for an automobile vehicle.
[0026] As an example, the light beam adjusting device
100 may be formed integrally, as shown in Fig. 1. How-
ever, the present application is not limited by this. Alter-
natively, the light beam adjusting device 100 may also
be formed of a plurality of parts, for example as shown
in Fig. 2 to Fig. 4. As an example, the light beam adjusting
device 100’ may include: one or more collimating part 50
and a light exit directing part 60. Each collimating part 50
has the total reflection collimating face 30, the first light
incidence face 10 and a second light exit face 51. The
light beam collimated by the total reflection collimating
face 30 is emitted from the second light exit face 51. The
light exit directing part 60 has the first light exit face 40
and a second light incidence face 61 arranged on a side
opposite to the first light exit face 40. The second light
incidence face 61 is arranged to receive the light beam
exiting from the second light exit face 51. The second
light exit face 51 of each collimating part 50 is arranged
to face towards the second light incidence face 61. Such
arrangement may provide more flexibility for the structure
of the light beam adjusting device 100’.
[0027] In an example, the second light incidence face
61 and the second light exit face 51 are arranged such
that the light beam exiting from the second light exit face
51 is normally incident on the second light incidence face
61, i.e., the light beam exiting from the second light exit
face 51 has an incident angle of 0 degree on the second
light incidence face 61, as shown in Fig. 2. In this way,
the direction of the light beam may be kept substantially
constant when the light beam passes through the second
light incidence face 61. However, a modification to the
normal incidence is possible. For example, as shown in
Fig. 3, the second light incidence face 61 and the second
light exit face 51 may also be arranged such that the light
beam exiting from the second light exit face 51 is oblique-
ly incident on the second light incidence face 61, i.e., the
light beam exiting from the second light exit face 51 has
an incident angle greater than 0 degree on the second
light incidence face 61. It may allow the second light in-
cidence face 61 to have a certain direction adjusting func-
tion. As an example, the incident angle of the light beam
exiting from the second light exit face 51 on the second
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light incidence face 61 may not be greater than 20 de-
grees. In this way, it is easier to control the direction of
the light beam.
[0028] As an example, the second light incidence face
61 may be parallel to the second light exit face 51, as
illustrated in Fig. 2. In this way, having passed through
the second light incidence face 61, the light beam may
be still kept in substantially the same direction as that of
the light beam that has not reached the second light exit
face 51. However, such an arrangement may be
changed, for example, the second light incidence face
61 may alternatively be inclined with respect to the sec-
ond light exit face 51, as shown in Fig. 3. It is helpful to
adjust the direction of the light beam suitably. As an ex-
ample, the second light exit face 51 may be arranged as
a stepwise face. It is beneficial to save the space occu-
pied by the parts and materials.
[0029] In the embodiments of the present Utility Model
application, both the number of the first light incidence
face 10 and the number of the total reflection collimating
face 30 may be one or more and the number of the first
light incidence face 10 may be same to the number of
the total reflection collimating face 30, or different from
the number of the total reflection collimating face 30. For
example, one first light incidence face 10 may correspond
to one total reflection collimating face 30; or, alternatively,
a plurality of first light incidence faces 10 may correspond
to one total reflection collimating face 30, vice versa.
[0030] As such, in the embodiment of the present Utility
Model application, more than one collimating part 50 may
also be provided. For example, Fig. 5 shows a plurality
of collimating parts 50 arranged side by side. The plurality
of collimating parts 50 are arranged in sequence along
a direction in which the light exit directing part 60 extends.
As an example, the shape of the light exit directing part
60 may be designed freely in accordance with the re-
quirements of the design space and lit aspect of vehicle
lamp, for example, it may be of a rectilinear shape, a
curved shape, even a twisted shape. The collimating
parts 50 may also be arranged corresponding to the
shape of the light exit directing part 60, to achieve good
lit aspect. The applicable width of the light beam emitted
from the first light exit face 40 (the widthwise direction is
a direction substantially perpendicular to the general ex-
tending direction of the light exit directing part 60, as
shown in Fig. 1) has a large scope, for example, it may
be in a range between 2 millimeters and 25 millimeters,
for example, greater than 8 millimeters, or greater than
10 millimeters. As an example, the light beam emitted
from at least a part of the first light exit face 40 has a
width greater than 10 millimeters, even greater than 20
millimeters.
[0031] As an example, the light beam adjusting device
includes at least two said collimating parts 50 arranged
side by side in a linear array, as shown in Fig. 5. In the
examples of the present Utility Model application, differ-
ent parts of the light exit directing part 60 may have dif-
ferent sizes. Correspondingly, different collimating parts

may not also have completely same size, to satisfy the
requirements of style of different parts of the light exit
directing part 60 correspondingly.
[0032] In the present application, the total reflection
collimating face 30 is a surface for collimating the light
beam by the total reflection of the light beam thereon. As
an example, the total reflection collimating face 30 may
have curved surface shape such as a paraboloid shape
or an ellipsoid shape, or may have any other known re-
flecting surface shape for collimating the light beam. The
total reflection collimating face 30 may convert the light
beam emitted from a point light source into a substantially
parallel light beam. As an example, the light beam ad-
justing device 100 may be made from transparent glass,
resin or plastic materials, for example, PMMA (polymethy
methacrylate) or polycarbonate.
[0033] As an example, the first light exit face 40 may
be provided with a plurality of light distributing protrusions
41 (as shown in Fig. 1 and Fig. 6) arranged to adjust a
distribution of intensity of the light which exits from the
first light exit face 40. By means of the first light exit face
40 provided with the plurality of light distributing protru-
sions 41, the intensity distribution of the emergent light
beam may be adjusted into a desired distribution. For
example, it may cause the intensity distribution to be-
come more uniform. It may also adjust the intensity dis-
tribution at various positions having different distances
from the first light exit face 40 to satisfy regulations of the
vehicle lamp for an automobile vehicle (for example, Chi-
nese National Standards, European Standards). As an
example, the surface shape of the light distribution pro-
trusion 41 may be arranged to adjust the intensity distri-
bution of the light beam that has been collimated by the
total reflection collimating face and emitted from the first
light exit face 40 to conform with the regulations of any
one of vehicle lamps for an automobile vehicle.
[0034] Fig. 6 is a schematic view showing effects of
the exemplary light distribution protrusions 41 to the light
beam. The travel direction of the light is represented
schematically by solid arrows. As an example, the sur-
face shape of each of the light distribution protrusions 41
may be arranged to converge (for example a convex sur-
face) or disperse (for example a concave surface) the
part of the light beam passing through the one of the light
distribution protrusions 41 along a predetermined direc-
tion. It should be noted that, even if the surface shape of
the light distribution protrusions 41 is arranged to con-
verge the light beam, the converged light beam will still
be possible to become a dispersed light beam due to
optical properties after it passes the converging point, as
shown in Fig. 6. Different surface shapes (for example
curvature or inclined shapes) of the light distribution pro-
trusions 41 may change the intensity distribution of the
light beam at various positions having different distances
from the first light exit face 40, for example, may cause
the light intensity to be concentrated on the cross sections
of the light beam in a certain range of distance from the
first light exit face 40 to satisfy the requirements of lumi-
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nance. The specific parameters depend on the design
requirements of the vehicle lamps having different func-
tions. Regarding the design requirements of the vehicle
lamps having different functions, it may refer to the relat-
ed technical regulations in the art, which will be omitted
herein. The converging or dispersing effects of the light
distribution protrusions 41 to the light beam may be
achieved by refracting the light beam by the surfaces of
the light distribution protrusions 41.
[0035] As an example, the first light incidence face 10
may be provided with a light homogenization structure.
As an example, the light homogenization structure may
include protrusions or grains arranged on the first light
incidence face 10. The protrusions or grains may for ex-
ample have a height or depth of 0.01mm to 0.05mm. The
light homogenization structure may cause more uniform
intensity distribution of the light beam passing through
the first light incidence face 10 in the cross section there-
of. As an example, similarly, such light homogenization
structure may also be arranged on at least one of the
second light incidence face 61 and the second light exit
face 51.
[0036] The light beam adjusting device 100, 100’ ac-
cording to the embodiment of the present Utility Model
application may achieve higher optical efficiency. Its op-
tical efficiency may be increased for example by 15%,
20% or 25% in comparison with the conventional solution
in which the light is decoupled by the light guide. And, as
an example, the light beam adjusting device 100, 100’
according to the embodiments of the present Utility Model
application may also simplify the structure, save materi-
als and reduce weight.
[0037] An embodiment of the present Utility Model ap-
plication also provides an optical device for a vehicle
lamp. The optical device includes the light beam adjust-
ing device 100, 100’ as described in any one of the above
embodiments and one or more light sources 70 arranged
to emit the incident light beam 20 towards the first light
incidence face 10.
[0038] As an example, the light source 70 may include
a white light LED or a monochromatic light LED. Alter-
natively, it may also be any other known light sources in
the art, such as an incandescent lamp. As an example,
when the light source 70 includes LEDs, it may be carried
by a plurality of small printed circuit boards to adapt the
change of style of the light exit directing part 60; thus, a
flexible printed circuit board is no longer necessary. It
may save manufacturing costs.
[0039] In the embodiments of the present Utility Model
application, the optical device may be supported or sus-
pended by any known suitable devices for holding optical
elements, for example a supporting seat or a suspension
arm.
[0040] The vehicle lamp according to embodiments of
the present Utility Model application may include any
types of illumination lamps and/or signaling lamps for an
automobile vehicle, for example, headlamps, central high
mounted stop lamps, turn signal lamp, position lamps,

rear stop lamps and so on. The optical device according
to embodiments of the present Utility Model application
may also be used in any fields other than the vehicle
lamps, for example, streetlamps, advertising lamps and
so on.
[0041] The present disclosure has been explained with
reference to drawings. However, the examples shown in
drawings are intended to exemplarily illustrate the em-
bodiments of the present application by way of examples,
instead of limiting the present Utility Model. Scales in the
drawings are only provided by way of examples, and are
not intended to limit the present Utility Model.
[0042] Although some of embodiments according to a
general concept of the present disclosure have been il-
lustrated and explained, the skilled person in the art will
understand that these embodiments may be modified
without departing principles and spirits of the present dis-
closure. The scope of the prevent Utility Model will be
defined by the appended claims and equivalents thereof.

Claims

1. A light beam adjusting device (100, 100’), charac-
terized by comprising:

one or more first light incidence face (10) ar-
ranged to receive an incident light beam (20);
one or more total reflection collimating face (30)
arranged to totally reflect the incident light beam
(20) from the first light incidence face (10) to
collimate the incident light beam (20); and
a first light exit face (40), from which the colli-
mated light beam is emitted.

2. The light beam adjusting device (100, 100’) accord-
ing to claim 1, wherein the first light exit face (40) is
provided with a plurality of light distribution protru-
sions (41) arranged to adjust a distribution of inten-
sity of the light which exits from the first light exit face
(40).

3. The light beam adjusting device (100, 100’) accord-
ing to claim 2, wherein each one of the light distribu-
tion protrusions (41) has a surface with a shape ar-
ranged to converge or disperse the part of the light
beam passing through the one of the light distribution
protrusions (41) along a predetermined direction.

4. The light beam adjusting device (100, 100’) accord-
ing to claim 1, wherein the first light incidence face
(10) is provided with a light homogenization struc-
ture.

5. The light beam adjusting device (100’) according to
any one of claims 1 to 4, wherein the light beam
adjusting device (100’) comprises:
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one or more collimating part (50), each of which
has the total reflection collimating face (30), the
first light incidence face (10) and a second light
exit face (51), wherein the light beam collimated
by the total reflection collimating face (30) is
emitted from the second light exit face (51); and
a light exit directing part (60) having the first light
exit face (40) and a second light incidence face
(61) arranged on a side opposite to the first light
exit face (40), the second light incidence face
(61) receiving the light beam exiting from the
second light exit face (51),
wherein the second light exit face (51) of each
collimating part (50) is arranged to face towards
the second light incidence face (61).

6. The light beam adjusting device (100’) according to
claim 5, wherein at least one of the second light in-
cidence face (61) and the second light exit face (51)
is provided with a light homogenization structure.

7. The light beam adjusting device (100’) according to
claim 5, wherein the second light exit face (51) is a
stepwise face.

8. The light beam adjusting device (100’) according to
claim 5, wherein the second light incidence face (61)
is parallel to the second light exit face (51).

9. The light beam adjusting device (100’) according to
claim 5, wherein the second light incidence face (61)
and the second light exit face (51) are arranged such
that the light beam exiting from the second light exit
face (51) is incident on the second light incidence
face (61) at an incident angle not greater than 20
degrees.

10. The light beam adjusting device (100’) according to
claim 9, wherein the second light incidence face (61)
and the second light exit face (51) are arranged such
that the light beam exiting from the second light exit
face (51) is incident on the second light incidence
face (61) at an incident angle of 0 degree.

11. The light beam adjusting device (100’) according to
claim 5, wherein the light beam adjusting device
(100’) comprises at least two said collimating parts
(50) arranged side by side in a linear array.

12. The light beam adjusting device (100) according to
any one of claims 1 to 4, wherein the light beam
adjusting device (100) is formed integrally.

13. The light beam adjusting device (100, 100’) accord-
ing to any one of claims 1 to 4, wherein the light beam
emitted from at least a part of the first light exit face
(40) has a width greater than 10 millimeters.

14. An optical device for a vehicle lamp, comprising:

the light beam adjusting device (100, 100’) ac-
cording to any one of claims 1 to 13; and
one or more light source (70) arranged to emit
the incident light beam (20) towards the first light
incidence face (10).
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