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(54) LAMP LENS

(67)  Alamp lens is adapted to transmit light, and in-
cludes spaced-apart light input and output surfaces (1,
2) and areflecting surface (3). The light input surface (1)
has a surrounding surface portion (11) and an end sur-
face portion (12) connected to afront end of the surround-
ing surface portion (11). The reflecting surface (3) ex-
tends from the light input surface (1) to the light output
surface (2), and has a plurality of reflecting segments

(311) and optical structures (34). The reflecting segments
(311) are adapted for total reflection of a portion of the
light which enters the lamp lens through the light input
surface (1). Each adjacent two of the reflecting segments
(311) form a stepped surface structure. The optical struc-
tures (34) are adapted to prevent total reflection of a por-
tion of the light.
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Description

[0001] Thedisclosure relates to alamp lens, and more
particularly to a lamp lens for vehicles.

[0002] A conventional vehicle lamp generally includes
a reflecting seat for reflecting light to project the same
forwardly out of the conventional vehicle lamp. The re-
flecting seat has a reflecting surface generally formed
through a vacuum coating process. However, choice of
the material of the body of the reflecting seat is limited
due to the high temperature condition required by the
vacuum coating process. In addition, the bonding ability
of a coating layer on the inner side of the body of the
reflecting seat also restricts the choice of the material of
the body of the lamp cover. Moreover, since the vacuum
coating process often causes the reflecting surface to be
uneven, the optical precision of the conventional vehicle
lamp is affected, thereby resulting in an undesired pro-
jected light shape, and thereby also affecting the reflecta-
bility of light which leads to great light loss.

[0003] Accordingly, a vehicle lamp lens has previously
been designed specifically to improve the abovemen-
tioned drawbacks. Light that enters such lamp lens will
exit through a light output surface of the lamp lens after
undergoing total internal reflection (TIR). According to a
theoretical calculation, reflectivity of such lamp lens may
reach 100%. In comparison with the vehicle lamp having
the abovementioned vacuum-coated reflecting seat, a
vehicle lamp equipped with the previously designed lamp
lens relatively has a reduced light loss and an improved
optical precision.

[0004] Taiwanese Patent No. 1491833 discloses a ve-
hicle illumination apparatus including a light source and
a collimator lens. The collimator lens guides light emitted
from the light source through TIR. However, the output
light from such collimator lens may result in undesired
residual light on the illumination plane, which causes oc-
currence of glare and hence negatively affects passerby
and drivers. For example, light emitted from a low-beam
lamp may generate residual light at a zone above the
cut-off line.

[0005] Therefore, an object of the disclosure is to pro-
vide a lamp lens that can alleviate at least one of the
drawbacks associated with the abovementioned prior art.
[0006] The lamp lens is adapted to transmit light that
is emitted from a lighting member. The lamp lens includes
a light input surface, a light output surface, and a reflect-
ing surface. The light input surface is adapted to face the
lighting member and has a surrounding surface portion
and an end surface portion. The surrounding surface por-
tion surrounds an optical axis extending in a front-rear
direction. The end surface portion is connected to a front
end of the surrounding surface portion and is disposed
on the optical axis. The light output surface is spaced
apart from the light input surface along the optical axis.
Thereflecting surface extends from the lightinput surface
to the light output surface, surrounds the optical axis, and
has a plurality of reflecting segments and a plurality of

10

15

20

25

30

35

40

45

50

55

optical structures. The reflecting segments are adapted
for total reflection of a portion of the light which enters
the lamp lens through the light input surface. Each adja-
cent two of the reflecting segments form a stepped sur-
face structure. The optical structures are adapted to pre-
vent total reflection of a portion of the light.

[0007] Other features and advantages of the disclo-
sure will become apparent in the following detailed de-
scription of the embodiment with reference to the accom-
panying drawings, of which:

Figure 1 is a perspective view of an embodiment of
a lamp lens according to the present disclosure;
Figure 2 is another perspective view of the embod-
iment;

Figure 3 is a side view of the embodiment;

Figure 4 is a side sectional view of the embodiment;
and

Figure 5 is a sectional view taken along line 5-5 in
Figure 3.

[0008] Referring to Figures 1 to 4, an embodiment of
a lamp lens according to the disclosure is adapted to
transmit light that is emitted from a lighting member 9
(see Figure 4), which may be a light-emitting diode (LED).
The lamp lens may be made of a light-transmissive resin
material. The lamp lens includes a light input surface 1,
a light output surface 2, and a reflecting surface 3.
[0009] The light input surface 1 is adapted to face the
lighting member 9. The light input surface 1 has a sur-
rounding surface portion 11 surrounding an optical axis
(L) that extends in a front-rear direction, and an end sur-
face portion 12 connected to a front end of the surround-
ing surface portion 11 and disposed on the optical axis
(L).

[0010] The light output surface 2 is disposed in front
of and spaced apart from the light input surface 1 along
the optical axis (L). The light output surface 2 has a ring
surface portion 21 surrounding the optical axis (L), and
a central surface portion 22 disposed on the optical axis
(L) and surrounded by the ring surface portion 21. The
ring surface portion 21 is planar and smooth without any
pattern formed thereon. The ring surface 21 is adapted
for passage of a portion of the light which enters the lamp
lens through the surrounding surface portion 11 of the
light input surface 1. The central surface portion 22 is a
curved surface, andis designed to possess multiple parts
that have different curvatures. Specifically, the central
surface portion 22 has an upper segment recessed from
the ring surface portion 21, and a lower segment protrud-
ing from the ring surface portion 21. The central surface
portion 22 is adapted for passage of a portion of the light
which enters the lamp lens through the end surface por-
tion 12 of the light input surface 1.

[0011] The reflecting surface 3 extends from the light
input surface 1 to the ring surface portion 21 of the light
output surface 2 (i.e., a front end of the reflecting surface
3 is connected to the ring surface portion 21 of the light
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output surface 2), and surrounds the optical axis (L). The
reflecting surface 3 has two first reflecting portions 31
spaced apart from each other in a left-right direction that
is perpendicular to the front-rear direction, a second re-
flecting portion 32 connected between bottom edges of
the first reflecting portions 31, and a third reflecting por-
tion 33 connected between top edges of the firstreflecting
portions 31.

[0012] Each of the firstreflecting portions 31 has a plu-
rality of reflecting segments 311 adapted for total reflec-
tion of a portion of the light which enters the lamp lens
through the light input surface 1. Each adjacent two of
the reflecting segments 311 form a stepped surface
structure. The second reflecting portion 32 has two first
sections 321 spaced apart from each other in the left-
right direction, a second section 322 disposed between
and lower than the first sections 321, and two third sec-
tions 323. Each of the third sections 323 interconnects
an inner end of a respective one of the first sections 321
and the second section 322. The second reflecting por-
tion 32 of the reflecting surface 3 is formed with a plurality
of optical structures 34 that are adapted to prevent total
reflection of a portion of the light.

[0013] Referring to Figure 4, the optical structures 34
are arranged in the front-rear direction. Each of the optical
structures 34 has a main surface 341 adapted for pas-
sage of a portion of the light therethrough, and a con-
necting surface 342 connected to the main surface 341
and cooperating with the main surface 341 to define a
groove 35 that extends substantially in the left-right di-
rection. The main and connecting surfaces 341, 342 of
the optical structures 34 are alternately arranged in the
front-rear direction. For each of the optical structures 34,
animaginary plane extending along the main surface 341
and the optical axis (L) cooperatively define an acute
angle (0) larger than 18 degrees forimproving prevention
of the total reflection of the portion of the light passing
through the main surface 341. If the acute angle (0) is
less than or equal to 18 degrees, the portion of the light
passing through the main surface 341 is more likely to
generate glare above the cut-off line.

[0014] Referring to Figures 1, 4 and 5, in use, a part
of the light (as indicated by arrows (A1, A2, B) in Figures
4 and 5) emitted from the lighting member 9 enters the
lamp lens through the surrounding surface portion 11 of
the light input surface 1. The other part of the light(as
indicated by arrows (C) in Figures 4 and 5) emitted from
the lighting member 9 enters the lamp lens through the
end surface portion 12 of the light input surface 1. Since
the end surface portion 12 curves rearwardly away from
the light output surface 2, the other part of the light would
concentrate after passing through the end surface portion
12, travel toward the light output surface 2 in a direction
that is substantially parallel to the optical axis (L), and
finally exit through the central surface portion 22.
[0015] On the other hand, the part of the light which
enters the lamp lens through the surrounding surface por-
tion 11 is divided into a first part of the light (as indicated
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by arrows (A1) in Figure 5) reflected by the first reflecting
portions 31 of the reflecting surface 3, a second part of
the light (as indicated by arrow (A2) in Figure 4) reflected
by the third reflecting portion 33 of the reflecting surface
3, and a third part of the light (as indicated by arrows (B)
in Figure 4) passing through the second reflecting portion
32 ofthereflecting surface 3. After being reflected (mostly
through TIR), the first and second parts of the light (as
indicated by arrows (A1, A2)) exit through the ring surface
portion 21 of the light output surface 2 to result in a uni-
form light output. All of the parts of the light can cooper-
atively form a light shape in conformity with local laws on
a projection plane that is in front of the lamp lens, and
can form a cut-off line at a proper position.

[0016] Furthermore, since the configuration of the op-
tical structures 34 is designed to prevent total reflection,
the third part of the light (as indicated by arrows (B)) can
be refracted to exit the lamp lens through the main sur-
faces 341 of the optical structures 34. It should be noted
that, without the optical structures 34, the third part of the
light might be reflected toward the light output surface 2
and causeresidual light around the cut-off line which gen-
erates undesired glare.

[0017] It should be noted that, the optical structures 34
are formed by a numerical control machine in this em-
bodiment, but are not limited to such formation process
in other embodiments. The optical structures 34 may be
configured as textured structures that are adapted for
facilitating diffuse reflection of the light emitted thereto
from the lighting member 9. Such textured structures may
also prevent total reflection of the light and reduce resid-
ual light. To make the textured structures, the second
reflecting portion 32 of the reflecting surface 3 is made
rough by a wet-etching process. In addition, the location
of the optical structures 34 is not limited to the second
reflecting portion 32, namely, the optical structures 34
may be disposed on a desired portion of the reflecting
surface 3 in other embodiments.

[0018] It is worth mentioning that since the reflecting
segments 311 of the first reflecting portions 31 have dif-
ferent curvatures to optimally reflect the first part of the
light with differentincident angles, the first part of the light
can be reflected at different proper reflecting angles and
paths for projecting light shapes that are uniformly dif-
fused. In addition, the first and second parts of the light
can be projected below the cut-off line for preventing the
zone above the cut-offline from being too bright to comply
with the local laws. Moreover, with a proper design of the
curvatures of the reflecting segments 311, a width of the
output light in the left-right direction can be increased.
[0019] Furthermore, by changing the curvature of the
central surface portion 22 of the light output surface 2
during the manufacturing process of the lamp lens, the
width of the output light in the lift-right direction can also
be increased, and the position of the cut-off line can be
adjusted. It has been found via experiment that if the
central surface portion 22 is a planar surface, residual
light might occur around the cut-off line, which might also
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be against the local laws. By virtue of the different cur-
vatures of the reflecting segments 311 and the curved
central surface portion 22, the saturation, uniformity and
light shape of the output light, and the position of the cut-
off line can be controlled, thereby increasing optical pre-
cision. It should be noted that, while the ring surface por-
tion 21 and the central surface portion 22 of the light
output surface 2 are exemplified to have different curva-
tures, they may be arranged not to be at the same plane
in other embodiments (for example, the central surface
portion 22 may be in a rear side of the ring surface portion
21)toform two different regions of the light output surface
2.

[0020] In summary, due to the optical structures 34,
total reflection of the portion of the light passing there-
through may be prevented, so as to reduce residual light
and glare. As a result, the lamp lens according to the
present disclosure can improve driving safety.

Claims

1. Alamp lens adapted to transmit light that is emitted
from a lighting member (9), said lamp lens including:

a lightinput surface (1) adapted to face the light-
ing member (9), and having

a surrounding surface (11) portion that sur-
rounds an optical axis (L) extending in a
front-rear direction, and

an end surface portion (12) that is connect-
ed to a front end of said surrounding surface
portion (11), and that is disposed on the op-
tical axis (L);

a light output surface (2) spaced apart from said
light input surface (1) along the optical axis (L);
and

a reflecting surface (3) extending from said light
input surface (1) to said light output surface (2),
surrounding the optical axis (L);

characterized in that said reflecting surface
having

a plurality of reflecting segments (311) that
are adapted for total reflection of a portion
of the light which enters said lamp lens
through said lightinput surface (1), each ad-
jacent two of said reflecting segments (311)
forming a stepped surface structure, and
a plurality of optical structures (34) adapted
to prevent total reflection of a portion of the
light.

2. The lamp lens as claimed in claim 1, further char-
acterized in that said reflecting surface (3) has:
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two first reflecting portions (31) spaced apart
from each other in a left-right direction that is
perpendicular to the front-rear direction; and

a second reflecting portion (32) connected be-
tween bottom edges of said first reflecting por-
tions (31) and being formed with said optical
structures (34).

3. Thelamp lens as claimed in any one of claims 1 and
2, further characterized in that said optical struc-
tures (34) are arranged in the front-rear direction,
each of said optical structures (34) defining a groove
(35) that extends substantially in a left-right direction
perpendicular to the front-rear direction.

4. The lamp lens as claimed in claim 3, further char-
acterized in that:

each of said optical structures (34) has a main
surface (341) adapted for passage of a portion
of the light therethrough, and a connecting sur-
face (342) connected to said main surface (341)
and cooperating with said main surface (341) to
define said groove (35); and

said main and connecting surfaces (341, 342)
of said optical structures (34) are alternately ar-
ranged in the front-rear direction.

5. The lamp lens as claimed in claim 4, further char-
acterized in that for each of said optical structures
(34), an imaginary plane extending along said main
surface (341) and the optical axis (L) cooperatively
define an acute angle that is larger than 18 degrees.

6. The lamp lens as claimed in any one of claims 1 to
5, wherein said optical structures (34) are configured
as textured structures adapted for facilitating diffuse
reflection of the light emitted thereto.

7. The lamp lens as claimed in any one of claims 1 to
6, further characterized in that said light output sur-
face (2) has:

a ring surface portion (21) connected to said re-
flecting surface (3), surrounding the optical axis
(L), and adapted for passage of a portion of the
light which enters said lamp lens through said
surrounding surface portion (11) of said light in-
put surface (1) and which is reflected by said
reflecting surface (3); and

a central surface portion (22) disposed on the
optical axis (L), surrounded by said ring surface
portion (21), being a curved surface, and adapt-
ed for passage of a portion of the light which
enters said lamp lens through said end surface
portion (12) of said light input surface (1).

8. The lamp lens as claimed in claim 7, further char-
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acterized in that said ring surface portion (21) of
said light output surface (2) is planar.

Amended claims in accordance with Rule 137(2)
EPC.

A lamp lens adapted to transmit light that is emitted
from a lighting member (9), said lamp lens including:

a lightinput surface (1) adapted to face the light-
ing member (9), and having

a surrounding surface (11) portion that sur-
rounds an optical axis (L) extending in a front-
rear direction, and

an end surface portion (12) that is connected to
a front end of said surrounding surface portion
(11), and that is disposed on the optical axis (L);
a light output surface (2) spaced apart from said
light input surface (1) along the optical axis (L);
and

a reflecting surface (3) extending from said light
input surface (1) to said light output surface (2),
surrounding the optical axis (L); and having

a plurality of reflecting segments (311) that are
adapted for total reflection of a portion of the
light which enters said lamp lens through said
light input surface (1), each adjacent two of said
reflecting segments (311) forming a stepped
surface structure, and

a plurality of optical structures (34) adapted to
prevent total reflection of a portion of the light;

characterized in that said reflecting surface (3) fur-
ther having:

two first reflecting portions (31) spaced apart
from each other in a left-right direction that is
perpendicular to the front-rear direction, each of
said first reflecting portions (31) having the plu-
rality of reflecting segments (311); and

a second reflecting portion (32) connected be-
tween bottom edges of said first reflecting por-
tions (31) and being formed with said optical
structures (34).

The lamp lens as claimed in claim 1, further char-
acterized in that said optical structures (34) are ar-
ranged in the front-rear direction, each of said optical
structures (34) defining a groove (35) that extends
substantially in a left-right direction perpendicular to
the front-rear direction.

The lamp lens as claimed in claim 2, further char-
acterized in that:

each of said optical structures (34) has a main
surface (341) adapted for passage of a portion

10

15

20

25

30

35

45

50

55

of the light therethrough, and a connecting sur-
face (342) connected to said main surface (341)
and cooperating with said main surface (341) to
define said groove (35); and

said main and connecting surfaces (341, 342)
of said optical structures (34) are alternately ar-
ranged in the front-rear direction.

The lamp lens as claimed in claim 3, further char-
acterized in that for each of said optical structures
(34), an imaginary plane extending along said main
surface (341) and the optical axis (L) cooperatively
define an acute angle that is larger than 18 degrees.

The lamp lens as claimed in any one of claims 1 to
4, wherein said optical structures (34) are configured
as textured structures adapted for facilitating diffuse
reflection of the light emitted thereto.

The lamp lens as claimed in any one of claims 1 to
5, further characterized in that said light output sur-
face (2) has:

a ring surface portion (21) connected to said re-
flecting surface (3), surrounding the optical axis
(L), and adapted for passage of a portion of the
light which enters said lamp lens through said
surrounding surface portion (11) of said light in-
put surface (1) and which is reflected by said
reflecting surface (3); and

a central surface portion (22) disposed on the
optical axis (L), surrounded by said ring surface
portion (21), being a curved surface, and adapt-
ed for passage of a portion of the light which
enters said lamp lens through said end surface
portion (12) of said light input surface (1).

7. The lamp lens as claimed in claim 6, further char-

acterized in that said ring surface portion (21) of
said light output surface (2) is planar.



FIG.1



FI1G.2



¢ DI

o

17 ¢




EP 3 453 951 A1

14

7 DId




EP 3 453 951 A1

10



10

15

20

25

30

35

40

45

50

55

D)

Européisches
Patentamt

European
Patent Office

EP 3 453 951 A1

EUROPEAN SEARCH REPORT

Application Number

Office européen
des brevets

EP 17 00 1509

—

EPO FORM 1503 03.82 (P04C01)

DOCUMENTS CONSIDERED TO BE RELEVANT

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
Y EP 3 037 716 Al (STANLEY ELECTRIC CO LTD |1 INV.
[JP]) 29 June 2016 (2016-06-29) F21S43/14
* abstract; figures * F21543/20
----- F21543/31
Y EP 3 115 682 Al (LEXTAR ELECTRONICS CORP |1,3-8 F21S43/33
[TW]) 11 January 2017 (2017-01-11) F21S43/40
* abstract; figures * F21543/236
----- F21S43/237
Y US 9 689 554 B1 (HOUSEHOLDER JOHN R [US] 1,7.8 F21543/239
ET AL) 27 June 2017 (2017-06-27) F21543/241
* abstract; figures 14,15 * F21543/243
----- F21S43/245
Y US 20167238207 Al (HSIEH CHI-TANG [TW] ET |1,3-8 F21S43/247
AL) 18 August 2016 (2016-08-18) F21S41/143
* abstract; figures * F21541/20
----- F21S41/275
A EP 2 957 824 Al (STANLEY ELECTRIC CO LTD |1-8 F21S41/32
[JP]) 23 December 2015 (2015-12-23) F215S41/265
* abstract; figures *
A AT 518 109 Al (ZKW GROUP GMBH [AT]) 1-8 TECHNICAL FIELDS

15 July 2017 (2017-07-15)

SEARCHED (IPC)

* abstract; figures * F21S
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner

Munich

16 February 2018

Panatsas, Adam

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

page 1 of

1"




10

15

20

25

30

35

40

45

50

55

9

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

EUROPEAN SEARCH REPORT

EP 3 453 951 A1

Application Number

EP 17 00 1509

DOCUMENTS CONSIDERED TO BE RELEVANT

Category

Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages

to claim APPLICATION (IPC)

F21541/27
F21541/24

TECHNICAL FIELDS
SEARCHED (IPC)

—

The present search report has been drawn up for all claims

Place of search

Munich

Date of completion of the search Examiner

16 February 2018 Panatsas, Adam

EPO FORM 1503 03.82 (P04C01)

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

12

page 2 of




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 453 951 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 17 00 1509

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.

The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

16-02-2018
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 3037716 Al 29-06-2016 EP 3037716 Al 29-06-2016
JP 2016119250 A 30-06-2016
US 2016178155 Al 23-06-2016
EP 3115682 Al 11-01-2017 CN 105066062 A 18-11-2015
EP 3115682 Al 11-01-2017
JP 6118866 B2 19-04-2017
JP 2017016990 A 19-01-2017
TW 201702523 A 16-01-2017
US 2017009950 Al 12-01-2017
US 2017009951 Al 12-01-2017
US 9689554 Bl 27-06-2017  NONE
US 2016238207 Al 18-08-2016 CN 105889836 A 24-08-2016
TW 201629387 A 16-08-2016
US 2016238207 Al 18-08-2016
EP 2957824 Al 23-12-2015 EP 2957824 Al 23-12-2015
JP 2016006729 A 14-01-2016
US 2015367773 Al 24-12-2015
AT 518109 Al 15-07-2017 AT 518109 Al 15-07-2017
WO 2017120630 Al 20-07-2017

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

13




EP 3 453 951 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

«  TW 491833 [0004]

14



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

