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(54) LENS SET, AND LIGHTING DEVICE EMPLOYING LENS SET

(57) The present disclosure provides a lens combi-
nation and an illumination device adopting the lens com-
bination, wherein, the lens combination configured for
accommodation at least a first light source and a second
light source, includes: a first lens, including a first light
incident surface, a first light emergent surface and a first
accommodation space located on a side of the first light
incident surface and configured for accommodating the
first light source; the first light incident surface and the
first light emergent surface being of a curved surface
shape; and a second lens, including a second light inci-
dent surface, a second light emergent surface, and a
second accommodation space located on a side of the
second light incident surface and configured for accom-
modating the second light source; the second light inci-

dent surface and the second light emergent surface being
of a curved surface shape. An emergent light obtained
after an incident light emitted by a first light source passes
through the first light incident surface and the first light
emergent surface and an emergent light obtained after
an incident light emitted by the second light source pass-
es through the second light incident surface and the sec-
ond light emergent surface are consistent in light type
The present disclosure solves a problem in the prior art
that it is difficult to ensure obtaining a same light distri-
bution effect, after light emitted by different light sources
is transmitted through the lenses covering the light sourc-
es.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a technical
field of illumination, and more particularly, to a lens com-
bination and an illumination device adopting the same.

BACKGROUND

[0002] At present, an illumination device typically com-
prises a light source module and a lens in cooperation
with the light source module, to focus or collimate light
emitted by the above-described light source module
through the lens.
[0003] In the prior art, in order to achieve the above-
described purpose of focusing or collimating light, when
the illumination device comprises a plurality of light sourc-
es, one lens covering the light source is cooperatively
provided for each light source, and thus, it is necessary
to provide a plurality of lenses for the illumination device
comprising a plurality of light sources.
[0004] However, if lenses covering the light source is
provided for different light sources respectively, due to
unavoidable deviation in a process of the respective lens-
es themselves, it is difficult to ensure a same light distri-
bution effect after light emitted by different light sources
passes through the lenses covering the light sources,
which further affects an illumination effect of the illumi-
nation device.

SUMMARY

[0005] An object of embodiments of the present dis-
closure is to provide a lens combination and an illumina-
tion device adopting the same, to solve a problem in the
prior art that it is difficult to ensure obtaining a same light
distribution effect, after light emitted by different light
sources is transmitted through the lenses covering the
light sources.
[0006] In order to implement the above-described ob-
ject, the lens combination and the illumination device
adopting the lens combination provided by the embodi-
ments of the present disclosure are implemented as fol-
lows:
[0007] A lens combination, configured for accommo-
dation at least a first light source and a second light
source, wherein, the lens combination comprises:

a first lens, including a first light incident surface, a
first light emergent surface and a first accommoda-
tion space located on a side of the first light incident
surface and configured for accommodating the first
light source; the first light incident surface and the
first light emergent surface being of a curved surface
shape; and
a second lens, including a second light incident sur-
face, a second light emergent surface, and a second

accommodation space located on a side of the sec-
ond light incident surface and configured for accom-
modating the second light source; the second light
incident surface and the second light emergent sur-
face being of a curved surface shape;
wherein, an emergent light obtained after an incident
light emitted by a first light source passes through
the first light incident surface and the first light emer-
gent surface and an emergent light obtained after an
incident light emitted by the second light source
passes through the second light incident surface and
the second light emergent surface are consistent in
light type.

[0008] Furthermore, the first lens and the second lens
are provided integrally or separately.
[0009] Furthermore, the first lens is ring-shaped.
[0010] Furthermore, the first lens is configured such
that an included angle between a normal line and the
incident light emitted by the first light source is larger than
an included angle between the normal line and the emer-
gent light obtained after the incident light passing through
the light incident surface and the light emergent surface;
the second lens is configured such that an included angle
between the incident light emitted by the second light
source and the normal line is larger than an included
angle between the normal line and the emergent light
obtained after the incident light passing through the light
incident surface and the light emergent surface.
[0011] Furthermore, the second lens is ring-shaped or
dot-shaped; if the second lens is ring-shaped, then an
annulus center of the first lens coincides with an annulus
center of the second lens; if the second lens is dot-
shaped, then the second lens is located at the annulus
center of the first lens.
[0012] Furthermore, a first sectional surface of the first
lens obtained along the first cross-section line and a sec-
ond sectional surface of the second lens obtained along
the first cross-section line are not consistent in surface
type, and the first cross-section line passes through the
annulus center of the first lens.
[0013] Furthermore, a concavo-convex structure is lo-
cated on the first light incident surface and/or the first
light emergent surface, a concavo-convex structure is
located on the second light incident surface and/or the
second light emergent surface, and the concavo-convex
structures includes one or more of an etch structure and
a frosted structure.
[0014] Furthermore, a dispersion angle corresponding
to the etch structure or the frosted structure is positively
correlated with a distribution angle of the first light source
within the first accommodation space or a distribution
angle of the second light source within the second ac-
commodation space.
[0015] Furthermore, a granular-sensation eliminating
layer with a concavo-convex shape is formed on the first
light incident surface and/or the first light emergent sur-
face, and a granular-sensation eliminating layer with a
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concavo-convex shape is formed on the second light in-
cident surface and/or the second light emergent surface.
[0016] Furthermore, on the first light emergent surface
and/or the first light incident surface of the first lens, a
plurality of flanges parallel to each other are provided on
an outer surface of the first light emergent surface or an
inner surface of the first light incident surface, and are
arranged at intervals in an extending direction of the lens.
[0017] Furthermore, a curvature radius of the first light
incident surface is larger than a curvature radius of the
first light emergent surface; and a curvature radius of the
second light incident surface is larger than a curvature
radius of the second light emergent surface.
[0018] Furthermore, the second lens is dot-shaped or
annular, the first lens is annular and annularly arranged
on an outer periphery of the second lens, and a height
of the first lens and a height of the second lens are not
in consistent.
[0019] Furthermore, a top portion of the first lens is
higher than a top portion of the second lens.
[0020] Furthermore, the lens combination has a plate
base portion, both the first lens and the second lens are
provided on the base portion, and the base portion is
provided with at least two fixing via holes for assembling
screws.
[0021] To achieve the above object, the present dis-
closure provides a lens combination comprising: a sec-
ond lens and a first lens provided on an outer periphery
of the second lens, the first lens having a first light incident
surface and a first light emergent surface, the second
lens having a second light incident surface and a second
light emergent surface, the first light incident surface and
the second light incident surface, and the first light emer-
gent surface and the second light emergent surface are
all curved surfaces, and a first sectional surface of the
first lens obtained along a first cross-section line and a
surface type of a second sectional surface of the second
lens obtained along the first cross-section line are not
consistent in surface type.
[0022] Furthermore, the first lens and the second lens
are not consistent in height, and the first lens is higher
than the second lens.
[0023] Furthermore, the second lens is ring-shaped or
dot-shaped, and the first lens is ring-shaped.
[0024] Furthermore, the lens combination has a plate
base portion, both the first lens and the second lens are
provided on the base portion, and the base portion is
provided with at least two fixing via holes for assembling
screws.
[0025] Furthermore, on the first light emergent surface
and/or the first light incident surface of the first lens, a
plurality of flanges parallel to each other are provided on
an outer surface of the first light emergent surface or an
inner surface of the first light incident surface, and are
arranged at intervals in an extending direction of the lens.
[0026] Furthermore, a curvature radius of the first light
incident surface is larger than a curvature radius of the
first light emergent surface; and a curvature radius of the

second light incident surface is larger than a curvature
radius of the second light emergent surface.
[0027] To achieve the above object, the present dis-
closure provides an illumination device adopting lens
combination, comprising:

a housing;
a light source module, located within the housing,
the light source module including a substrate and a
first light source and a second light source provided
on the substrate; and
a lens combination, comprising a base portion, and
a first lens and a second lens provided on the base
portion, the first lens being annular, and the second
lens being annularly enclosed within the first lens;
wherein, the base portion of the lens combination is
integrated with the substrate and the housing of the
light source module, the first lens and the second
lens distribute light for the first light source and the
second light source respectively, the first lens cor-
responds to at least one group of first lenses annu-
larly arranged on the substrate, and the second lens
corresponds to at least one second light source an-
nularly enclosed within the first light source.

[0028] Furthermore, the base portion of the lens com-
bination is provided with at least two fixing via holes lo-
cated on an outer periphery of the first lens, the substrate
of the light source module is provided with at least two
positioning portions aligned with the fixing via holes, the
housing is provided with a bottom wall and an annular
side wall formed by extending from the outer periphery
of the bottom wall, the base portion of the lens combina-
tion, the substrate of the light source module are locked
by at least two screws to the bottom wall of the housing.
[0029] Furthermore, the illumination device further
comprises a reflective member, the reflective member
being assembled within the housing and placed at the
base portion of the lens combination, and the reflective
member possessing a reflective surface annularly pro-
vided on the outer periphery of the first lens.
[0030] Furthermore, the housing has a bottom wall and
an annular side wall formed extending from the outer
periphery of the bottom wall, the reflective member has
a mounting wall and an arc-shaped reflecting surface,
the mounting wall of the reflective member and the bot-
tom wall of the housing are assembled, the arc-shaped
reflective surface annularly surrounds the outer periph-
ery of the first lens and receives emergent light emitted
from the first light source and the second light source and
distributed by the first lens and the second lens.
[0031] Furthermore, the mounting wall of the reflective
member is fastened to be fitted with the annular side wall
of the housing, and the reflective member is flush with
an upper surface of the housing.
[0032] Furthermore, at least a drive module is integrat-
ed on the light source module, and an accommodation
space for accommodating the drive module presents be-
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tween the housing and the reflective member.
[0033] Furthermore, the illumination device further
comprises a reflective member and a surface annulus,
wherein, the surface annulus is assembled to the hous-
ing, and the reflective member is sandwiched between
the housing and the substrate of the light source module,
and the reflective member has a reflective surface annu-
larly provided on the outer periphery of the first lens.
[0034] Furthermore, the reflecting surface of the reflec-
tive member includes a first reflecting surface and a sec-
ond reflecting surface, a surface type of the first reflecting
surface is an inclination surface, and a surface type of
the second reflecting surface is a curved surface.
[0035] Furthermore, a first sectional surface of the first
lens obtained along a first cross-section line and a second
sectional surface of the second lens obtained along a
first cross-section line are not consistent in surface type.
[0036] Furthermore, the first lens includes a first light
incident surface, a first light emergent surface, and a first
accommodation space located on a side of the first light
incident surface and configured for accommodating the
first light source, the first light incident surface and the
first light emergent surface are curved surfaces; the sec-
ond lens includes a second light incident surface, a sec-
ond light emergent surface, and a second accommoda-
tion space located on a side of the second light incident
surface and configured for accommodating the second
light source, the second light incident surface and the
second light emergent surface are curved surfaces; and
an emergent light obtained after an incident light emitted
by the first light source passes through the first light in-
cident surface and the first light emergent surface and
an emergent light obtained after an incident light emitted
by the second light source passes through the second
light incident surface and the second light emergent sur-
face are consistent in light type.
[0037] Furthermore, on the first light emergent surface
and/or the first light incident surface of the first lens, a
plurality of flanges parallel to each other are provided on
an outer surface of the first light emergent surface or an
inner surface of the first light incident surface, and are
arranged at intervals in an extending direction of the lens.
[0038] Furthermore, a curvature radius of the first light
incident surface is larger than a curvature radius of the
first light emergent surface; and a curvature radius of the
second light incident surface is larger than a curvature
radius of the second light emergent surface.
[0039] Furthermore, the first lens correspondingly ac-
commodates two groups of first light sources arranged
in annular shape.
[0040] According to the above technical solution pro-
vided by the present disclosure, it can be seen that the
lens combination used in the illumination device accord-
ing to the present disclosure allows an emergent light
type obtained after incident light emitted by a first light
source accommodated in a first accommodation space
passes through a first light incident surface and a first
light emergent surface, coincides with an emergent light

type obtained after incident light emitted by a second light
source accommodated in a second accommodation
space passes through a second light incident surface
and a second light emergent surface, so it is possible to
ensure that a first lens and a second lens in the lens
combination may have a same light distribution effect, to
avoid providing one lens covering the light source re-
spectively for each light source, and to further improve
an illumination effect of the illumination device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0041] In order to clearly illustrate the technical solu-
tions of the embodiments of the present disclosure or the
prior art, the drawings that need to be used in the em-
bodiments or the prior art will be briefly described here-
inafter; it is obvious that the described drawings are only
related to some embodiments of the present disclosure,
those ordinary skilled in the art can obtain other drawings
based on the drawings, without any inventive work.

FIG. 1 is a perspective view of an illumination device
provided by Embodiment 1 of the present disclosure;
FIG. 2 is an exploded perspective view of the illumi-
nation device provided by Embodiment 1 of the
present disclosure;
FIG. 3 is a perspective sectional schematic view of
the illumination device in a direction of a line A-A of
FIG. 1;
FIG. 4 is a sectional schematic view of a lens com-
bination in the direction of the line A-A of FIG. 1;
FIG. 5 is a front view of the sectional perspective
schematic view shown in FIG. 3;
FIG. 6 is a structural schematic view of the lens com-
bination, on a side of a light incident surface, in Em-
bodiment 1 of the present disclosure;
FIG. 7a and FIG. 7b are schematic views showing
arrangement of a first light source on a light source
module in Embodiment 1 of the present disclosure;
FIG. 8 is a schematic view of a light distribution curve
in Embodiment 1 of the present disclosure;
FIG. 9 is an optical path diagram of light emitted by
the light source passing through the light incident
surface and a light emergent surface of a lens in
Embodiment 1 of the present disclosure;
FIG. 10 is an optical path diagram of light emitted by
the first and second light sources passing through
the lens combination in Embodiment 1 of the present
disclosure;
FIG. 11 is a perspective view of an illumination device
provided by Embodiment 2 of the present disclosure;
FIG. 12 is a exploded perspective view of the illumi-
nation device provided by Embodiment 2 of the
present disclosure;
FIG. 13 is a exploded perspective view of the illumi-
nation device at another angle provided by Embod-
iment 2 of the present disclosure;
FIG. 14 is a perspective view of the illumination de-
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vice provided by Embodiment 2 of the present dis-
closure connected with a drive power supply assem-
bly;
FIG. 15 is a perspective sectional schematic view of
the illumination device in a direction of a line B-B of
FIG. 11;
FIG. 16 is a sectional schematic view of a lens com-
bination in the direction of the line B-B of FIG. 11;
FIG. 17 is a front view of the perspective sectional
schematic view shown in FIG. 15;
FIG. 18 is another schematic view showing arrange-
ment of a first light source on a light source module
in Embodiment 2 of the present disclosure;
FIG. 19 is a structural schematic view of the lens
combination on a side of a light emergent surface in
Embodiment 2 of the present disclosure;
FIG. 20 is a top view of the lens combination in Em-
bodiment 2 of the present disclosure;
FIG. 21 is an optical path diagram in a cross section
of the lens combination of Embodiment 1 in the di-
rection of the line C-C of FIG. 2;
FIG. 22 is an optical path diagram in a cross section
of the lens combination of Embodiment 2 in the di-
rection of the line D-D of FIG. 19.

DETAILED DESCRIPTION

[0042] In order to make those skilled in the art better
understand the technical solutions of the embodiments
of the present disclosure, hereinafter, the technical so-
lutions of the embodiments of the present disclosure will
be described in a clearly and fully understandable way
in conjunction with the drawings related to the embodi-
ments of the present disclosure. It is obvious that the
described embodiments are just part of rather than all of
the embodiments of the present disclosure. Based on
the embodiments in the present disclosure, those skilled
in the art can obtain other embodiment(s), without any
inventive work, which should be within the scope of the
present disclosure.

Embodiment 1

[0043] Embodiment 1 of the present disclosure pro-
vides an illumination device, to solve a problem in the
prior art that it is difficult to ensure coincidence of emer-
gent light types of light emitted from respective light
sources included in the above-described illumination de-
vice after it is transmitted through the respective lenses.
[0044] With combination reference to FIG. 1 and FIG.
2, an illumination device 100 according to this embodi-
ment can comprise a housing 10, a light source module
40 provided within the housing 10 and a lens combination
30 in cooperation with the light source module 40.
[0045] The light source module 40 can include a sub-
strate 41, a plurality of annularly arranged first light sourc-
es 42 provided on a first surface 410 of the substrate 41,
one or more second light sources 43 provided on the first

surface 410 of the substrate 41. Wherein, the second
light source 43 is located at a position of an annulus cent-
er of the above-described first light source 42. The first
light source 42 and the second light source 43 as de-
scribed above can be light emitting diodes (LEDs), or
other types of light emitters. The above-described light
source module 40 further includes an electronic device
(not shown) provided on the substrate 41. The light
source module 40 can be provided with a drive module
integrated thereon (not shown) for driving the light source
module 40, the drive module can be integrated on the
first surface 410 of the substrate 41, or on the second
surface facing away from the first surface 410.
[0046] Accordingly, the lens combination 30 may com-
prise a base portion 33 for bonding to the substrate 41
of the above-described light source module 40, a first
lens 32 connected with the base portion 33 and having
an annular shape, and a second lens 31 connected with
the base portion 33 and located in an annulus center of
the first lens 32. Wherein, the above-described first lens
32 is provided in cooperation with the above-described
first light source 42 of the light source module, and the
above-described second lens 31 is provided in cooper-
ation with the second light source 43 of the above-de-
scribed light source module 40.
[0047] It should be noted that, the above-described
lens combination 30 is a lens component comprising at
least two lenses, the at least two lenses can be provided
integrally or non-integrally, and the number of lenses
comprised in the lens combination 30 is not limited there-
to. In the embodiment of the present application, the
above-described second lens 31 can be ring-shaped or
non ring-shaped (e.g., dot-shaped). Preferably, if the first
lens 32 and the second lens 31 are both ring-shaped,
then the annulus center of the first lens 32 (i.e., the an-
nulus center of the annulus presented by the lens) coin-
cides with the annulus center of the second lens 31; if
the first lens 32 is ring-shaped and the second lens 31
is dot-shaped, then a position of the second lens 31 can
be arranged on the annulus center of the first lens 32,
and further, if the second lens 31 is dot-shaped, then a
center of the dot of the second lens 31 can be set to
coincide with the annulus center of the above-described
first lens 32. Of course, in a feasible embodiment of the
present application, mutual positions of the first lens 32
and the second lens 31 as described above are not lim-
ited.
[0048] Preferably, in order to further enhance a light
emitting effect and aesthetics of the illumination device
100, the above-described illumination device 100 can fur-
ther comprise a reflective member 20 provided within the
housing 10 and annularly arranged. The reflective mem-
ber 20 is around the outside of the first lens 32. The re-
flective member 20 includes an arc-shaped reflecting sur-
face 21 and an opening 22 through which the lens com-
bination 30 passes when mounting. The above-de-
scribed reflective member 20 can perform mirror reflec-
tion, diffuse reflection, or reflection of an absorptive type,
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and the like.
[0049] In the embodiment of the present disclosure,
the housing 10 can include a bottom wall 12 and a side
wall 11 connected with the bottom wall 12; the bottom
wall 12 is provided thereon with a plurality of fixing screw
holes 13. Accordingly, the substrate 41 of the light source
module 40 is provided thereon with a plurality of position-
ing portions 45. The base portion 33 of the lens combi-
nation 30 is provided thereon with a plurality of fixing via
holes 34. The side wall 11 of the housing 10 is also pro-
vided thereon with a plurality of fastening portions 110
projecting inwardly from the side wall 11. The reflective
member 20 is also provided with a mounting wall 23 fitting
for the side wall 11 of the housing 10, which extends from
an upper surface 24 of the reflective member 20 down-
wardly as a vertical side wall and is provided surrounding
the outside of the reflecting surface 21 of the reflective
member 20. The mounting wall 23 is provided thereon
with a plurality of fastening holes 230 for cooperating with
the above-described fastening portion 110.
[0050] During the mounting process, firstly, the light
source module 40 is placed on the bottom wall 12 of the
housing 10, and during the placing process, the plurality
of positioning portions 45 of the above-described light
source module 40 are fitted over the plurality of fixing
screw holes 13 on the above-described bottom wall 12
respectively, then the lens combination 30 is placed on
the first surface 410 of the substrate 41 on which the first
light source 42 is provided. Similarly, during the placing
process, positions of the plurality of fixing via holes 34 of
the lens combination 30 can be aligned with positions of
the plurality of fixing screw holes 13, the light source mod-
ule 40 and the lens combination 30 as described above
are fixed within the housing 10, by bolts 70 in cooperation
with the fixing screw holes 13. Of course, the combining
mode of the light source module 40 and the lens combi-
nation 30 as described above is not limited thereto, which
may also be adhesive, riveting, and the like. Subsequent-
ly, the reflective member 20 is placed on the base portion
33 of the lens combination 30, and its reflecting surface
21 is provided surrounding the periphery of the first lens
32 of the lens combination 30, and mutual fixation be-
tween the reflective member 20 and the housing 10 is
implemented by the fastening portion 110 and the fas-
tening hole 230 in cooperation with each other. After as-
sembling, an upper surface 24 of the reflective member
20 is flush with an upper surface of the housing 10, and
the reflecting surface 21 and the side wall 11 of the hous-
ing 10 form an accommodation space 25 for accommo-
dating the electronic device (not shown) of the light
source module 40. In this embodiment, by disposing the
electronic device within the above-described accommo-
dation space 25, it is possible to effectively reduce a thick-
ness of the illumination device, so that the illumination
device is lighter and thinner. Wherein, the electronic de-
vice can include a drive module (not shown), so that the
drive module is also accommodated within the accom-
modation space 25. Of course, the above-described drive

module may also be integrally onto the substrate 41 to-
gether with the light source module. Similarly, the com-
bining mode the reflective member 20 and the housing
10 as described above is not limited thereto, which may
also be adhesive, riveting, and the like. It should be noted
that the illumination device 100 further comprises a lead
60 mounted at a bottom of the housing 10, and the lead
60 is electrically connected with the light source module
40.
[0051] With reference to FIG. 3 to FIG. 5, wherein, it
is defined that a cross section shown in FIG. 3 to FIG. 5
is obtained by cross-sectioning along a first cross-section
line (i.e., an A-A direction shown in FIG. 1), and the first
cross-section line passes through the annulus center of
the first lens 32. The first lens 32 includes a first lens
main body 320 having an annular shape and a first groove
323 formed inwardly recessed from the base portion 33,
the second lens 31 includes a second lens main body
310 and a second groove 313 formed inwardly recessed
from the base portion 33. The above-described first lens
32 has a first light incident surface 322 and a first light
emergent surface 324 opposite to each other. When the
lens combination 30 and the light source module 40 are
assembled, due to presence of the above-described first
groove 323, a first cavity 321 for accommodating the
above-described first light source 42 can be form be-
tween the above-described first light incident surface 322
and the above-described first surface 410 (with reference
to FIG. 2). Similarly, the above-described second lens
31 also has a second light incident surface 312 and a
second light emergent surface 314 opposite to each oth-
er, and when the lens combination 30 and the light source
module 40 are assembled, due to present of the above-
described second groove 313, a second cavity 311 for
accommodating the above-described second light
source 43 is formed between the second light incident
surface 312 of the second lens 31 and the above-de-
scribed first surface 410. In the embodiment of the
present disclosure, the annularly distributed first light
sources 42 of the light source module 40 can be accom-
modated within the first cavity 321 of the above-described
first lens 32, and as compared with the prior art, more
light sources can be provided within limited space of the
illumination device 100, to further improve luminous ef-
ficiency of the illumination device 100. In addition, the
lens combination 30 may accordingly adjust the number
of first light sources 42 located within the first lens 32,
according to a size of a desired light flux. Moreover, the
above-described lens combination 30 can share various
packages, with good compatibility, and an arrangement
mode of the light source on the substrate 41 is more
flexible.
[0052] Besides, it should be noted that, in the embod-
iment of the present disclosure, the first light incident sur-
face 322 and the first light emergent surface 324 of the
first lens 32 are provided as curved surfaces, and a cur-
vature radius of the first light incident surface 322 is larger
than a curvature radius of the first light emergent surface
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324. Similarly, the second light incident surface 312 and
the second light emergent surface 314 of the second lens
31 are provided as curved surfaces, and a curvature ra-
dius of the second light incident surface 312 is larger than
a curvature radius of the second light emergent surface
314. In this way, when the light source of the illumination
device is mounted within the lens combination 30, inci-
dent light emitted by the light source is completely trans-
mitted through the lens combination 30 to be emitted out-
ward, and the above-described first lens 32 and the sec-
ond lens 31 with curved surface shape can render better
luminous efficiency and better light distribution effect.
Since in the embodiment of the present disclosure, the
substrate 41 of the light source module 40 and the base
portion 33 of the lens combination 30 are bonded to each
other, to form the first cavity or the second cavity sur-
rounded by the substrate 41 and the base portion 33, the
respective first light sources and the respective second
light sources are completely accommodated within the
first cavity 321 or the second cavity 311, so that it is pos-
sible to ensure that incident light is completely transmit-
ted from the lens combination 30 and irradiated to the
outside of the illumination device, resulting in higher lu-
minous efficiency.
[0053] With reference to FIG. 4, in order that light dis-
tribution effects of respective light sources on the illumi-
nation device after passing through the above-described
lens combination 30 coincide with one another (i.e., the
emergent light types coincide with one another), in this
embodiment, a surface type of the first sectional surface
obtained along the first cross-section line in the first lens
32 and a surface type of the second sectional surface
obtained along the first cross-section line in the second
lens 31 is not consistent with one another. In this embod-
iment, in a thickness direction of the base portion 33, a
height of the above-described first lens 32 is not equal
to a height of the second lens 31 in the thickness direction
of the base portion 33. That is, if the height of the first
lens 32 in the thickness direction of the base portion 33
is defined as a first vertical distance from a first top portion
325 of the first lens 32 to the base portion 33; and the
height of the second lens 31 in the thickness direction of
the base portion 33 is defined as a second vertical dis-
tance from a second top portion 315 of the second lens
31 to the base portion 33; then the above-described first
vertical distance can be larger than or smaller than the
second vertical distance. Of course, in a preferred em-
bodiment, the above-described first vertical distance is
set to be larger than the above-described second vertical
distance. With specific reference to FIG. 4 and FIG. 9, a
maximum height of the first light incident surface 322 of
the above-described first lens 32 in the thickness direc-
tion of the base portion 33 is slightly larger than a maxi-
mum height of the second light incident surface 312 of
the second lens 31 in the thickness direction of the base
portion 33, and both heights are substantially close to
the thickness of the base portion 33.
[0054] As shown in FIG. 6, it is a structural schematic

view of the first lens at a side of the first light incident
surface. In a practical use process, a situation that a small
number of light sources are not lit may appear in the
illumination device, the situation may result in granular
sensation when a human eye observes the illumination
device through the lens. In order to eliminate the above-
described granular sensation and enhance a visual ef-
fect, in this embodiment, a granular-sensation eliminat-
ing layer 35 with a concavo-convex shape can be formed
on the first light incident surface 322 or the first light emer-
gent surface 324 of the first lens 32. The granular-sen-
sation eliminating layer 35 can be a concavo-convex
structure integrally formed on the first light incident sur-
face 322 and/or the first light emergent surface 324 of
the first lens 32 in any form, for example, a "V-shaped"
structure. Of course, the above-described granular-sen-
sation eliminating layer 35 in the concavo-convex shape
can be simultaneously provided on the first light incident
surface 322 and the first light emergent surface 324. In
a same principle, the above-described granular-sensa-
tion eliminating layer 35 may also be formed on the sec-
ond light incident surface or the second light emergent
surface of the second lens 31.
[0055] With reference to FIG. 7a and FIG. 7b, it is sche-
matic views showing arrangement of the first light source
on the light source module in the embodiment of the
present disclosure. Wherein, it can be seen that the
number of annularly arranged first light sources 42 can
be adjusted according to needs. A distribution angle of
the first light source 42 is defined as: an angle formed by
a connection line between one first light source 42 and
the annulus center and a connection line between anoth-
er one first light source 42 adjacent to the one first light
source 42 and the annulus center. Then, the number of
the first light sources 42 in FIG. 7a is 20, its distribution
angle is 18°, the number of first light sources 42 in FIG.
7b is 40, and its distribution angle is 9°. In the embodiment
of the present disclosure, in order to eliminate a phenom-
enon of light spots caused by non-controllable light in a
stretching direction of the annular first lens 32, a concavo-
convex structure can be formed on the first light incident
surface 322 or the first light emergent surface 324 of the
first lens 32; the concavo-convex structure can include
one or more of an etch structure formed by an etching
process, and a frosted structure formed by a scrub proc-
ess. In this embodiment, with the etch structure or the
frosted structure as described above, a dispersion angle
of emergent light obtained after incident light generated
by the above-described first light source 42 passes
through the first lens may meet a certain requirement.
[0056] With reference to FIG. 8, it is a schematic view
of a light distribution curve in the embodiment of the
present disclosure. With respect to a definition of the
above-described dispersion angle, it refers to that: when
a bundle of parallel rays is incident on the first lens 32,
and emergent light of 1/2 intensity corresponding to half
of a maximum value of emergent light intensity is deter-
mined, then, the dispersion angle refers to an included
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angle formed by two emergent light rays of 1/2 intensity.
For example, in the light distribution curve of FIG. 8, if
the maximum intensity of the emergent light is 1 (light of
the maximum intensity is concentrated at a normal line
position of the first lens), then emergent light of 1/2 in-
tensity is distributed in the above-described normal line
62.5° position; and thus, the dispersion angle at this time
is 5°.
[0057] In order to obtain a uniform light spot, in this
embodiment, the etch structure or the frosted structure
makes the dispersion angle of the first lens 32 to be pos-
itively correlated with the distribution angle of the first
light source 42. That is, when the distribution angle be-
comes small, it is necessary to reduce a size of the above-
described dispersion angle accordingly; and when the
distribution angle becomes large, it is necessary to in-
crease the size of the above-described dispersion angle
accordingly. For example, when the distribution angle is
18°, the above-described dispersion angle can be 12°,
and when the distribution angle is 9°, the above-de-
scribed dispersion angle can be 6°.
[0058] With reference to FIG. 9, it is an optical path
diagram of incident light of the light source passing
through the lens in the present disclosure. Both the light
incident surface and the light emergent surface of the
lens have a convergence effect on light. Wherein, an in-
cluded angle between the normal line and light incident
from the light source is defined as a, an included angle
between the normal line and light incident from the light
source and refracted by the light incident surface is de-
fined as b; and an included angle between the normal
line and light incident from the light source and refracted
by the light incident surface and further refracted by the
light emergent surface is defined as c. In general, the
above-described included angle a is in a range of 0° to
90°, and as refracted by the light incident surface, the
above-described included angle b become in a range of
0° to 65°, and as refracted by the light emergent surface,
the above-described included angle c become in a range
of 0° to 50°. With reference to FIG. 10, it is an optical
path diagram of light emitted by the first light source and
the second light source passing through the lens combi-
nation. If the light type of the emergent light is defined as
a maximum included angle between the normal line and
the emergent light obtained after light emitted by the light
source is refracted through the above-described lens (the
first lens 32 or the second lens 31). For example, a max-
imum included angle between the normal line and the
emergent light obtained after light emitted from the first
light source 42 within the first lens 32 is refracted by the
first light incident surface 322 and the first light emergent
surface 324 of the first lens 32 is β1, and a maximum
included angle between the normal line and the emergent
light obtained after light emitted by the second light
source 43 within the second lens 31 is refracted by the
second light incident surface and the second light emer-
gent surface of the second lens 31 is β2. Thus, the light
type of the emergent light obtained after light emitted by

the first light source 42 passes through the first lens 32
coincides with the light type of the emergent light obtained
after light emitted by the second light source 43 passes
through the second lens 31, which can be understood as
that the above-described included angle β1 and the
above-described included angle β2 are equal. It can be
seen that, since in the embodiment of the present disclo-
sure, the first lens 32 is arranged in an annular shape,
the second lens 31 is arranged in a dot shape; if the
surface type of the sectional surface of the first cross
section corresponding to the annular first lens 32 is set
to be the same as the surface type of the sectional surface
of the second cross section corresponding to the dot-
shaped second lens 31, it is difficult to achieve an effect
that the light type of the emergent light of the first light
source 42 after passing through the first lens 32 and the
light type of the emergent light of the second light source
43 after passing through the second lens 31 coincide
completely. To this end, in this embodiment, the sectional
surface type of the first cross section corresponding to
the above-described first lens 32 is set not to coincide
with the sectional surface type of the second cross sec-
tion corresponding to the above-described second lens
31, so as to implement that light distribution types of the
two are the same. Based on the above, according to the
present disclosure, the sectional surface types of the first
lens 32 and the second lens 31 are set not to coincide,
so as to implement that the first lens 32 and the second
lens 31 have the same light distribution effect (i.e., the
above-described included angle β1 and the above-de-
scribed included angle β2 are equal). In general, due to
different fabrication processes, the dot-shaped second
lens 31 is a rotationally symmetric surface type, while the
annular first lens 32 is not a rotationally symmetrical sur-
face type; it is assumed that a maximum included angle
β2 between emergent light obtained after incident light
passes through the dot-shaped second lens 31 and the
normal line is 60°, if the sectional surface type of the
annular first lens 32 is set to be the same as the sectional
surface type of the second lens 31, then it is possible that
the maximum included angle β2 between emergent light
obtained after incident light passes through the first lens
32 and the normal line is usually larger than 60° (e.g.,
70° to 80°). For the above-described reasons, in the
present disclosure, in order that the annular first lens 32
and the dot-shaped second lens 31 have the same light
distribution effect, the sectional surface type of the
above-described first lens 32 is changed by a process,
so that the maximum included angle β2 between emer-
gent light obtained after incident light passes through the
first lens 32 and the normal line is maintained at 60°. In
respective embodiments of the present disclosure, a
mode of changing the sectional surface shape of the first
lens 32 can include changing curvatures of the first light
incident surface 322 and the first light emergent surface
324 of the first lens 32, or changing the height of the first
lens 32, or changing a width of the first lens 32, and the
like, which will not be limited by the present disclosure.
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[0059] In summary, the lens combination used in the
illumination device according to Embodiment 1 of the
present disclosure allows the light type of the emergent
light obtained after incident light emitted by the first light
source accommodated in the first accommodation space
passes through the first light incident surface and the first
light emergent surface to coincide with the light type of
the emergent light obtained after incident light emitted
by the second light source accommodated in the second
accommodation space passes through the second light
incident surface and the second light emergent surface,
so that it is possible to ensure that the first lens and the
second lens in the lens combination can have the same
light distribution effect, and avoid providing one lens for
each light source to cover the light source, thus further
improving the illumination effect of the illumination de-
vice.

Embodiment 2

[0060] With combination reference to FIG. 11 to FIG.
13, an illumination device 100’ according to this embod-
iment can include a housing 10’, a surface annulus 50’
connected with the housing 10’, a light source module
40’ provided within the housing 10’, and a lens combina-
tion 30’ in cooperation with the light source module 40’.
[0061] The light source module 40’ can include a sub-
strate 41’, a plurality of first light source 42’ annularly
arranged on a first surface 410’ (the reference sign is not
shown) of the substrate 41’, one or more second light
sources 43’ provided on the first surface 410’ of the sub-
strate 41’. Wherein, the second light source 43’ is located
at the annulus center of the above-described first light
sources 42’. The first light sources 42’ and the second
light source 43’ as described above can be light emitting
diodes (LEDs), or other types of light emitters. The above-
described light source module 40’ further includes an
electronic device (not shown) provided on the substrate
41’. The light source module 40’ can be integrated with
a drive power supply assembly (not shown) for driving
the light source module 40’, the drive power supply as-
sembly can be integrated on the first surface 410’ of the
substrate 41’, or on the second surface provided opposite
to the first surface 410’. Of course, the drive power supply
assembly can also be provided externally, as shown in
FIG. 14, the illumination device 100’ further includes a
drive power supply assembly 80’, and the drive power
supply assembly 80’ is electrically connected with the
light source module 40’ within the housing 10’ through a
lead 60’.
[0062] Accordingly, the lens combination 30’ can in-
clude a base portion 33’ for bonding to the substrate 41’
of the above-described light source module 40’, a first
lens 32’ connected with the base portion 33’ and having
an annular shape, and a second lens 31’ connected with
the base portion 33’ and located in an annulus center of
the first lens 32’. Wherein, the above-described first lens
32’ is provided in cooperation with the above-described

first light source 42’ of the light source module 40’, and
the above-described second lens 31’ is provided in co-
operation with the second light source 43’ of the above-
described light source module 40’.
[0063] It should be noted that, the above-described
lens combination 30’ is a lens component comprising at
least two lenses, the at least two lenses can be provided
integrally or non-integrally; the number of lenses com-
prised in the lens combination 30’ is not limited thereto.
In the embodiment of the present application, the above-
described second lens 31’ can be annular or non-annular
(e.g., dot-shaped). Preferably, if the first lens 32’ and the
second lens 31’ are both annular, then the annulus center
of the first lens 32’ (i.e., the annulus center of the annulus
presented by the lens) coincides with the annulus center
of the second lens 31’; if the first lens 32’ is annular and
the second lens 31’ is dot-shaped, then a position of the
second lens 31’ can be arranged on the annulus center
of the first lens 32’, and further, if the second lens 31’ is
dot-shaped, then a center of the dot of the second lens
31’ can be set to coincide with the annulus center of the
above-described first lens 32’. Of course, in feasible em-
bodiments of the present application, mutual positions of
the first lens 32’ and the second lens 31’ as described
above are not limited.
[0064] Preferably, in order to further enhance a light
emitting effect and aesthetics of the illumination device
100’, the above-described illumination device 100 can
further include an annularly arranged reflective member
20’ provided between the housing 10’ and the surface
annulus 50’. The reflective member 20’ is around the out-
side of the first lens 32. The reflective member 20’ in-
cludes an inclined reflecting surface 21’, an upper end
surface 23’ and a lower end surface 25’ which are hori-
zontally and located at both ends of the reflecting surface
21’ respectively, and an opening 22’ through which the
lens combination 30’ passes when mounting. Wherein,
the reflecting surface 21’ includes a first reflecting surface
211’ and a second reflecting surface 212’, a surface type
of the first reflecting surface 211’ is an angular surface,
and a surface type of the second reflecting surface 212’
is a curved surface. The lower end surface 25’, the first
reflecting surface 211’, the second reflecting surface 212’
and the upper end surface 23’ are sequentially connect-
ed. The upper end surface 23’ is provided with a plurality
of guide grooves 24’, the lower end surface 25’ is provid-
ed with a circle accommodating groove 251’. A gasket
26’ is accommodated in the accommodating groove 251’,
for improving watertightness of the illumination device
100’. The above-described reflective member 20’ can
perform electroplated mirror reflection, diffuse reflection,
or reflection of an absorptive type, and the like, so as to
implement glare control. In addition, the surface type of
the reflecting surface 21’ is partially curved surface and
partially straight surface, so that the light spot is more
uniform.
[0065] In the embodiment of the present disclosure,
the housing 10’ can include a bottom wall 12’ and a side
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wall 11’ connected with the bottom wall 12’; the bottom
wall 12’ is provided thereon with a plurality of fixing screw
holes 13’ and a positioning post 14’; accordingly, the sub-
strate 41’ of the light source module 40’ is provided ther-
eon with a plurality of via holes (positioning portions 44’).
The base portion 33’ of the lens combination 30’ is pro-
vided thereon with a plurality of fixing via holes 34’. The
side wall 11’ of the housing 10’ is also provided thereon
with a plurality of fixing screw holes 15’ formed by ex-
tending from the outer surface toward the end surface,
and the side wall 11’ is also connected with two circlips
16’ thereon.
[0066] The surface annulus 50’ includes a side wall 51’
and an annular surface 52’ connected with the side wall
51’, the inner surface of the side wall 51’ is provided with
a plurality of positioning posts 53’, both ends of each
positioning post 53’ are provided with ribs 54’, the posi-
tioning post 53’ is in cooperation with the fixing screw
hole 15’, and the ribs 54’ are in cooperation with two sides
of the guide groove 24’ so as to play a role of guiding
when the reflective member 20’ is assembled. A plurality
of protrusions 55’ are also provided at a position on the
inner surface close to the annular surface 52’, and the
end surface 23’ of the reflective member 20’ is positioned
between the annular surface 52’ and the protrusions 55’
of the surface annulus 50’.
[0067] During the mounting process, firstly, the light
source module 40’ is placed on the bottom wall 12’ of the
housing 10’, and during the placing process, the plurality
of via holes (positioning portions) 44’ of the above-de-
scribed light source module 40’ are respectively fitted
over the plurality of fixing screw holes 13’ and the posi-
tioning posts 14’ on the above-described bottom wall 12’;
then the lens combination 30’ is placed on the first surface
410’ of the substrate 41’ on which the first light source
42’ is provided; during the placing process, positions of
the plurality of fixing via holes 34’ of the lens combination
30’ can be aligned with positions of the plurality of via
holes 44’ of the light source module 40’, then the light
source module 40’ and the lens combination 30’ as de-
scribed above are fixed within the housing 10’, by bolts
(not shown) in cooperation with the fixing screw holes
13’. Of course, a mode of combining the light source mod-
ule 40’ and the lens combination 30’ as described above
is not limited thereto, which may also be adhesive, rivet-
ing, and the like. Subsequently, the reflective member
20’ is placed on the peripheral of the lens combination
30’, by the bolt 70 passing through the fixing screw holes
16’ and accommodated within the positioning post 53’,
connection and fixation between the housing 10’, the re-
flective member 20’ and the surface annulus 50’ is
achieved. Similarly, a mode of combining the reflective
member 20’ and the housing 10’ as described above is
not limited thereto, which may also be adhesive, riveting,
and the like. With combination reference to FIG. 15 and
FIG. 17, wherein, it is defined that a cross section shown
in FIG. 15 to FIG. 17 is obtained by cross-sectioning along
a second cross-section line (i.e., the B-B direction shown

in FIG. 11), and the second cross-section line passes
through the annulus center of the first lens 32’. The first
lens 32’ includes a first lens main body 320’ having an
annular shape and a first groove 323’ formed inwardly
recessed from the base portion 33’, the second lens 31’
includes a second lens main body 310’ and a second
groove 313’ formed inwardly recessed from the base por-
tion 33’. The above-described first lens 32’ has a first
light incident surface 322’ and a first light emergent sur-
face 324’ opposite to each other; when the lens combi-
nation 30’ and the light source module 40’ are mounted,
due to presence of the above-described first groove 323’,
a first cavity 321’ for accommodating the above-de-
scribed first light source 42’ can be formed between the
above-described first light incident surface 322’ and the
above-described first surface 410’ (with reference to FIG.
12). Similarly, the above-described second lens 31’ also
has a second light incident surface and a second light
emergent surface opposite to each other; and due to
presence of the above-described second groove 313’,
when the lens combination 30’ and the light source mod-
ule 40’ are mounted, a second cavity 311’ for accommo-
dating the above-described second light source 43’ is
formed between the second light incident surface of the
second lens 31’ and the above-described first surface
410’. In the embodiment of the present disclosure, the
annularly distributed first light sources 42’ of the light
source module 40’ can be accommodated within the first
cavity 321’ of the above-described first lens 32’; in this
embodiment, the first light source 42’ is provided in a
form of one ring; and in other alternative embodiments,
for example, as shown in FIG. 18, the first light source
42’ is provided in a form of two or more rings, so that
more light sources can be provided within limited space
of the illumination device 100’, to further improve lumi-
nous efficiency of the illumination device 100’. In addition,
the lens combination 30’ may accordingly adjust the
number of first light sources 42’ located within the first
lens 32’, according to a size of a desired light flux. More-
over, the above-described lens combination 30’ may
share a variety of packages, with good compatibility, and
an arrangement mode of the light source on the substrate
41’ is more flexible.
[0068] Besides, it should be noted that, in the embod-
iment of the present disclosure, the first light incident sur-
face 322’ and the first light emergent surface 324’ of the
first lens 32’ are provided as curved surfaces, and a cur-
vature radius of the first light incident surface 322’ is larg-
er than a curvature radius of the first light emergent sur-
face 324’. In this way, when the light source of the illu-
mination device is mounted within the lens combination
30’, incident light emitted by the light source is completely
transmitted through the lens combination 30’ to be emit-
ted outward, and the first lens 32’ of the above-described
curved surface shape may render better luminous effi-
ciency and better light distribution effect. In the embodi-
ment of the present disclosure, the substrate 41’ of the
light source module 40’ and the base portion 33’ of the
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lens combination 30’ are bonded to each other, to form
the first cavity 321’ or the second cavity 311’ surrounded
by the substrate 41’ and the base portion 33’, the respec-
tive first light sources 42’ and the respective second light
sources 43’ are completely accommodated in the first
cavity 321’ or the second cavity 311’ as described above,
so that it is possible to ensure that incident light can be
completely transmitted from the lens combination 30’ and
irradiated to the outside of the illumination device, thus
resulting in higher luminous efficiency.
[0069] With reference to FIG. 15, in order that light dis-
tribution effects of the respective light sources on the
illumination device after passing through the above-de-
scribed lens combination 30’ coincide with one another,
in this embodiment, a surface type of the first sectional
surface obtained along the first cross-section line in the
first lens 32’ and a surface type of the second sectional
surface obtained along the first cross-section line in the
second lens 31’ do not coincide with one another. In this
embodiment, a height of the above-described first lens
32’ in a thickness direction of the base portion 33’ is not
equal to a height of the second lens 31’ in the thickness
direction of the base portion 33’. That is, if the height of
the first lens 32’ in the thickness direction of the base
portion 33’ is defined as a first vertical distance from a
first top portion 325’ of the first lens 32’ to the base portion
33’; and the height of the second lens 31’ in the thickness
direction of the base portion 33’ is defined as a second
vertical distance from a second top portion 315’ of the
second lens 31’ to the base portion 33’; then the above-
described first vertical distance can be larger than or
smaller than the second vertical distance. Of course, in
a preferred embodiment, the above-described first verti-
cal distance is set to be larger than the above-described
second vertical distance.
[0070] If the outer surface of the annular first lens 32’
is a smooth wall surface, then, it only has light control in
a radial direction X1, but no light control in a tangential
direction X2; light reflected by the reflective member 20’
is liable to form a bright ring, which affects uniformity of
the light spot. Therefore, in this embodiment, with the
lens combination 30’ as shown in FIG. 19, occurrence of
the bright ring can be avoided, to improve a visual effect.
In this embodiment, a plurality of flanges 321’ parallel to
each other can be provided on the outer surface of the
first light emergent surface 324’ of the first lens 32’; the
plurality of flanges 321’ are uniformly arranged at inter-
vals in an extending direction of the first lens 32’, and
each flange 321’ protrudes along the outer surface of the
first lens 32’. By providing a plurality of equally divided
flanges 321’ in the extending direction, light in the tan-
gential direction X2 is further dispersed to implement uni-
formity of the light spot. Of course, the above-described
flange 321’ may also be provided on the first light incident
surface 322’ and the first light emergent surface 324’ at
a same time. In a same principle, a plurality of equally
divided flanges 321’ may also be provided on the second
light incident surface and/or the second light emergent

surface of the second lens 31’. In a preferred embodiment
of the present disclosure, curvature of the flanges 321’
coincides with that of the light incident surface or the light
emergent surface provided.
[0071] As shown in FIG. 21, the first light emergent
surface 324 of the first lens 32 is a smooth wall surface,
and light enters from the first light incident surface 322
of the first lens 32 and is emitted from the first light emer-
gent surface 324; as shown in FIG. 22, the first light emer-
gent surface 324’ of the first lens 32’ is provided with a
plurality of flanges 321’, light enters from the first light
incident surface 322’ of the first lens 32’ and is emitted
from the first light emergent surface 324’; by comparing
optical paths shown in FIG. 22 and FIG. 21, with respect
to the first lens 32, because the flanges 321’ are provided
on the first light emergent surface 324’ in the first lens
32’, light beams irradiated on different flanges 321’ at
different incident angles and refracted by the flange 321’
and emitted out, the light beam is emitted dispersedly;
that is, emergent light is further scattered, which elimi-
nates a problem of the bright ring generated due to failing
to control light in the tangential direction X2 of the original
first lens 32.
[0072] An etch structure and a frosted structure may
also be used in the first light incident surface 322’ and
the second light incident surface, so that a light beam
angle of emergent light obtained after incident light gen-
erated by the above-described first light source 42’ pass-
es through the lens combination 30’ meets a certain re-
quirement.
[0073] In summary, in the lens combination 30’ used
in the illumination device according to Embodiment 2 of
the present disclosure, a plurality of consecutive flanges
are provided on the light emergent surface of at least one
lens therein, thus avoiding a situation of occurrence of
the bright ring formed by light emitted from the light emer-
gent surface, further improves uniformity of the light spot,
and improving an illumination effect of the illumination
device.
[0074] The above is only embodiments of the present
disclosure, and not intended to limit the present disclo-
sure. For those skilled in the art, various changes and
modifications can be made to the present disclosure. Any
modifications, equivalent alternations and improvements
without departing from the spirit and principle of the
present disclosure shall be included within the protection
scope thereof.

Claims

1. A lens combination, configured for accommodation
at least a first light source and a second light source,
wherein, the lens combination comprises:

a first lens, including a first light incident surface,
a first light emergent surface and a first accom-
modation space located on a side of the first light

19 20 



EP 3 343 099 A1

13

5

10

15

20

25

30

35

40

45

50

55

incident surface and configured for accommo-
dating the first light source; the first light incident
surface and the first light emergent surface be-
ing of a curved surface shape; and
a second lens, including a second light incident
surface, a second light emergent surface, and
a second accommodation space located on a
side of the second light incident surface and con-
figured for accommodating the second light
source; the second light incident surface and the
second light emergent surface being of a curved
surface shape;
wherein, an emergent light obtained after an in-
cident light emitted by a first light source passes
through the first light incident surface and the
first light emergent surface and an emergent
light obtained after an incident light emitted by
the second light source passes through the sec-
ond light incident surface and the second light
emergent surface are consistent in light type.

2. The lens combination according to claim 1, wherein,
the first lens and the second lens are provided inte-
grally or separately.

3. The lens combination according to claim 1, wherein,
the first lens is ring-shaped.

4. The lens combination according to claim 1, wherein,
the first lens is configured such that an included angle
between a normal line and the incident light emitted
by the first light source is larger than an included
angle between the normal line and the emergent light
obtained after the incident light passing through the
light incident surface and the light emergent surface;
the second lens is configured such that an included
angle between the incident light emitted by the sec-
ond light source and the normal line is larger than
an included angle between the normal line and the
emergent light obtained after the incident light pass-
ing through the light incident surface and the light
emergent surface.

5. The lens combination according to claim 1, wherein,
the first lens is ring-shaped, and the second lens is
ring-shaped or dot-shaped; if the second lens is ring-
shaped, then an annulus center of the first lens co-
incides with an annulus center of the second lens; if
the second lens is dot-shaped, then the second lens
is located at the annulus center of the first lens.

6. The lens combination according to claim 5, wherein,
a first sectional surface of the first lens obtained
along the first cross-section line and a second sec-
tional surface of the second lens obtained along the
first cross-section line are not consistent in surface
type, and the first cross-section line passes through
the annulus center of the first lens.

7. The lens combination according to claim 1, wherein,
a concavo-convex structure is located on the first
light incident surface and/or the first light emergent
surface, a concavo-convex structure is located on
the second light incident surface and/or the second
light emergent surface, and the concavo-convex
structures includes one or more of an etch structure
and a frosted structure.

8. The lens combination according to claim 7, wherein,
a dispersion angle corresponding to the etch struc-
ture or the frosted structure is positively correlated
with a distribution angle of the first light source within
the first accommodation space or a distribution angle
of the second light source within the second accom-
modation space.

9. The lens combination according to claim 1, wherein,
a granular-sensation eliminating layer with a conca-
vo-convex shape is formed on the first light incident
surface and/or the first light emergent surface, and
a granular-sensation eliminating layer with a conca-
vo-convex shape is formed on the second light inci-
dent surface and/or the second light emergent sur-
face.

10. The lens combination according to claim 1, wherein,
on the first light emergent surface and/or the first
light incident surface of the first lens, a plurality of
flanges parallel to each other are provided on an
outer surface of the first light emergent surface or an
inner surface of the first light incident surface, and
are arranged at intervals in an extending direction of
the lens.

11. The lens combination according to claim 1, wherein,
a curvature radius of the first light incident surface
is larger than a curvature radius of the first light emer-
gent surface; and a curvature radius of the second
light incident surface is larger than a curvature radius
of the second light emergent surface.

12. The lens combination according to claim 1, wherein,
the second lens is dot-shaped or annular, the first
lens is annular and annularly arranged on an outer
periphery of the second lens, and a height of the first
lens and a height of the second lens are not in con-
sistent.

13. The lens combination according to claim 12, where-
in, a top portion of the first lens is higher than a top
portion of the second lens.

14. The lens combination according to claim 1, wherein,
the lens combination has a plate base portion, both
the first lens and the second lens are provided on
the base portion, and the base portion is provided
with at least two fixing via holes for assembling
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screws.

15. A lens combination comprising: a second lens and
a first lens provided on an outer periphery of the sec-
ond lens, the first lens having a first light incident
surface and a first light emergent surface, the second
lens having a second light incident surface and a
second light emergent surface, the first light incident
surface and the second light incident surface, and
the first light emergent surface and the second light
emergent surface are all curved surfaces, and a first
sectional surface of the first lens obtained along a
first cross-section line and a surface type of a second
sectional surface of the second lens obtained along
the first cross-section line are not consistent in sur-
face type.

16. The lens combination according to claim 15, where-
in, the first lens and the second lens are not consist-
ent in height, and the first lens is higher than the
second lens.

17. The lens combination according to claim 15, where-
in, the second lens is ring-shaped or dot-shaped,
and the first lens is ring-shaped.

18. The lens combination according to claim 15, where-
in, the lens combination has a plate base portion,
both the first lens and the second lens are provided
on the base portion, and the base portion is provided
with at least two fixing via holes for assembling
screws.

19. The lens combination according to claim 15, where-
in, on the first light emergent surface and/or the first
light incident surface of the first lens, a plurality of
flanges parallel to each other are provided on an
outer surface of the first light emergent surface or an
inner surface of the first light incident surface, and
are arranged at intervals in an extending direction of
the lens.

20. The lens combination according to claim 15, where-
in, a curvature radius of the first light incident surface
is larger than a curvature radius of the first light emer-
gent surface; and a curvature radius of the second
light incident surface is larger than a curvature radius
of the second light emergent surface.

21. An illumination device adopting lens combination,
comprising:

a housing;
a light source module, located within the hous-
ing, the light source module including a sub-
strate and a first light source and a second light
source provided on the substrate; and
a lens combination, comprising a base portion,

and a first lens and a second lens provided on
the base portion, the first lens being annular,
and the second lens being annularly enclosed
within the first lens;
wherein, the base portion of the lens combina-
tion is integrated with the substrate and the
housing of the light source module, the first lens
and the second lens distribute light for the first
light source and the second light source respec-
tively, the first lens corresponds to at least one
group of first lenses annularly arranged on the
substrate, and the second lens corresponds to
at least one second light source annularly en-
closed within the first light source.

22. The illumination device according to claim 21, where-
in, the base portion of the lens combination is pro-
vided with at least two fixing via holes located on an
outer periphery of the first lens, the substrate of the
light source module is provided with at least two po-
sitioning portions aligned with the fixing via holes,
the housing is provided with a bottom wall and an
annular side wall formed by extending from the outer
periphery of the bottom wall, the base portion of the
lens combination, the substrate of the light source
module are locked by at least two screws to the bot-
tom wall of the housing.

23. The illumination device according to claim 21, where-
in, the illumination device further comprises a reflec-
tive member, the reflective member being assem-
bled within the housing and placed at the base por-
tion of the lens combination, and the reflective mem-
ber possessing a reflective surface annularly provid-
ed on the outer periphery of the first lens.

24. The illumination device according to claim 23, where-
in, the housing has a bottom wall and an annular
side wall formed extending from the outer periphery
of the bottom wall, the reflective member has a
mounting wall and an arc-shaped reflecting surface,
the mounting wall of the reflective member and the
bottom wall of the housing are assembled, the arc-
shaped reflective surface annularly surrounds the
outer periphery of the first lens and receives emer-
gent light emitted from the first light source and the
second light source and distributed by the first lens
and the second lens.

25. The illumination device according to claim 24, where-
in, the mounting wall of the reflective member is fas-
tened to be fitted with the annular side wall of the
housing, and the reflective member is flush with an
upper surface of the housing.

26. The illumination device according to claim 24, where-
in, at least a drive module is integrated on the light
source module, and an accommodation space for
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accommodating the drive module presents between
the housing and the reflective member.

27. The illumination device according to claim 21, further
comprising a reflective member and a surface annu-
lus, wherein, the surface annulus is assembled to
the housing, and the reflective member is sand-
wiched between the housing and the substrate of
the light source module, and the reflective member
has a reflective surface annularly provided on the
outer periphery of the first lens.

28. The illumination device according to claim 27, where-
in, the reflecting surface of the reflective member
includes a first reflecting surface and a second re-
flecting surface, a surface type of the first reflecting
surface is an inclination surface, and a surface type
of the second reflecting surface is a curved surface.

29. The illumination device according to claim 21, where-
in, a first sectional surface of the first lens obtained
along a first cross-section line and a second section-
al surface of the second lens obtained along a first
cross-section line are not consistent in surface type.

30. The illumination device according to claim 29, where-
in, the first lens includes a first light incident surface,
a first light emergent surface, and a first accommo-
dation space located on a side of the first light inci-
dent surface and configured for accommodating the
first light source, the first light incident surface and
the first light emergent surface are curved surfaces;
the second lens includes a second light incident sur-
face, a second light emergent surface, and a second
accommodation space located on a side of the sec-
ond light incident surface and configured for accom-
modating the second light source, the second light
incident surface and the second light emergent sur-
face are curved surfaces; and an emergent light ob-
tained after an incident light emitted by the first light
source passes through the first light incident surface
and the first light emergent surface and an emergent
light obtained after an incident light emitted by the
second light source passes through the second light
incident surface and the second light emergent sur-
face are consistent in light type.

31. The illumination device according to claim 21, where-
in, on the first light emergent surface and/or the first
light incident surface of the first lens, a plurality of
flanges parallel to each other are provided on an
outer surface of the first light emergent surface or an
inner surface of the first light incident surface, and
are arranged at intervals in an extending direction of
the lens.

32. The illumination device according to claim 21, where-
in, a curvature radius of the first light incident surface

is larger than a curvature radius of the first light emer-
gent surface; and a curvature radius of the second
light incident surface is larger than a curvature radius
of the second light emergent surface.

33. The illumination device according to claim 21, where-
in, the first lens correspondingly accommodates two
groups of first light sources arranged in annular
shape.
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