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(54) LAMP MODULE

(57) A lamp module (10) including a reflector (200)
having an incident surface (210) and an output surface
(220) and a light adjusting element (100) configured with-
in the reflector (200) is provided. A light source (300) is
configured in the incident surface (210). The light adjust-
ing element (100) includes a first adjusting structure
(110), a second adjusting structure (120) and a third ad-

justing structure (130). The second adjusting structure

(120) is connected to the first adjusting structure (110)
configured outside thereof. The third adjusting structure
(130) is connected to the second adjusting structure

100

(120) configured outside thereof. The first adjusting struc-
ture (110), the second adjusting structure (120) and the
third adjusting structure (130) are applied for adjusting
and controlling light emitted to the output surface (220).
The distance between the third adjusting structure (130)
and the incident surface (210) is less than the distance
between the second adjusting structure (120) and the
incident surface (210). The distance between the second
adjusting structure (120) and the incident surface (210)
is less than the distance between the first adjusting struc-
ture (110) and the incident surface (210) .
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The presentinvention relates to alamp module,
particularly to a lamp module providing an improved vis-
ual effect.

2. Description of the Related Art

[0002] The current lighting technology generally uses
direct lighting technology, which is relatively simple and
straightforward but may lead to the problems that the
light source is too dazzling and the lighting is uneven.
Particularly, for some special occasions such as perform-
ances or exhibitions, the obvious light source produces
less glare and less uniform lightand cannot provide better
or softer comfort.

Summary of the Invention

[0003] It is a major objective of the present invention
to provide a lamp module to provide a better or softer
light projection effect.

[0004] To achieve the above objective, the present in-
vention provides a lamp module connected to a light
source, which includes a reflector and a light adjusting
element. The light source emits at least one light beam.
The reflector has an incident surface and an output sur-
face. The light source is configured in the incident sur-
face, and the light adjusting element is configured within
the reflector. Specifically, the light adjusting element in-
cludes a first adjusting structure, a second adjusting
structure and a third adjusting structure. The second ad-
justing structure is connected to the first adjusting struc-
ture, and the third adjusting structure is connected to the
second adjusting structure. The first adjusting structure,
the second adjusting structure, and the third adjusting
structure are used to adjust and control the light emitted
to the output surface. Also, the first adjusting structure is
disposed outside of the second adjusting structure, and
the second adjusting structure is disposed outside of the
third adjusting structure. The distance between the third
adjusting structure and the incident surface is less than
the distance between the second adjusting structure and
the incident surface, and the distance between the sec-
ond adjusting structure and the incident surface is less
than the distance between the first adjusting structure
and the incident surface.

[0005] Inthe presentinvention, the first adjusting struc-
ture is provided with a first cut-off groove, the opening of
which is facing the incident surface.

[0006] In the presentinvention, the first cut-off groove
is a V-shaped groove.

[0007] In the presentinvention, the first cut-off groove
has a first cut-off wall and a second cut-off wall. The first
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cut-off wall is directly or indirectly connected to the re-
flector, and the second cut-off wall is connected to the
second adjusting structure.

[0008] In the present invention, the distance between
the first cut-off wall and the incident surface is less than
the distance between the second cut-off wall and the in-
cident surface.

[0009] In the present invention, the third adjusting
structure is disposed inside of the second adjusting struc-
ture and extends from the inside of the second adjusting
structure toward the incident surface to protrude outside
the second adjusting structure.

[0010] Inthepresentinvention, asecond cut-offgroove
is formed between the second adjusting structure and
the third adjusting structure. The distance between the
wall of the third adjusting structure and the incident sur-
face is less than the distance between the second ad-
justing structure and the incident surface.

[0011] In the present invention, the inner wall of the
third adjusting structure is formed with a light reflective
coating.

[0012] In the present invention, the second adjusting

structure has a first opening and a second opening, and
the third adjusting structure has a third opening and a
fourth opening. The diameter of the first opening is larger
than that of the second opening, the diameter of the third
opening is less than that of the fourth opening, and the
distance between the third opening and the incident sur-
face is less than the distance between the first opening
and the incident surface.

[0013] In the present invention, the second adjusting
structure is an inverted cone structure, and the third ad-
justing structure is a cone structure.

[0014] In the present invention, the distance between
the first opening and the incident surface is less than the
distance between the second opening and the incident
surface, and the distance between the third opening and
the incident surface is less than the distance between
the fourth opening and the incident surface.

[0015] In the present invention, the second adjusting
structure has a base that extends from the second open-
ing toward the first opening, and the third adjusting struc-
ture is located at the base.

[0016] In the present invention, the second adjusting
structure further includes a cut-off surface surrounding
the first opening.

[0017] In the present invention, the light adjusting ele-
ment further includes a fourth adjusting structure con-
nected to the third adjusting structure for adjusting light,
and the third adjusting structure is disposed outside of
the fourth adjusting structure.

[0018] In the present invention, the fourth adjusting
structure is configured inside of the third adjusting struc-
ture and has a third cut-off groove.

[0019] In the present invention, the distance between
the third adjusting structure and the incident surface is
equal to the distance between the fourth adjusting struc-
ture and the incident surface.
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[0020] In the present invention, the distance between
the third adjusting structure and the output surface is less
than the distance between the fourth adjusting structure
and the output surface.

[0021] In the present invention, the outer wall of the
fourth adjusting structure is formed with a light reflective
coating.

[0022] In the present invention, the light adjusting ele-
ment further includes a first connecting structure having
a connecting element and a ring-shaped element. The
first connecting structure is connected to the first adjust-
ing structure configured outside thereof, the first connect-
ing structure is connected to the reflector through the
connecting element and the ring-shaped element, and
the first adjusting structure and the ring-shaped element
have a first gap therebetween.

[0023] In the presentinvention, the light adjusting ele-
ment further includes a second connecting element, the
second connecting element is connected to the second
adjusting structure configured outside thereof and con-
nected to the first adjusting structure, and the first adjust-
ing structure and the second adjusting structure have a
second gap therebetween.

[0024] Based on the abovementioned structures, the
lamp module in the present invention provides a light
adjusting element in the reflector to effectively adjust and
control the light emitted to the output surface so as to
provide an improved or softer light projection effect.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025]

FIG. 1 is a cross-sectional view of a lamp module
according to an embodiment of the present inven-
tion;

FIG. 2 is a schematic diagram showing a light ad-
justing element of the lamp module in FIG. 1;

FIG. 3 is a cross-sectional view of the light adjusting
element in FIG. 2; and

FIG. 4 is an enlarged schematic diagram of a first
adjusting structure in FIG. 1.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0026] Hereafter, the technical content of the present
invention will be better understood with reference to pre-
ferred embodiments.

[0027] FIG. 1is a cross-sectional view of a lamp mod-
ule according to an embodiment of the present invention.
FIG. 2 is a schematic diagram showing a light adjusting
element of the lamp module in FIG. 1. FIG. 3 is a cross-
sectional view of the light adjusting element in FIG. 2.
FIG. 4 is an enlarged schematic diagram of a first adjust-
ing structure in FIG. 1. Please refer to FIGS. 1, 2, 3, and
4. In the present embodiment, a lamp module 10 is con-
nected to a light source 300. The light source 300, for
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example, is an LED (Light Emitting Diode), suitable for
emitting at least one light beam. The lamp module 10 in
the embodiment includes a light adjusting element 100,
areflector 200, and a light source 300. Also, the reflector
200, for example, is a reflector. The reflector 200 in the
embodimentincludes anincident surface 210 and an out-
put surface 220. The light source 300 is configured in the
incident surface 210.

[0028] Itis worth noting that the light adjusting element
100 in the embodiment is disposed in the reflector 200
for effectively adjusting and controlling the light reflected
to the output surface. Also, the light generated by the
lamp module 10 according to the matched reflector 20
can be projected at an effective angle to form effective
light. For example, the reflector 20 is a reflector of 10°
and its effective angle is 10°, but it is not limited thereto.
In this way, as the light intensity within the effective angle
of 10° is more than 300cd, the light beyond 10° will be
weakened and form a halo. The light that forms this halo
can be softer because of the design of the light adjusting
element 100. In other words, the lamp module 10 in the
embodiment utilizes the design of the light-adjusting el-
ement 100 to generate a better or softer light projection
effect after the light outside the effective angle of 10° is
reflected by the light-adjusting element 100. As long as
the user is standing at an angle of 75° and looking back
at the lamp module 10, the user will not directly see the
light source 300, such that the high-intensity light emitted
by the light source 300 will not directly entering the user’s
eyes and cause discomfort. Particularly, for some special
occasions such as performances and exhibitions, the
lightadjusting element 100 is designed such thatthe lamp
module 10 in the embodiment can provide a more uniform
illumination surface to further improve the visual appear-
ance.

[0029] Specifically, the light adjusting element 100 in
the embodiment includes a first adjusting structure 110,
a second adjusting structure 120, and a third adjusting
structure 130. Specifically, the second adjusting struc-
ture 120 is connected to the first adjusting structure 110,
and the third adjusting structure is connected to the sec-
ond adjusting structure 120. In this embodiment, the first
adjusting structure 110, the second adjusting structure
120 and the third adjusting structure 130 are used to con-
trol and adjust the light reflected to the output surface
220. Furthermore, in the present embodiment, the first
adjusting structure 110 is disposed outside of the second
adjusting structure 120, and the second adjusting struc-
ture 120 is disposed outside of the third adjusting struc-
ture 130. Preferably, the light adjusting element 100 in
the embodiment can further include a fourth adjusting
structure 140 for adjusting the light. The fourth adjusting
structure 140 is connected to the third adjusting structure
130 on the inside of the third adjusting structure 130. In
other words, the third adjusting structure 130 is disposed
outside of the fourth adjusting structure 140.

[0030] Particularly, the central structure of the light ad-
justing element 100 in the embodiment has a relatively
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high structural height, which corresponds to the incident
surface 210. In contrast, the outside of the light adjusting
element 100 has a relatively low structural height. Thus,
in the present embodiment, the distance L3 between the
third adjusting structure 130 and the incident surface 210
is equal to the distance L4 between the fourth adjusting
structure 140 and the incident surface 210, the distance
L3 between the third adjusting structure 130 and the in-
cident surface 210 is less than the distance L2 between
the second adjusting structure 120 and the incident sur-
face 210, and the distance L2 between the second ad-
justing structure 120 and the incident surface 210 is less
than the distance L1 between the first adjusting structure
110 and the incident surface 210. Furthermore, after the
light source 300 emits the light, the fourth adjusting struc-
ture 140, the third adjusting structure 130, the second
adjusting structure 120 and the first adjusting structure
110 adjust and control the light reflected to the output
surface at different configuration positions or height po-
sitions respectively to provide better or softer light pro-
jection effects.

[0031] Itisworth noting that, inthe aforementioned em-
bodiment, although the distance L3 between the third
adjusting structure 130 and the incident surface 210 is
equal to the distance L4 between the fourth adjusting
structure 140 and the incident surface 210, in other pre-
ferred embodiments, the distance L3 between the third
adjusting structure 130 and the incident surface 210 may
be greater or less than the distance L4 between the fourth
adjusting structure 140 and the incident surface 210, but
the present invention is not limited thereto.

[0032] Furthermore, the light adjusting element 100 in
the embodiment can also include a first connecting struc-
ture 150 and a second connecting element 160. The first
connecting structure 150 is connected to the first adjust-
ing structure 110 configured outside thereof, and con-
nected to the reflector 200. Furthermore, the light adjust-
ing element 100 is effectively fixed to the reflector 200.
Preferably, the first connecting structure 150 has a con-
necting element 152 and aring-shaped element 154. The
connecting element 152 may be, for example, a rib. The
first connecting structure 150 is connected to the first
adjusting structure 110 configured outside thereof, and
the first connecting structure 110 can be connected to
the reflector 200 through the connecting element 152 and
the ring-shaped element 154 in sequence. In a preferred
embodiment, the first connecting structure 150 is a ring-
shaped structure comprising a hook. The hook may be
disposed on the ring-shaped element 154 such that the
first connecting structure 150 can be connected with the
inside of the reflector 200. Furthermore, a first gap S1
exists between the ring-shaped element 154 and the first
connecting structure 110 for light penetration. Specifical-
ly, although the light adjusting element 100 in the em-
bodiment is fixed to the reflector 200 through the first
connecting structure 150, in other preferred embodi-
ments, the light adjusting element 100 may be directly or
indirectly connected with the reflector 200 by using the
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first adjusting structure 110, the second adjusting struc-
ture 120 or the third adjusting structure 130, but the
present invention is not limited thereto.

[0033] Inaddition, the second connecting element 160
in the embodiment is connected to the second adjusting
structure 120 configured outside thereof and connected
to the first adjusting structure 110. Specifically, the sec-
ond connecting element 160 may be, for example, a rib
connected between the first adjusting structure 110 and
the second adjusting structure 120. The first adjusting
structure 110 and the second adjusting structure 120
have a second gap S2 therebetween for light penetration,
wherein the width of the second gap S2 is larger than
that of the first gap S1.

[0034] Next, the present invention will be described in
detail herein with respect to the design of the first adjust-
ing structure 110, the second adjusting structure 120, the
third adjusting structure 130, and the fourth adjusting
structure 140.

[0035] Inthis embodiment, the first adjusting structure
110 is provided with a first cut-off groove G1. The first
cut-off groove G1 is a V-shaped groove, and its opening
faces toward the incident surface 210. Furthermore, the
first cut-off groove G1 has a first cut-off wall 112 and a
second cut-off wall 114. The first cut-off wall 112 is indi-
rectly connected to the reflector 200 through the first con-
necting structure 150, and the second cut-off wall 114 is
connected to the second adjusting structure 120 through
the second connecting element 160. The first cut-off wall
112 may be directly connected to the reflector 200, and
the second cut-off wall 114 may be directly connected to
the second adjusting structure 120, but the present in-
vention is not limited thereto.

[0036] Additionally, in the present embodiment, the
distance between thefirst cut-offwall 112 and the incident
surface 210 is less than the distance between the second
cut-off wall 114 and the incident surface 210. In other
words, the height of the first cut-off wall 112 is greater
than the height of the second cut-off wall 114. Therefore,
a portion of the light emitted by the light source 300 is
limited by the first cut-off wall 112 to avoid forming a halo
after a portion of the light reflected by the reflector 200
is emitted at an effective angle. Also, the portion of the
light emitted by the light source 300 is limited by the V-
shaped groove between the first cut-off wall 112 and the
second cut-off wall 114. Furthermore, a portion of the
light emitted by the light source 300 is reflected repeat-
edly in the V-shaped groove, and it cannot easily be re-
emitted to the output surface 220 due to structural block-
age. Additionally, the outside of the second cut-off wall
114 will project the incident light at an effective angle to
form effective light. That is, with the first adjusting struc-
ture 110 provided in the embodiment, the first cut-off wall
112 and the first cut-off groove G1 can be used to shield
a portion of the light projected beyond the effective angle.
Furthermore, the incident light projected at the effective
angle by the outer edge of the second cut-off wall 114
can form effective light.
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[0037] Furthermore, the second adjusting structure
120 in the embodimentis an inverted cone structure, and
the third adjusting structure 130 is a cone structure. The
third adjusting structure 130 is disposed at the inner edge
of the second adjusting structure 120, extends from the
inner edge of the second adjusting structure 120 toward
the incident surface 210, and protrudes outside of the
second adjusting structure 120. Specifically, the second
adjusting structure 120 has a first opening O1 and a sec-
ond opening 02. The distance between the first opening
O1 and the incident surface 210 is less than the distance
between the second opening 02 and the incident surface
210, and the diameter R1 of the first opening O1 is larger
than the diameter R2 of the second opening 02. Corre-
spondingly, the third adjusting structure 130 has a third
opening 03 and a fourth opening 04. The distance be-
tween the third opening 03 and the incident surface 210
is less than the distance between the fourth opening 04
and the incident surface 210, and the diameter R3 of the
third opening 03 is less than the diameter R4 of the fourth
opening 04.

[0038] As described above, in the present embodi-
ment, the second adjusting structure 120 has a base 122
that extends from the second opening 02 toward the first
opening O1, and the third adjusting structure 130 is lo-
cated at the base 122 and protrudes outside the second
adjusting structure 120. In this way, the distance between
the third opening 03 and the incident surface 210 is less
than the distance between the first opening O1 and the
incident surface 210. In other words, the distance be-
tween the third adjusting structure 130 and the incident
surface 210 is less than the distance between the second
adjusting structure 120 and the incident surface 210.
[0039] Particularly, in the present embodiment, a sec-
ond cut-off groove G2 is designed to be disposed be-
tween the second adjusting structure 120 and the third
adjusting structure 130. Since the distance between the
third adjusting structure 130 and the incident surface 210
is less than the distance between the second adjusting
structure 120 and the incident surface 210, in the design
of the second cut-off groove G2, the distance between
the wall of the third adjusting structure 130 and the inci-
dent surface 210 is less than the distance between the
second adjusting structure 120 and the incident surface
210. In addition, the second adjusting structure 120 al-
lows the surface surrounding the first opening O1 to be
used as a cut-off surface 124 to effectively shield light
that is partially projected at an effective angle.

[0040] So that the light projected to the effective angle
will be more uniform, the embodiment can comprise a
light reflective coating on the inner edge of the wall of the
third adjusting structure 130. Similarly, the embodiment
may also comprise a light reflective coating on the outer
edge of the wall of the fourth adjusting structure 140. In
this way, the light incident between the third adjusting
structure 130 and the fourth adjusting structure 140 can
be projected with a suitable light intensity. Additionally,
the fourth adjusting structure 140 in the embodiment has
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a third cut-off groove G3 that is mainly capable of directly
shielding a portion of the light directed to the output sur-
face 220 to prevent visual discomfort and to soften the
light projected from the output surface 220. The third cut-
offgroove G3 may also be, forexample, a V-groove struc-
ture with the opening facing the incident surface 210.
[0041] In a preferred embodiment, the distance L3 be-
tween the third adjusting structure 130 and the output
surface 220 is less than the distance L4 between the
fourth adjusting structure 140 and the output surface 220.
In other words, a portion of the light incident on the third
adjusting structure 130 is not easily affected by the fourth
adjusting structure 140. That is, a portion of the light in-
cident on the third adjusting structure 130 can still be
effectively reflected and projected from the output sur-
face 220.

[0042] As described above, the lamp module of the
presentinvention comprises a light adjusting element set
in the reflector to shade or adjust the light by using the
first adjusting structure, the second adjusting structure,
the third adjusting structure and the fourth adjusting
structure of the light adjusting element. In this way, the
light emitted from the light source can have a better or
softer light projection after passing through the light ad-
justing element without any uncomfortable visual expe-
rience.

[0043] It should be noted that the embodiments of the
present invention described above are only illustrative.
Those skilled in the art should understand that the struc-
tures and arrangement of the parts can be modified with-
out departing from the scope of the invention as defined
solely by the appended claims.

Claims

1. A lamp module (10), connected to a light source
(300) emitting at least one light beam, the lamp mod-
ule (10) comprising:

a reflector (200), having an incident surface
(210) and an output surface (220), and the light
source (300) configured in the incident surface
(210); and

alightadjusting element (100), configured within
the reflector, (200) comprising:

a first adjusting structure (110);

a second adjusting structure (120) connect-
ed to the first adjusting structure (110); and
a third adjusting structure (130) connected
to the second adjusting structure (120);

wherein the first adjusting structure (110), the
second adjusting structure (120) and the third
adjusting structure (130) are used to adjust the
light reflected to the output surface (220), the
first adjusting structure (110) being disposed
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outside of the second adjusting structure (120)
and the second adjusting structure (120) being
disposed outside of the third adjusting structure
(130);

wherein the distance between the third adjusting
structure (130) and the incident surface (210) is
less than the distance between the second ad-
justing structure (120) and the incident surface
(210), and the distance between the second ad-
justing structure (120) and the incident surface
(210) is less than the distance between the first
adjusting structure (110) and the incident sur-
face (210).

The lamp module (10) as claimed in claim 1, wherein
the first adjusting structure (110) is provided with a
first cut-off groove (G1), the opening of which faces
the incident surface (210).

The lamp module (10) as claimed in claim 2, wherein
the first cut-off groove (G1) is a V-shaped groove.

The lamp module (10) as claimed in claim 2, wherein
the first cut-off groove (G1) has a first cut-off wall
(112) and a second cut-off wall (114), the first cut-
off wall (112) is directly or indirectly connected to the
reflector (200), and the second cut-off wall (114) is
connected to the second adjusting structure (120).

The lamp module (10) as claimed in claim 4, wherein
the distance between the first cut-off wall (112) and
the incident surface (210) is less than the distance
between the second cut-off wall (114) and the inci-
dent surface (210).

The lamp module (10) according to any of the pre-
ceding claims, wherein the third adjusting structure
(130) is disposed at the inner edge of the second
adjusting structure (120) and extends from the inner
edge of the second adjusting structure (120) toward
the incident surface (210) to protrude outside the
second adjusting structure (120).

The lamp module (10) according to any of the pre-
ceding claims, wherein a second cut-off groove (G2)
is formed between the second adjusting structure
(120) and the third adjusting structure (130), and the
distance between the wall of the third adjusting struc-
ture (130) and the incident surface (210) is less than
the distance between the second adjusting structure
(120) and the incident surface (210).

The lamp module (10) according to any of the pre-
ceding claims, wherein the second adjusting struc-
ture(120) has a first opening (O1) and a second
opening (02), the third adjusting structure (130) has
a third opening (03) and a fourth opening (04), the
diameter of the first opening (O1) is larger than that
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10.

1.

12.

13.

14.

15.

of the second opening (02), the diameter of the third
opening (03) is less than that of the fourth opening
(04), and the distance between the third opening (03)
and the incident surface (210) is less than the dis-
tance between the first opening (O1) and the incident
surface (210).

The lamp module (10) as claimed in claim 8, wherein
the second adjusting structure (120) is an inverted
cone structure, and the third adjusting structure (130)
is a cone structure.

The lamp module (10) as claimed in claim 8 or 9,
wherein the distance between the first opening (O1)
and the incident surface (210) is less than the dis-
tance between the second opening (02) and the in-
cident surface (210), and the distance between the
third opening (03) and the incident surface (210) is
less than the distance between the fourth opening
(04) and the incident surface (210).

The lamp module (10) according to any of the pre-
ceding claims, wherein the second adjusting struc-
ture (120) has a base (122) that extends from the
second opening (02) toward the first opening (01),
and the third adjusting structure (130) is located at
the base (122).

The lamp module (10) according to any of the pre-
ceding claims, wherein the second adjusting struc-
ture (120) further includes a cut-off surface (124) sur-
rounding the first opening (O1).

The lamp module (10) according to any of the pre-
ceding claims, wherein the light adjusting element
(100) further includes a fourth adjusting structure
(140) connected to the third adjusting structure (130)
for adjusting light, and the third adjusting structure
(130) is disposed outside of the fourth adjusting
structure (140), wherein the fourth adjusting struc-
ture (140) is configured inside of the third adjusting
structure (130) and includes a third cut-off groove
(G3).

The lamp module (10) according to any of the pre-
ceding claims, wherein the light adjusting element
(100) further includes a first connecting structure
(150) having a connecting element (152) and a ring-
shaped element (154), and the first connecting struc-
ture (150) is connected to the first adjusting structure
(110) configured outside thereof; the first connecting
structure (150) is connected to the reflector (200)
through the connecting element (152) and the ring-
shaped element (154), and the first adjusting struc-
ture (110) and the ring-shaped element have a first
gap (S1) therebetween.

The lamp module (10) as claimed in claim 14, where-
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in the light adjusting element (100) further includes
asecond connecting element (160) thatis connected
to the second adjusting structure (120) configured
outside thereof and connected to the first adjusting
structure (110), and the first adjusting structure (110)
and the second adjusting structure (120) have a sec-
ond gap (S2) therebetween, where the width of the
second gap (S2) is greater than that of the first gap
(S1).
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