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(54) Title: ILLUMINATING DEVICE AND RETROFIT LAMP COMPRISING THE ILLUMINATING DEVICE

(57) Abstract: The present invention relates to an illuminating device (100),

Figure 1

having a housing (1), a plurality of groups of light sources (21, 22) and a
base (3), wherein the base (3) and the housing (1) define a first accommodat-
ing cavity (4) for accommodating the plurality of groups of light sources (21,
22), characterized by further comprising at least one pair of reflectors (5) ar-
ranged at one side of the base (3), the at least one pair of reflectors (5) separ-
ate the base (3) into a first region (A1) located between the at least one pair
of reflectors (5) for carrying a first group of light sources (21) and second re-
gions (A2) located at both sides of the first region for carrying a second
group of light sources (22), a surface of respective reflector (5) facing to the
first group of light sources (21) comprises a first reflection surface (6), and a
surface of respective reflector (5) facing to the second group of light sources
(22) comprises a second reflection surtace (7). In addition, the present inven-
tion further relates to a retrofit lamp comprising such illuminating device.
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Description

Illuminating Device and Retrofit Lamp Comprising the

Illuminating Device

Technical Field

The present invention relates to an illuminating device and a

retrofit lamp comprising the illuminating device.

Background Art

Currently, cove light has gradually become a mainstream prod-
uct in the market of illuminating device due to merits such
as simple structure and capability of realizing linear illu-
mination. Classical T5 or T8 batten light is widely used as
it can accomplish omnidirectional illumination. Compared with
directional illuminating devices, the light distribution area
of an omnidirectional illuminating device is quite diffusive
with soft luminance and is more easily accepted by users, and
is particularly adapted to meet requirements of large-area

i1llumination.

With the development of LED technology, more and more T8 ret-
rofit lamps appear in the market in recent years. Such retro-
fit lamps are used as cove lights mounted near to the ceiling
and they can provide directional light to a direction towards
the ceiling, but the light is restricted by emergent angle
and cannot completely fill the cove space. In this situation,
the reflector opposite to the cove light must be used for re-
flection to increase the illumination area. If a light-
absorbing material or pollutant covers a region of the ceil-
ing used as reflector, the reflection and illumination ef-

fects will be notably affected.
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Summary of the Invention

An object of the present invention lies in providing an illu-
minating device that can realize omnidirectional illumination
and thus has a strong universality and uniform illumination

effect, saves energy and is highly effectively.

The illuminating device in accordance with the present inven-
tion has a housing, a plurality of groups of light sources
and a base, wherein the base and the housing define a first
accommodating cavity for accommodating the plurality of
groups of light sources, characterized by further comprising
at least one pair of reflectors arranged at one side of the
base, the at least one pair of reflectors separate the base
into a first region located between the at least one pair of
reflectors for carrying a first group of light sources and
second regions located at both sides of the first region for
carrying a second group of light sources, a surface of re-
spective reflector facing to the first group of light sources
comprises a first reflection surface, and a surface of re-
spective reflector facing to the second group of light

sources comprises a second reflection surface.

The concept of the present invention lies in arranging a plu-
rality of groups of light sources of the illuminating device
in different regions and separating the light sources from
each other by using reflectors located in various regions. In
order to realize the omnidirectional illumination, the re-
flectors are particularly used to reflect light emitted from
these light sources towards the first and second regions car-
rying the first and second groups of light sources, respec-
tively. Light from the first group of light sources emerges
from the middle through the housing of the illuminating de-

vice and light from the second group of light sources located
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at both sides of the first group of light sources emerges
from both sides of the housing, and thus omnidirectional il-

lumination can be realized.

In accordance with one preferred solution of the present in-
vention, the at least one pair of reflectors are arranged
symmetrically with respect to a vertical axis of the housing.
In this situation, the first group of light sources located
between the one pair of reflectors are arranged in a central
region of the illuminating device, and an optical axis
thereof overlaps the vertical axis, and the second group of
light sources are arranged at both sides of the first group
of light sources symmetrically and separated from the first
group of light sources by the reflectors, as a result, a part
of emergent light can emerge through the central region of
the housing with the aid of the first reflection surfaces of
the reflectors facing to the first group of light sources,
and the other part of emergent light can emerge from both
sides of the housing by means of the second reflection sur-
faces of the reflectors facing to the second group of light
sources. In addition, such symmetrical configuration also
simplifies the manufacturing process of the illuminating de-

vice.

In accordance with one preferred solution of the present in-
vention, the one pair of reflectors form a wing structure.
The wing structure extends from the base towards side regions
of the housing engaged with the base. One pair of symmetri-
cally configured reflectors are in connection with the base
using two fixed ends of the wing structure. The first group
of light sources are located between the two fixed ends, and
free ends of the wing structure are oriented to the housing,
respectively, so as to cover, in a form of curved surface in

a direction of the vertical axis, the second group of light
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sources arranged at both sides of the wing structure. Thus,
the reflectors can reflect the first and second groups of

light sources with various surfaces of the wing structure.

In accordance with one preferred solution of the present in-
vention, the free ends of the one pair of reflectors and the
housing are separated with a predetermined distance. Undesir-
able block spot will be formed in an illumination area of the
illuminating device when the free ends of the reflectors are
in contact with the housing. Therefore, the free ends of the
reflectors and the housing should keep a predetermined inter-

val therebetween.

In accordance with one preferred solution of the present in-
vention, a surface of respective reflector facing to the
first group of light sources comprises a first reflection
surface extending from the base and an joining surface adja-
cent to the first reflection surface. A first surface of re-
spective reflector facing to the first group of light sources
thus is formed by two curved surfaces, wherein the joining
surface is not configured as a reflection surface. A second
surface facing to the second group of light sources can be

only a curved surface having reflection function.

In accordance with one preferred solution of the present in-
vention, the reflectors are arranged in such a manner that
light emitted from the first group of light sources and light
emitted from the second group of light sources jointly form
omnidirectional illumination. Since resgpective reflector can
reflect, by its own first and second reflection surfaces, the
first and second groups of light sources arranged in differ-
ent regions , reflected and refracted light and light from
various groups of light sources directly refracted by the

housing can cover, in the direction of the vertical axis, the
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central region and side regions at both sides of the central
region of the illuminating device so as to realize omnidirec-

tional i1llumination.

In accordance with one preferred solution of the present in-
vention, respective first reflection surface in cross section
is a straight line extending outwardly from the base, and an
angle between the straight line and the vertical axis is 50°-
75°. Respective first reflection surface extending obliquely
from the base towards both sides in the vertical axis direc-
tion can effectively reflect received light towards the ver-
tical axis in a convergence manner. The first region, the
first reflection surfaces and the joining surfaces located at
both sides and a central section of the housing define a
first space inside the illuminating device. Emergent light
reflected and/or refracted in this space 1s central emergent

light of the illuminating device.

In accordance with one preferred solution of the present in-
vention, respective second reflection surface in cross sec-
tion is a curved line extending outwardly from the base, and

the curved line has a profile defined by the expression

(1 = ) wev, + 261 — D, v, + Funyy
(1 —¢t) w, + 201 — Dw, +

p(t) = y 0t

’
where control vertexes vg, v; and v, and weight factors wg,
and w,; are preset values. The second regions, the second re-
flection surfaces covering these regions and side sections of
the housing define second spaces located at both sides of the
first space. Emergent light reflected and/or refracted in
these spaces is lateral emergent light of the illuminating

device.

In accordance with one preferred solution of the present in-
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vention, the base comprises a carrying portion for carrying
the light sources, a bottom wall formed opposite to the car-
rying portion and side walls joining the carrying portion and
the bottom wall at both sides, wherein the carrying portion,
the bottom wall and the side walls define a second accommo-
dating cavity. The base herein not only can carry the light
sources and the reflectors, but also provide, using the sec-
ond accommodating cavity defined by itself, a space for plac-
ing other components of the illuminating device. With the aid
of the dual-functional base, the structure space of the illu-
minating device can be reduced, and the number of fixing ele-
ments or carrying elements for the illuminating device is ad-

vantageously reduced.

In accordance with one preferred solution of the present in-
vention, the second accommodating cavity accommodates elec-
tronic components for the light sources. The electronic com-
ponents are, for instance, driver or power line for the light

sources or other components of the illuminating device.

In accordance with one preferred solution of the present in-
vention, adjoining edges of the side walls and the bottom
wall form stop structures for engagement with the housing. In
order to meet requirements of “non-bolt assembling” of modern
illuminating devices, the stop structures for mechanical con-
nection with the housing can be formed with the aid of the
special profile of the base for avoiding use of additional

fixing elements.

In accordance with one preferred solution of the present in-
vention, respective stop structure is a protrusion extending
radially outwardly. Preferably, end sections of the housing
hold the side walls in a radial direction and press against

the protrusions in an axial direction. In this situation, the
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housing that is often made from an elastic transparent mate-
rial can be in connection with the base in a holding manner
using two free ends thereof to form a complete illuminating

device.

In accordance with one preferred solution of the present in-
vention, the base is a heat sink. In order to assure the heat
dissipation performance of the illuminating device, the base
with preferably, a part of regions, e.g. the bottom wall that
can conduct heat exchange with external environment, is con-
figured as a heat sink, and then heat generated by the light
sources can be transferred to the bottom wall for effective

heat exchange.

In accordance with one preferred solution of the present in-
vention, the at least one pair of reflectors and the base are
made in one piece. As a result, the reflectors and the light
sources arranged on the base can be assured to be fixed in
place with respect to each other to realize precise reflec-
tion. In addition, such integratedly manufactured reflectors
and base are favorable for simplifying the manufacturing
process of the illuminating device and facilitates installa-

tion and removal.

In accordance with one preferred solution of the present in-
vention, the base is made from a metal. Since metal such as

aluminum or other high-conductivity metal has good heat con-
ducting performance, it is particularly suitable for manufac-

turing the heat sink.

Preferably, the first and second reflection surfaces are
formed through a polishing process. When the reflectors and

the base are made in one piece from a metal, processing can
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be carried out directly on a metal structure that is config-
ured as reflectors through a polishing or similar process to

form the first and second reflection surfaces.

In accordance with one preferred solution of the present in-
vention, the illuminating device has a tubular profile and
the first and second group of light sources are light sources
in a linear arrangement, respectively. In such illuminating
device having a tubular profile, the housing, the base and
the reflectors arranged on the base correspondingly are con-
figured to be strip-shaped, and then T5/T8 illuminating de-

vice, for instance, can be assembled.

In addition, the present invention further relates to a ret-
rofit lamp comprising the above illuminating device, wherein
the first and second group of light sources are LED light
sources. Such retrofit lamp has a strong universality and can

realize omnidirectional illumination effect.

Brief Description of the Drawings

The accompanying drawings constitute a part of the present
Description and are used to provide further understanding of
the present invention. Such accompanying drawings illustrate
the embodiments of the present invention and are used to de-
scribe the principles of the present invention together with
the Description. In the accompanying drawings the same compo-
nents are represented by the same reference numbers. As shown

in the drawings:

Fig. 1 is a cross-sectional view of a first embodiment of an

illuminating device in accordance with the present invention;

Fig. 2 is a first local 3D view of the illuminating device as
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shown in Fig. 1;

Fig. 3 is a second local 3D view of the illuminating device

as shown in Fig. 1; and

Fig. 4 is an optical pathway diagram of the illuminating de-

vice according to the present invention.

Detailed Description of the Embodiments

In the following detailed description, reference is made to
the accompanying drawings, which form a part hereof, and in
which is shown by way of illustration specific embodiments in
which the invention may be practiced. In this regard, direc-
tional terminology, such as “top”, “bottom”, “inner”,
“outer”, is used in reference to the orientation of the fig-
ures being described. Because components of embodiments of
the present invention can be positioned in a number of dif-
ferent orientations, the directional terminology is used for
purposes of illustration and is in no way limiting. It is to
be understood that other embodiments may be utilized and
structural or logical changes may made without departing from
the scope of the present invention. The following detailed
description, therefore, is not to be taken in a limiting
sense, and the scope of the present invention is defined by

the appended claims.

It is to be understood that the features of the various exem-
plary embodiments described herein may be combined with each

other, unless specifically noted otherwise.

Fig. 1 is a cross-sectional view of a first embodiment of an
illuminating device in accordance with the present invention.

An illuminating device 100 that is preferably configured to
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be symmetrical with respect to a vertical axis X comprises a
housing 1 on top and a base 3 at bottom as shown in Fig. 1,
and the housing 1 and the base 3 define a first accommodating
cavity 4 for accommodating, e.g. two groups of light sources
21, 22. In order to enable the illuminating device 100 to re-
alize omnidirectional illumination, one pair of reflectors 5
symmetrical with respect to the vertical axis X are particu-
larly provided on the base 3, separate the two groups of
light sources 21, 22 mounted on a carrying portion 10 of the
base 3, and reflect light emitted from the first and second
groups of light sources 21, 22 mounted in the center and at

two sides.

One end of each of the two reflectors 5 is fixed on the car-
rying portion 10, and the other end extends towards two sides
of the housing 1 to form a wing structure. The carrying por-
tion 10 is separated by fixed ends of the wing structure into
a first region Al in the center and second regions A2 at both
sides. Two side surfaces of the reflector 5 are a first sur-

face that comprises at least one plane and a second surface
formed oppositely, respectively. The first surface facing to

the vertical axis X comprises a first reflection surface 6

with one end in connection with the carrying potion 10 and an
joining surface 9 extending from the first reflection surface
© to the housing 1, wherein the first reflection surface 6 is
configured as a plane. The second surface is a second reflec-
tion surface 7 of the reflector 5 facing away from the verti-
cal axis X. Resgpective second reflection surface 7 is config-

ured as a curved surface.

The two first reflection surfaces 6 formed opposite to each
other define the first region Al on the carrying portion 10

for mounting the first group of light sources 21. The first
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region Al, the oppositely formed first reflection surfaces ©
and the joining surfaces 9, and a central section of the
housing 1 define a first space inside the illuminating device
100. An optical axis of the first group of light sources 21
provided in the center of the first region Al overlaps the
vertical axis X. Among light from the first group of light
sources 21, part of light that has a small angle with the
vertical axis X is directly refracted by a central section of
the housing 1 and emerges, and remaining light is reflected
by the planar first reflection surfaces 6 towards the verti-
cal axis X and then is refracted by the housing 1 and
emerges. For the sake of good reflection effect, an angle be-
tween respective first reflection surface 6 and the vertical

axis X is 50°-75°.

Respective second reflection surface 7 and an edge region of
the carrying portion 10 define the second region A2 for ar-
ranging the second group of light sources 22. The second re-
gions A2, the second reflection surfaces 7 and side sections
of the housing 1 define second spaces located at both sides
of the first space. Among light from the second group of
light sources 22, part of light having a small angle with the
carrying portion 10 is directly refracted by the side sec-
tions of the housing 1 and emerges, and remaining light is
reflected outwardly and downwardly by the first reflection
surfaces 6 extending along a curved line towards and then is
refracted by the housing 1 and emerges. In order to realize
good reflection effect, respective second reflection surface

7 in cross section is defined by the expression:

(1 — ¢) 2wevy + 261 = Dy, + v,
(1=t)*w, + 2t(1 — Hw, + tfw,

p(t) = , 0=

14

where control vertexes vg, v; and v, and weight factors wg,

and w; are preset values.
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In order to realize good heat-dissipating effect, a metal ma-
terial is chosen to manufacture the base 3, and the base 3 is
used as a heat sink. The base 3 comprises the carrying por-
tion 10 for carrying the first and second light sources 21,
22, a bottom wall 12 formed opposite to the carrying portion
10 and side walls 11 joining the carrying portion 10 and the
bottom wall 12 respectively from both sides, wherein the car-
rying portion 10, the bottom wall 12 and the side walls 11
define a second accommodating cavity 13 for accommodating,
e.g. driver, power line and similar electronic components.
For the sake of formation of form-fitted connection with the
housing 1, adjoining edges of the side walls 11 and the bot-
tom wall 12 are configured as stop structures for the housing
1, for instance, protrusions 14 as shown in the figures. End
sections of the housing 1 can hold the side walls 11 in a ra-
dial direction and press against the protrusions 14 extending

outwardly in an axial direction.

Besides, it should be noted that a free end 8 of regpective
reflector 5 needs to keep a predetermined gap from the hous-
ing 1 to prevent occurrence of black spot in an illumination

area.

In the present embodiment, the illuminating device 100 has a
tubular profile, and multiple groups of light sources 21, 22
are arranged on the carrying portion 10 in a linear arrange-
ment. Such illuminating device 100 can be used as T5H/T8 illu-

minating device.

Fig. 2 is a first local 3D view of the illuminating device as
shown in Fig. 1. The base 3 and one pair of reflectors 5 as
shown in Fig. 2 are made in one piece from a metal such as
aluminum. Accordingly, the wing structure formed on the car-

rying potion 10 can be processed through a polishing or mill-
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ing process to manufacture the reflectors 5 having the first
and second reflection surfaces 6, 7. Respective base 3 and
respective reflector 5 as shown in Fig. 2 each have a strip
profile and can form, together with the semitubular housing 1
as shown in Fig. 3, into a tubular illuminating device 100.
The housing 1 as shown in Fig. 3 is made from a non-rigid

light-transmission material such as PMMA.

In one embodiment not shown, the base 3 and the reflectors 5
also can be manufactured individually, and the reflectors 5
are fixed on the carrying portion 10 of the base 3 in an ap-

propriate manner.

In another embodiment not shown, the first and second reflec-
tion surfaces 6, 7 also can be formed by coating a reflective

material on two side surfaces of the wing structure.

The light sources in the above embodiments can be classical
light sources and preferably also can be LED light sources.
The illuminating device 100 having the LED light sources can

be retrofit lamp that replaces common tube.

Fig. 4 is an optical pathway diagram of the illuminating de-
vice is the present invention. It can be seen from Fig. 4
that as the light sources of the illuminating device 100 are
arranged axially symmetrically in the central region and at
two sides, it can emit emergent light with the aid of the re-
flectors to an upper direction and two sides as shown in the
figure. The illuminating device 100 in accordance with the
present invention can realize effect of omnidirectional illu-

mination.

In addition, while a particular feature or aspect of an em-

bodiment of the invention may have been disclosed with re-
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spect to only one of several implementations, such feature or
aspect may be combined with one or more other features or as-
pects of the other implementations as may be desired and ad-

vantageous for any given or particular application. Further-

more, to the extent that the terms “include”, “have”, “with”,
or other wvariants thereof are used in either the detailed de-
scription or the claims, such terms are intended to be inclu-

sive in a manner similar to the term “comprise”.

The above is merely preferred embodiments of the present in-
vention but not to limit the present invention. For the per-
son skilled in the art, the present invention may have vari-
ous alterations and changes. Any alterations, equivalent sub-
stitutions, improvements, within the spirit and principle of
the present invention, should be covered in the protection

scope of the present invention.
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List of reference signs

1

21

22

10

11

12

13

14

100

Al

A2

housing

first group of light sources
second group of light sources
base

first accommodating cavity
reflector

first reflection surface
second reflection surface
free end

joining surface

carrying portion

bottom wall

side wall

second accommodating cavity
protrusion

illuminating device

first region

second region
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Claims

1. An illuminating device (100), having a housing (1), a
plurality of groups of light sources (21, 22) and a base (3),
wherein the base (3) and the housing (1) define a first ac-
commodating cavity (4) for accommodating the plurality of
groups of light sources (21, 22), characterized by further
comprising at least one pair of reflectors (5) arranged at
one side of the base (3), the at least one pair of reflectors
(5) separate the base (3) into a first region (Al) located
between the at least one pair of reflectors (5) for carrying
a first group of light sources (21) and second regions (A2)
located at both sides of the first region for carrying a sec-
ond group of light sources (22), a surface of respective re-
flector (5) facing to the first group of light sources (21)
comprises a first reflection surface (6), and a surface of
respective reflector (5) facing to the second group of light

sources (22) comprises a second reflection surface (7).

2. The illuminating device (100) according to Claim 1,
characterized in that the at least one pair of reflectors (5)
are arranged symmetrically with respect to a vertical axis

(X) of the housing (1).

3. The illuminating device (100) according to Claim 1 or 2,
characterized in that the one pair of reflectors (5) form a

wing structure.

4, The illuminating device (100) according to Claim 3,
characterized in that the free ends (8) of the one pair of
reflectors (5) and the housing (1) are separated with a pre-

determined distance.

5. The illuminating device (100) according to Claim 1 or 2,
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characterized in that a surface of respective reflector (5)
facing to the first group of light sources (21) comprises a
first reflection surface (6) extending from the base (3) and
an joining surface (9) adjacent to the first reflection sur-

face (6).

6. The illuminating device (100) according to Claim 1 or 2,
characterized in that the reflectors (5) are arranged in such
a manner that light emitted from the first group of light

sources (21) and light emitted from the second group of light

sources (22) jointly form omnidirectional illumination.

7. The illuminating device (100) according to Claim 6,

characterized in that respective first reflection surface (6)
in cross section is a straight line extending outwardly from
the base (3), and an angle between the straight line and the

vertical axis (X) 1is 50°-75°.

8. The illuminating device (100) according to Claim 6,
characterized in that respective second reflection surface
(7) in cross section is a curved line extending outwardly
from the base (3), and the curved line has a profile defined

by expression

(1 — 2) wev, + 261 — t)w v, + Fuyy,
(1—¢) w, + 26 — Dw, + lw,

p(t) = sy 011

I
where control vertexes vy, vi and vy and weight factors wo, w1

and w; are preset values.

9. The illuminating device (100) according to Claim 2 or 3,
characterized in that the base (3) comprises a carrying por-
tion (10) for carrying the light sources (21, 22), a bottom
wall (12) formed opposite to the carrying portion (10) and
side walls (11) joining the carrying portion (10) and the
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bottom wall (12) at both sides, wherein the carrying portion
(10), the bottom wall (12) and the side walls (11) define a

second accommodating cavity (13).

10. The illuminating device (100) according to Claim 9,
characterized in that the second accommodating cavity (13)
accommodates electronic components for the light sources (21,

22) .

11. The illuminating device (100) according to Claim 9, char-
acterized in that adjoining edges of the side walls (11) and
the bottom wall (12) form stop structures for engagement with

the housing (1).

12. The illuminating device (100) according to Claim 11,
characterized in that respective stop structure is a protru-

sion extending radially outwardly.

13. The illuminating device (100) according to Claim 12,
characterized in that end sections of the housing (1) hold
the side walls (11) in a radial direction and press against

the protrusions (14) in an axial direction.

14. The illuminating device (100) according to Claim 2 or 3,

characterized in that the base (3) i1is a heat sink.

15. The illuminating device (100) according to Claim 14,
characterized in that the at least one pair of reflectors (5)

and the base (3) are made in one piece.

16. The illuminating device (100) according to Claim 15,

characterized in that the base (3) 1s made from metal.

17. The illuminating device (100) according to Claim 16,



10

WO 2014/001111 PCT/EP2013/062445
19

characterized in that the first and second reflection sur-

faces (6, 7) are formed through a polishing process.

18. The illuminating device (100) according to Claim 2 or 3,
characterized in that the illuminating device (100) has a tu-
bular profile and the first and second group of light sources
(21, 22) are light sources in a linear arrangement, respec-

tively.

19. A retrofit lamp, characterized by comprising the illumi-
nating device (100) according to any one of Claims 1-18,
wherein the first and second group of light sources (21, 22)

are LED light sources.
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