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(57) Abstract: The present invention relates to a lens
(100) for an ommidirectional illuminating device, char-
acterized in that the lens (100) is rotationally symmet-
rical about a central axis (X) and comprises an incident
surface (1), a reflection surface (2) and an emergent
surface (3) that are rotationally symmetrically con-
figured, respectively, wherein a first part of light (A)
from a light source of the omnidirectional illuminating
device forms first emergent light (A') after being incid-
ent through the incident surface (1) and reflected by the
reflection surface (2), and emerging through the emer-
gent surface (3), a second part of light (B) from the
light source forms second emergent light (B') after be-
ing incident through the incident surface (1) and emer-
ging through the emergent surface (3), and a third part
of light (C) from the light source forms third emergent
light (C") after being incident through the incident sur-
face (1) and emerging through the emergent surface
(3), wherein the first emergent light (A"), the second
emergent light (B' ) and the third emergent light (C' )
jointly form omnidirectional illumination. In addition,
the present invention also relates to an omnidirectional
illuminating device having the lens and also a retrofit
lamp.
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Description

Lens, Omnidirectional TIlluminating device Having the Lens and

Retrofit Lamp

Technical Field

The present invention relates to a lens for an omnidirec-
tional illuminating device. In addition, the present inven-
tion further relates to an omnidirectional illuminating de-

vice having the lens and a retrofit lamp.

Background Art

With the advantages of long life, energy saving, environ-
mental friendliness and shake-resistance, the LED light
sources can be applied in a wide area. With the continuous
development of manufacture technology, the cost of the LEDs
becomes back and back, and the optical efficiency is also in-
creased. It has been a trend that solid-state lighting (SSL)

replaces the traditional lighting devices.

The US Energy Star Standard has certain requirements for om-
nidirectional SSL replacement lamps. Within a 0°-135° zone,
luminous intensity at any angle shall not differ from the
mean luminous intensity for the 0°-135° zone by more than
20%. Luminous flux within 135°-180° zone shall occupy at
least 5% of the total luminous flux. Measurement results
should be the same in vertical planes at 45° and 90° from the
initial plane. Most of the LED intensity distribution is
lambertian rather than uniform, so secondary optical design
is indispensable. For SSL replacement lamps, in order to
meet those requirements, it usually needs to design optical

components to redistribute light.

In the prior art, there are many solutions to get light
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source redistribution for LED lamps. The first solution is
optimizing LED array, and the second solution is using re-

flector to redistribute light.

In the field of illuminating device, an omnidirectional illu-
minating device can realize an illumination effect in a large
area, and thus has a large prospect of application. A class
of illuminating devices among the prior omnidirectional illu-
minating devices has a three-dimensional light source such as
an array of LED chips directly arranged at the center of a
lamp housing, and such light sources arranged in a cylindri-
cal or disc array can illuminate in a circumferential direc-
tion of 360°. Light emitted from the light source directly
emerges through the lamp housing, thus simple omnidirectional
illumination effect is realized. Such omnidirectional illu-
minating device is, for example, disclosed by EP2180234A1 and
W02009/091562A2. However, when one or more light sources of
the light source array are broken, the omnidirectional illu-
mination effect cannot be realized any more. Since it is
necessary to mount a plurality of light sources in the illu-
minating device and electrically connect each of these light
sources to a circuit board, the illuminating device consumes
a large amount of electric energy and correspondingly gener-
ates too much heat. 1In order to improve the effect of radi-
ating heat from the cylindrical light source array, it is for
example possible to arrange, on an outer circumferential sur-
face of the cylindrical light source array, a heat sink such
as a plurality of heat sink ribs, which is, for example, dis-
closed in WO2010/058325A1. However, it requires high cost in
both the manufacture or assembling and the use or maintenance
of the above illuminative device. Another kind of omnidirec-
tional illuminating device realizes the omnidirectional illu-
mination effect by using the reflection principle. Patent

Document W02009/059125A1 discloses an illuminating device, in



10

15

20

25

30

WO 2014/086782 PCT/EP2013/075395

which a single light source is arranged in a bottom region of
a basin-shaped reflector so that light can be reflected by
means of a reflective surface of the reflector toward an area
as large as possible, while the reflector must be ensured to
have a large enough reflective surface. Hence, such illumi-

nating device has a large volume.

Summary of the Invention

In order to solve the above technical problems, the present
invention provides a lens for an omnidirectional illuminating
device. With use of the lens, omnidirectional illumination
can be realized using a single light source, and the lens ac-
cording to the present invention has a low manufacturing
cost, a simple manufacturing process and uniform light dis-
tribution. In addition, the present invention further pro-
vides an omnidirectional illuminating device having the lens

of such type and a retrofit lamp.

The first object of the present invention is accomplished via
a lens for an omnidirectional illuminating device. The lens
is rotationally symmetrical about a central axis and com-
prises an incident surface, a reflection surface and an emer-
gent surface that are rotationally symmetrically configured,
respectively, wherein a first part of light from a light
source of the omnidirectional illuminating device forms first
emergent light after being incident through the incident sur-
face and reflected by the reflection surface, and emerging
through the emergent surface, a second part of light from the
light source forms second emergent light after being incident
through the incident surface and emerging through the emer-
gent surface, and a third part of light from the light source
forms third emergent light after being incident through the
incident surface and emerging through the emergent surface,

wherein the first emergent light, the second emergent light
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and the third emergent light jointly form omnidirectional il-
lumination. In solutions of the present invention, the light
source of the omnidirectional illuminating device is config-
ured as a point light source. In a hemispherical region in
the light emission direction, three emission areas are di-
vided at one side of the optical axis. With the lens accord-
ing to the present invention, light in the three emission ar-
eas 1is refracted to three corresponding illuminated target
areas, and the three target areas jointly form one illumi-
nated region. As a result, viewed from the whole, light
emitted emerging through the lens realizes the omnidirec-

tional illumination in a three-dimensional space.

According to the present invention, the emergent surface com-
prises a first emergent surface, a second emergent surface
and a third emergent surface, wherein the first emergent
light is formed after refracted by the first emergent sur-
face, the second emergent light is formed after refracted by
the second emergent surface and the third emergent light is
formed after refracted by the third emergent surface. In so-
lutions of the present invention, the emergent surface plays
an important role in angle distribution of light, and the
emergent light can be adjusted by modifying the emergent sur-

face so as to light a predetermined area.

Preferably, the first emergent light illuminates part of a
region of a back hemisphere of a illuminated space, at least
the second emergent light illuminates part of regions of an
front hemisphere and the back hemisphere of a illuminated
space, and at least the third emergent light illuminates part
of a region of the front hemisphere of a illuminated space.
The so-called omnidirectional illumination is a type of illu-
mination in a three-dimensional space of 360°, thus the

three-dimensional space is divided into two hemispheres of
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180°. The light source 1is located in sphere centers of the
two hemispheres, and the hemisphere of 180° corresponding to
light emergent direction of the light source is set as the
front hemisphere and the opposite hemisphere back to the
light source is set as the back hemisphere. In solutions of
the present invention, the first emergent light, the second
emergent light and the third emergent light illuminate dif-
ferent areas of the front and back hemispheres, respectively,
and even partially overlap so as to realize omnidirectional

illumination in the three-dimensional space.

Advantageously, the lens comprises a bottom surface, a top
surface and a side surface joining the top surface and the
bottom surface, the top surface is formed by the reflection
surface, the bottom surface comprises the incident surface
located in a center of the bottom surface and a support sur-
face surrounding the incident surface, and the side surface
is formed by the first emergent surface, the second emergent

surface and the third emergent surface.

Further according to the present invention, the first emer-
gent surface, the second emergent surface and the third emer-
gent surface are connected in sequence in a direction from
the top surface to the bottom surface. The first emergent
surface extends from an edge of the top surface to the bottom
surface in a direction close to the central axis, and cooper-
ates with the reflection surface so as to enable the light
emerging from the first emergent surface to illuminate the
area of the back hemisphere. The second emergent surface ex-
tends from the first emergent surface in a direction away
from the central axis. It should be noted herein that atten-
tion should be paid, when configuring dimensions and profiles
of the first emergent surface and the second emergent sur-

face, that light emerging from the first emergent surface
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should not be blocked by the second emergent surface so as
not to affect the omnidirectional illumination effect. 1In
addition, the third emergent surface extends from the second

emergent surface to the bottom surface.

According to the present invention, the reflection surface
forms a region recessed towards the bottom surface, and a
curve of the reflection surface in cross section is bent in a
direction away from the bottom surface. Viewed from the
whole, the reflection surface is formed into a shape of fun-
nel, while a circumferential wall of the funnel is not
straight but bent in a direction away from the bottom sur-
face. Such bent reflection surface makes sure that incident
light, as reflected thereby and emerging through the first
emergent surface, can illuminate towards the direction of the

back hemisphere.

Preferably, the reflection surface, the second emergent sur-
face and the third emergent surface in cross sections are de-
fined by spline curves. The reflection surface, the second
emergent surface and the third emergent surface are formed by
rotating spline curved. According to requirements of light
distribution, simulated reflection surface, second emergent
surface and third emergent surface are generated with an ex-
isting computer, and then a plurality of points which are
taken from the simulated surfaces are connected with smooth

curves to form the spline curves.

Further preferably, the incident surface is configured as a
hemispherical surface, wherein a sphere center of the hemi-
spherical surface is configured as a mounting point of the
light source of the omnidirectional illuminating device.
Therefore, each beam of light emitted from the light source,

after being incident on the incident surface, can propagate
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inside the lens without changing direction.

Advantageously, the first emergent surface in cross section
is defined by a straight line. In other solutions of the

present invention, the first emergent surface in cross sec-
tion also can be defined by a curve. However, no matter in
the case of the curve or the straight line, cooperation be-
tween the first emergent surface and the reflection surface
should be ensured to guarantee generation of the first emer-

gent light illuminating the back hemisphere.

Advantageously, the support surface in cross section is de-
fined by a straight line. The lens according to the present
invention is usually fabricated on a circuit board which of-
ten has a flat surface, thus, the support surface configured
in such a manner is favorable for fixation on the circuit
board. In other embodiments of the present invention, a lock
structure also can be configured on the support surface to be
engaged with a groove or a notch correspondingly configured

on the circuit board.

Preferably, the reflection surface is configured as a total
internal reflection surface. The total internal reflection
surface reduces the light loss to the greatest extent and the
manufacture cost of the lens significantly. Of course, op-
tionally, the reflection surface is formed by coating a mir-

ror reflection material on the top surface.

According to a second aspect of the present invention, an om-
nidirectional illuminating device comprising a directional
light source and a lens having the above features is pro-
vided, so as to omnidirectionally distribute light from the

directional light source by using the lens.
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Preferably, the heat sink comprises a body and a plurality of
fins extending from the body, the body has one end carrying
the light source, and the lens covers the light source. The
body is designed, for example, as a hollow cylinder in which
other members can be contained. The fins can be arranged, in
one piece or as additional members, on the body. The fins
also may be formed as structures for supporting and/or limit-
ing the lens or the light source in a circumferential direc-

tion.

Preferably, the bulb and the heat sink are in fixed connec-
tion and jointly define a cavity for accommodating the light

source and the lens.

Preferably, the body has the other end in connection with the
lamp holder. Thus, a current can be supplied to the light

source.

Besides, the present invention further relates to a retrofit
lamp characterized by comprising the omnidirectional illumi-
nating device as described above, wherein a light source of

the omnidirectional illuminating device is an LED chip. The
retrofit lamp according to the present invention has the ad-
vantages of a low manufacturing cost, a simple manufacturing
process, uniform light distribution, and omnidirectional il-

lumination realized at the same time.

It should be understood that the general descriptions above
and detailed descriptions below are only illustrative for the

purpose of further explaining the claimed present invention.

Brief Description of the Drawings
The accompanying drawings constitute a part of the present

Description and are used to provide further understanding of
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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 com-
ponents are represented by the same reference numbers. In

the drawings,

Fig. 1 is a cross sectional view of a lens according to the

present invention;

Fig. 2 is a spatial distribution diagram of light emitted

from a light source;

Fig. 3 is a spatial distribution diagram of light emitted
from the lens according to the present invention in a target

area illuminated;

Fig. 4 is a schematic diagram of the lens according to the

present invention viewed in a first direction;

Fig. 5 is a schematic diagram of the lens according to the

present invention viewed in a second direction;

Fig. 6 is an optical path diagram of first emergent light

emitted from the lens according to the present invention;

Fig. 7 is an optical path diagram of second emergent light

emitted from the lens according to the present invention;

Fig. 8 is an optical path diagram of third emergent 1light

emitted from the lens according to the present invention;

Fig. 9 is an optical path diagram of light emitted from one

side of the lens according to the present invention;
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Fig. 10 is an overall optical path diagram of light emitted

from the lens according to the present invention;

Fig. 11 is a distribution chart of light intensity of light

emitted from the lens according to the present invention; and

Fig. 12 is a cross sectional view of an illuminating device

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. 1In this regard, direc-
tional terminology, such as “top”, “bottom”, “front”, “back”,
“left”, “right”, is used in reference to the orientation of
the figures being described. Because components of embodi-
ments of the present invention can be positioned in a number
of different 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 de-
tailed description, therefore, is not to be taken in a limit-
ing sense, and the scope of the present invention is defined

by the appended claims.

Fig. 1 is a cross sectional view of a lens 100 according to
the present invention. It can be seen from the figure that
the lens 100 is rotationally symmetrical about a central axis
X and comprises an incident surface 1, a reflection surface 2
and an emergent surface 3 that are rotationally symmetrically
configured, respectively. It can be seen further from Fig. 1

that the emergent surface 3 comprises a first emergent sur-
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face 31, a second emergent surface 32 and a third emergent

surface 33.

As shown in Fig. 1, the lens 100 can comprise a bottom sur-
face, a top surface and a side surface joining the top sur-
face and the bottom surface, and the top surface is formed by
the reflection surface 2. The bottom surface comprises the
incident surface 1 located in a center of the bottom surface
and a support surface 11 surrounding the incident surface 1.
The side surface is formed by the first emergent surface 31,
the second emergent surface 32 and the third emergent surface
33, and the first emergent surface 31, the second emergent
surface 32 and the third emergent surface 33 are connected in
sequence in a direction from the top surface to the bottom
surface, wherein the first emergent surface 31 extends from
an edge of the top surface to the bottom surface in a direc-
tion close to the central axis X, the second emergent surface
32 extends from the first emergent surface 31 in a direction
away from the central axis X, and the third emergent surface
33 extends from the second emergent surface 32 to the bottom

surface.

Begsides, it can be seen from Fig. 1 that the reflection sur-
face 2, the second emergent surface 32 and the third emergent
surface 33 in cross sections are defined by spline curves.
The incident surface 1 is configured as a hemispherical sur-
face, wherein a sphere center of the hemispherical surface is
configured as a mounting point of a light source, and the
first emergent surface 31 and the support surface 11 in cross
sections are defined by straight lines. 1In the present em-
bodiment, the reflection surface 2 is configured as a total
internal reflection surface. 0f course, in other embodiments
of the present invention, the reflection surface 2 is formed

by coating a mirror reflection material on the top surface.
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Furthermore, at the right side of the central axis X of the
lens 100 shown in Fig. 1, the lens 100 is divided into three
areas corresponding to light in three areas at the right side
of an optical axis of the light source shown in Fig. 2, re-
spectively. It should be emphasized herein that only areas
at the right side of the central axis X are explained herein,
while since the lens 100 according to the present invention
is configured to be rotationally symmetrical, areas at the
left side of the lens 100 are the same as that at the right

side, and further illustration will not be made.

In conjunction with the spatial distribution diagram of light
emitted from the light source shown in Fig. 2 and the spatial
distribution diagram of light emitted from the lens 100 ac-
cording to the present invention in a target area illumi-
nated, a first part of light A from the light source forms
first emergent light A’ after being incident through the in-
cident surface 1 and reflected by the reflection surface 2,
and emerging through the emergent surface 3. A second part
of light B from the light source forms second emergent light
B’ after being incident through the incident surface 1 and
emerging through the emergent surface 3. A third part of
light C from the light source forms third emergent light C’
after being incident through the incident surface 1 and
emerging through the emergent surface 3, wherein the first
emergent light A’, the second emergent light B’ and the third

emergent light C’ jointly form omnidirectional illumination.

Fig. 4 is a schematic diagram of the lens 100 according to
the present invention viewed in a first direction. The inci-
dent surface 1 of the lens cannot be observed in the angle
shown in the figure. It can be seen from the figure that the
lens 100 is formed by two parts in appearance, namely, a back

lens region having a basically cylindrical profile located in
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a back part and an front lens region having a truncated coni-
cal shape located in an front part, wherein the front lens
region having the truncated conical shape (i.e. top surface
using a small area) is inverted over one end surface of the
back lens region. In combination with Fig. 1, it can be seen
that the top surface of the lens 100 forms the reflection
surface 2 which forms a region recessed towards the bottom
surface, and a curve of the reflection surface 2 in cross
section is bent in a direction away from the bottom surface.
Viewed from the whole, the reflection surface 2 is formed
into a shape of funnel, while a circumferential wall of the
funnel is not straight but bent in a direction away from the
bottom surface. Such bent reflection surface 2 makes sure
that incident light, as reflected thereby and emerging
through the first emergent surface 31, can illuminate back

sides of the lens.

Fig. 5 is a schematic diagram of the lens 100 according to
the present invention viewed in a second direction. The in-
cident surface 1 of the lens 100 can be seen from the figure,
while the reflection surface 2 and the second emergent sur-
face 32 of the lens 100 cannot be observed. In this figure,
the back lens region is more similar to a hollow cylinder,
but essentially, only a hemispherical cavity is formed in the
back lens region. In addition, it also can be seen from the
figure the support surface 11 formed in a circumferential di-
rection of the hemispherical cavity. In practical assem-
bling, the support surface 11 abuts against a circuit board

or other flat mounting surface.

In the present embodiment, the first emergent light A’ is
formed after refracted by the first emergent surface 31. Re-
ferring to the optical path diagram of the first emergent

light A’ emitted from the lens 100 according to the present
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invention shown in Fig. 6, the first emergent light A’ illu-
minates part of a region of a back hemisphere. The second
emergent light B’ is formed after refracted by the second
emergent surface 32. 1In reference to the optical path dia-
gram of the second emergent light B’ emitted from the lens
100 according to the present invention shown in Fig. 7, the
second emergent light B’ illuminates part of regions of an
front hemisphere and the back hemisphere. In addition, the
third emergent light C’ is formed after refracted by the
third emergent surface 33. Referring to the optical path
diagram of the third emergent light C’ emitted from the lens
100 according to the present invention shown in Fig. 8, the
third emergent light C’ illuminates part of the region of the
front hemisphere. It should be indicated herein that the so-
called omnidirectional illumination is a type of illumination
in a three-dimensional space of 360°, thus the three-
dimensional space is divided into two hemispheres of 180°.
The light source is located in sphere centers of the two
hemispheres, and the hemisphere of 180° corresponding to
light emergent direction of the light source is set as the
front hemisphere and the opposite hemisphere back to the
light source is set as the back hemisphere. In solutions of
the present invention, the first emergent light, the second
emergent light and the third emergent light illuminate dif-
ferent areas of the front and back hemispheres, respectively,
and even partially overlap so as to realize omnidirectional

illumination in the three-dimensional space.

Fig. 9 is an optical path diagram of light emitted from one
side of the lens 100 according to the present invention. It
can be seen from the figure that the first emergent light A’,
the second emergent light B’ and the third emergent light C’
have covered a large area at the right side of the central

axis X.
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Fig. 10 is an overall optical path diagram of light emitted
from the lens 100 according to the present invention. It can
be seen from the figure that most areas at both sides of the
central axis X of the lens 100 are covered by emergent light.
Fig. 11 is a distribution chart of light intensity of light
emitted from the lens 100 according to the present invention.
It can be seen from the figure that the lens 100 according to
the present invention substantially covers a spatial area of
280°, which has met requirements of omnidirectional illumina-
tion in the conventional sense. In addition, it can be seen
from the figure that areas covered by the light have substan-
tially consistent light intensity, and only the light inten-
sities in the area of -80° to -110° and the area of 80° to
110° are slightly strong, while such light intensities are
not greater than that in other areas by 20%, which conforms

to related criteria.

Fig. 12 is a cross sectional view of an omnidirectional illu-
minating device 200 according to the present invention. The
omnidirectional illuminating device 200 is especially config-
ured as a retrofit lamp. It can be seen from the figure that
the omnidirectional illuminating device 200 comprises a bulb
2, a light source 5, a heat sink 6, a lamp holder 7 and the
lens 100 of the above-mentioned type. It can be seen further
from the figure that the heat sink 6 comprises a body 61 and
a plurality of fins 62 extending from the body 61, wherein
the body 61 has one end carrying the light source 5 and the
other end in connection with the lamp holder 7, and the lens
100 covers the light source 5. In the retrofit lamp accord-
ing to the present invention, the light source 5 is particu-

larly configured as a single high-power LED chip.

The above is merely preferred embodiments of the present in-

vention but not to limit the present invention. For the per-
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son skilled in the art, the present invention may have vari-
ous alterations and changes. Any alterations, eguivalent
substitutions, 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 incident surface

11 support surface

2 reflection surface

3 emergent surface

31 first emergent surface
32 second emergent surface
33 third emergent surface
4 bulb

5 light source, LED chip
6 heat sink

61 body

62 fin

7 lamp holder

A first part of light

A’ first emergent light

B second part of light
B’ second emergent light
C third part of light

c’ third emergent light
100 lens

200 omnidirectional illuminating device, ret-

rofit lamp
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Patent claims

1.

A lens (100) for an omnidirectional illuminating device,
characterized in that the lens (100) is rotationally
symmetrical about a central axis (X) and comprises an
incident surface (1), a reflection surface (2) and an
emergent surface (3) that are rotationally symmetrically
configured, resgpectively, wherein a first part of light
(A) from a light source of the omnidirectional illumi-
nating device forms first emergent light (A’) after be-
ing incident through the incident surface (1) and re-
flected by the reflection surface (2), and emerging
through the emergent surface (3), a second part of light
(B) from the light source forms second emergent light
(B’) after being incident through the incident surface
(1) and emerging through the emergent surface (3), and a
third part of light (C) from the light source forms
third emergent light (C’) after being incident through
the incident surface (1) and emerging through the emer-
gent surface (3), wherein the first emergent light (A’),
the second emergent light (B’) and the third emergent

light (C’) Jjointly form omnidirectional illumination.

The lens (100) according to Claim 1, characterized in
that the emergent surface (3) comprises a first emergent
surface (31), a second emergent surface (32) and a third
emergent surface (33), wherein the first emergent light
(A') is formed after refracted by the first emergent
surface (31), the second emergent light (B’) is formed
after refracted by the second emergent surface (32) and
the third emergent light (C’) is formed after refracted
by the third emergent surface (33).

The lens (100) according to Claim 2, characterized in
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that at least the first emergent light (A’) illuminates
part of a region of a back hemisphere of a illuminated
space, at least the second emergent light (B’) illumi-
nates part of regions of an front hemisphere and the

back hemisphere of the illuminated space, and at least
the third emergent light (C’) illuminates part of a re-

gion of the front hemisphere of the illuminated space.

The lens (100) according to Claim 2, characterized in
that the lens (100) comprises a bottom surface, a top
surface and a side surface joining the top surface and
the bottom surface, and the top surface is formed by the

reflection surface (2).

The lens (100) according to Claim 4, characterized in
that the bottom surface comprises the incident surface
(1) located in a center of the bottom surface and a sup-

port surface (11) surrounding the incident surface (1).

The lens (100) according to Claim 4, characterized in
that the side surface is formed by the first emergent
surface (31), the second emergent surface (32) and the

third emergent surface (33).

The lens (100) according to Claim 6, characterized in
that the first emergent surface (31), the second emer-
gent surface (32) and the third emergent surface (33)
are connected in sequence in a direction from the top

surface to the bottom surface.

The lens (100) according to Claim 7, characterized in
that the first emergent surface (31) extends from an
edge of the top surface to the bottom surface in a di-

rection close to the central axis (X), the second emer-
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gent surface (32) extends from the first emergent sur-
face (31) in a direction away from the central axis (X),
and the third emergent surface (33) extends from the

second emergent surface (32) to the bottom surface.

9. The lens (100) according to Claim 7, characterized in
that the reflection surface (2) forms a region recessed

towards the bottom surface.

10. The lens (100) according to Claim 9, characterized in
that a curve of the reflection surface (2) in cross sec-
tion is bent in a direction away from the bottom sur-

face.

11. The lens (100) according to any of Claims 2-10, charac-
terized in that the reflection surface (2), the second
emergent surface (32) and the third emergent surface

(33) in cross sections are defined by spline curves.

12. The lens (100) according to any of Claims 1-9, charac-
terized in that the incident surface (1) is configured
as a hemispherical surface, wherein a sphere center of
the hemispherical surface is configured as a mounting
point of the light source of the omnidirectional illumi-

nating device.

13. The lens (100) according to any of Claims 2-9, charac-
terized in that the first emergent surface (31) in cross

section is defined by a straight line.

14. The lens (100) according to Claim 5, characterized in
that the support surface (11) in cross section is de-

fined by a straight line.
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15. The lens (100) according to any of Claims 1-9, charac-
terized in that the reflection surface (2) is configured

as a total internal reflection surface.

16. The lens (100) according to any of Claims 4-9, charac-
terized in that the reflection surface (2) is formed by

coating a mirror reflection material on the top surface.

17. An omnidirectional illuminating device (200), comprising
a bulb (4), a light source (5), a heat sink (6) and a
lamp holder (7), characterized by further comprising the

lens (100) according to any of Claims 1-16.

18. The omnidirectional illuminating device (200) according
to Claim 17, characterized in that the heat sink (6)
comprises a body (6l1) and a plurality of fins (62) ex-
tending from the body (61), the body (61) has one end
carrying the light source (5), and the lens (100) covers

the light source (b).

19. The omnidirectional illuminating device (200) according
to Claim 18, characterized in that the bulb (4) and the
heat sink (6) are in fixed connection and jointly define
a cavity for accommodating the light source (5) and the

lens (100).

20. The omnidirectional illuminating device (200) according
to Claim 18, characterized in that the body (61) has the

other end in connection with the lamp holder (7).

21. A retrofit lamp, characterized by comprising the omnidi-
rectional illuminating device (20) according to any of
Claims 17-20, wherein the light source (5) of the omni-

directional illuminating device (200) is an LED chip.
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