
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
3 

00
9 

73
2

A
1

TEPZZ¥ZZ97¥ A_T
(11) EP 3 009 732 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
20.04.2016 Bulletin 2016/16

(21) Application number: 15164941.5

(22) Date of filing: 23.04.2015

(51) Int Cl.:
F21S 4/00 (2016.01) F21V 23/06 (2006.01)

F21V 15/015 (2006.01) H01R 13/62 (2006.01)

F21Y 115/10 (2016.01) F21Y 103/10 (2016.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
MA

(30) Priority: 17.07.2014 CN 201410342712

(71) Applicant: OSRAM GmbH
80807 München (DE)

(72) Inventors:  
• Lu, Huanghui

518053 Shenzhen (CN)
• Zhang, Yunsong

518053 Shenzhen (CN)

(54) ILLUMINATION UNIT AND ILLUMINATION DEVICE COMPRISING THE ILLUMINATION UNIT

(57) The present invention relates to an illumination
unit (100) and an illumination device comprising the illu-
mination unit, wherein the illumination unit (100) com-
prises a housing (3), and a first connector (1) and a sec-
ond connector (2) which are arranged at both ends of the
housing (3), respectively, wherein the first connector (1)
is configured to be movable between a first position and

a second position, and wherein the first connector (1) is
received inside the housing in the first position, and the
first connector (1) extends out of the housing in the sec-
ond position and is configured to be adapted for forming
an electrical connection with the second connector (2) of
a further illumination unit.
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Description

Technical Field

[0001] The present invention relates to an illumination
unit and an illumination device comprising the illumina-
tion unit.

Background Art

[0002] Battens are widely used in the lighting applica-
tion, such as in the shop, office, factory, and parking lot.
The battens used in these applications usually need to
meet such actual application requirements that the
mounted battens have a light strip which looks like being
continuous and that there is no dark area without lighting
at joints of the battens. However, for the existing conven-
tional T5 or T8 type battens, such requirements cannot
be satisfied because the end-cap of the batten is config-
ured for structure support and electrical connection of
the T5 or T8 tube. One prior LED batten has the same
structure as that of the conventional battens. A fixed con-
nector is arranged at each of both ends of each illumina-
tion unit, upon a plurality of illumination units being con-
nected to form a batten, there is a dark area without light-
ing at joints of the batten, and this greatly affects the
continuous lighting result of the batten after the connec-
tion. Besides, since these illumination units are connect-
ed together and the connectors of the illumination units
are also securely connected, once one of the illumination
units of the batten fails or is damaged, it is difficult for an
operator to replace the failed or damaged illumination
unit.

Summary of the Invention

[0003] In order to solve the above technical problems,
the present invention provides a novel illumination unit
and an illumination device comprising the illumination
unit. The illumination unit according to the present inven-
tion has a simple mechanical structure and user-friendly
operation, an operator can assemble multiple such illu-
mination units to form an illumination device simply
through a few operating steps, and the illumination device
has reduced joint intervals such that the assembled illu-
mination device has a seamless connection, in this way,
the illumination device can generate a continuous illumi-
nation lighting without dark areas. Besides, an operator
can replace the illumination unit simply through a few
operating steps when this illumination unit of the illumi-
nation device fails and needs to be replaced.
[0004] One object of the present invention is accom-
plished via an illumination unit that comprises a housing,
a first connector and a second connector respectively
arranged at both ends of the housing, wherein the first
connector is configured to be movable between a first
position and a second position, and wherein the first con-
nector is received in the housing in the first position, and

the first connector moves out from the housing in the
second position and is configured to be adapted for form-
ing an electrical connection with a second connector of
a further illumination unit.
[0005] The first connector which is configured to be
movable relative to the housing can be received in the
housing when it does not need to form electrical connec-
tion between the illumination unit and a further illumina-
tion unit, and can extend out from the housing when the
electrical connection is needed. Herein, it should be un-
derstood that the first connector and the second connec-
tor could be respectively adapted for an electrical con-
nection with an external power supply, and wherein the
first connector could be adapted for connection with an
external power supply either when it is received in the
housing in the first position or when it moves out from
the housing in the second position. According to such
configuration, an operator can directly and easily connect
multiple illumination units into one illumination device,
and even when a plurality of illumination units are already
assembled and formed into an illumination device, the
operator still can easily replace one of the illumination
units. The illumination unit according to the present in-
vention has a structure occupying a small spatial volume
such that a distance between light sources of the illumi-
nation units close to the joint is as small as possible after
two illumination units are connected. Furthermore, the
end-cap for the illumination units which is provided at
both ends of each of the illumination unit may be made
of diffuser polycarbonate which is the same material for
the lamp shade used for the illumination units. Therefore,
there is no dark area, i.e., area without lighting, at joints
of the formed illumination device.
[0006] According to a preferred example of the present
invention, the first connector comprises an operating
part, wherein the operating part is configured to extend
out from the housing for operating the first connector from
outside the housing to move between the first position
and the second position. Thus, the operator can easily
control the first connector to extend out from or return to
the housing by the operating part outside the illumination
unit.
[0007] Further preferably, an opening is arranged on
a side wall of the housing, wherein the operating part
extends out of the housing through the opening, so as to
operate the first connector in a manner such that the op-
erating part slides in the opening. In a case where the
operating part extends out from the opening, the operator
can operate the sliding of the first connector from outside
of the housing. Besides, the opening effectively defines
a moving direction, a moving path, and a possible moving
distance of the first connector.
[0008] Advantageously, a locking structure is arranged
on the opening close to one end of the housing, wherein
the operating part can be locked to the locking structure
so as to lock the first connector in the second position.
This locking structure is configured on the housing in or-
der to secure the position of the first connector in a case
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where the first connector already extends out of the hous-
ing, such that the first connector can be positionally se-
cured with the housing when sliding to the second posi-
tion. In this way, when the illumination unit is connected
with a further illumination unit, the first connector is held
at the second position and is not moved back to the first
position because of external force.
[0009] Preferably, the operating part comprises two
operating sub-elements, wherein the two operating sub-
elements are configured such that they can be locked to
the locking structure and unlocked from the locking struc-
ture by means of elastic deformation. In a situation that
the operator applies external force to the operating sub-
elements to cause deformation of the operating sub-el-
ements, the operating sub-elements are locked to or un-
locked from the locking structure. This therefore provides
a quite simple and direct manner of operating the oper-
ating part.
[0010] According to a preferred example of the present
invention, the housing is configured in an elongated
shape and the first connector is configured to be movable
in a longitudinal direction of extending of the housing.
The housing can be preferably configured in a strip
shape, thus, a moving direction of the first connector can
be consistent with a moving direction when the illumina-
tion unit is connected with a further illumination unit.
Therefore, for instance, when multiple illumination units
are already connected to form an illumination device, the
moving direction of the first connector advantageously
renders it unnecessary to move the housing of the illu-
mination unit, while it only needs to operate the operating
part of the first connector to move the first connector.
[0011] Preferably according to the present invention,
the second connector is fixedly arranged in the housing.
It only needs to move the first connector but not to move
the second connector when forming or disconnect the
electrical connection between, for instance, two illumina-
tion units.
[0012] Further preferably, the first connector is config-
ured as a plug and the second connector is configured
as a socket. The plug is adaptable to direct insertion in
the socket when the first connector is moved from the
first position to the second position, and the plug is adapt-
able to direct retreat from the socket when the first con-
nector is moved from the second position to the first po-
sition.
[0013] The other object of the present invention is ac-
complished via an illumination device that comprises at
least two illumination units as described above in elec-
trical connection, wherein the first connector of one of
illumination units in the second position is inserted in the
second connector of the adjacent illumination unit.

Brief Description of the Drawings

[0014] The accompanying drawings constitute a part
of the present Description and are used to provide further
understanding of the present invention. Such accompa-

nying drawings illustrate the embodiments of the present
invention and are used to describe the principles of the
present invention together with the Description. In the
accompanying drawings the same components are rep-
resented by the same reference numbers. As shown in
the drawings:

Fig. 1 shows a regional schematic diagram of an
illumination unit according to the present invention
when a first connector is in a first position;

Fig. 2 shows a regional schematic diagram of the
illumination unit according to the present invention
when the first connector is in a second position;

Fig. 3 shows a regional schematic diagram of a sec-
ond connector of the illumination unit according to
the present invention; and

Fig. 4 shows a schematic diagram of connection be-
tween one illumination unit and a further illumination
unit according to the present invention.

Detailed Description of the Embodiments

[0015] Fig. 1 shows a local schematic diagram of an
illumination unit 100 according to the present invention
when a first connector 1 is in a first position. As shown
in Fig. 1, the illumination unit 100 comprises a housing
3, a circuit board 5 arranged to be secured in the housing
3, LED chips 4 arranged on the circuit board 5, and the
first connector 1 configured for connection with an exter-
nal power supply or a further illumination unit 100. This
couple is preferably configured as a plug having two holes
12 for connection with pins 21 of a socket as shown in
Fig. 1. In Fig. 1, the first connector 1 is located at the first
position where the first connector 1 for instance can be
completely received in the housing 3 and is spatially sep-
arated from the circuit board 5 bearing the LED chips 4
such that, for instance, with respect to the circuit board
5, the first connector 1 is located below the circuit board
5. An opening 31 is opened on the housing 3, for example,
near to an end of the illumination unit 100. An operating
part 11 of the first connector 1 sticks out of the housing
3 through the opening 31, wherein the operating part 11
is arranged to be located at a side of the first connector
1 and has two operating sub-elements 111 preferably
configured in a form of clip. The operating part 11 is op-
erated to control its sliding in the opening 31, for example,
the operating part 11 is applied with a force towards one
end of the illumination unit 100, thus the operating part
11 can drive the first connector 1 to move, and then the
first connector 1 moves in the housing 3 along a longitu-
dinal direction of the illumination unit 100 so as to, e.g.
leave the first position. Besides, a locking structure 311
is provided on the opening 21 close to the end of the
illumination unit 1, wherein the locking structure 311 for
instance has notches facing away from each other on
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the opening 31. The notches can receive the operating
sub-elements 111, respectively, and the operating part
11 and the locking structure 311 can be locked.
[0016] Fig. 2 shows a local schematic diagram of the
illumination unit 100 according to the present invention
when the first connector 1 is in a second position. In the
second position, the first connector 1 extends out from
the housing 3 and is positionally secured with the housing
3 with the aid of locking between the operating part 11
and the locking structure 311. Upon the first connector 1
extends beyond the housing 3, the illumination unit 100
can be inserted in a further illumination unit using the first
connector 1 and form mechanical connection and electric
connection with the further illumination unit. The two op-
erating sub-elements 111 are configured to face each
other but generally press against an inner wall of the
opening 31 away from each other, an when the two op-
erating sub-elements 111 are applied with forces in op-
posite directions, the two operating sub-elements 111
can be deformed towards each other so as to reduce a
distance therebetween. Thus, when the operating part
11 is operated to control the first connector 1 to move
towards the locking structure 311 and when the two op-
erating sub-elements 111 are located in the locking struc-
ture 311, the two operating sub-elements 111 deform in
a direction away from each other, and they are received
in the notches of the locking structure 311, respectively,
so as to be locked to the locking structure 311. Here, the
first connector 1 and the housing 3 are positionally se-
cured.
[0017] Fig. 3 shows a local schematic diagram of a
second connector 2 of the illumination unit 100 according
to the present invention. The second connector 2 of the
illumination unit 100 is preferably configured in a form of
socket. The second connector 2 and the first connector
1 match with each other. When the pins 21 of the second
connector 2 are inserted in the holes 12 of the first con-
nector 1, respectively, two illumination units 100 connect-
ed with each other can form reliable connection and elec-
tric connection therebetween.
[0018] Fig. 4 shows a schematic diagram of connection
of one illumination unit 100 with a further illumination unit
100 according to the present invention. Prior to connect-
ing, for instance, two illumination units 100 to form an
illumination device, by operating the operating part 11 of
one of the illumination units 100 to move the first con-
nector 1 with respect to the housing 3, the first connector
1 can move from the first position to the second position,
extend beyond the housing 3, and lock the operating part
11 to the locking structure 311 of the housing 3. Subse-
quently, the extended first connector 1 of the illumination
unit 100 is inserted in the second connector 2 of the fur-
ther illumination unit 100 such that the pins of the second
connector 2 are inserted in the holes of the first connector
1, respectively, forming mechanical connection and elec-
trical connection of the two illumination units 100.
[0019] Furthermore, as to the two illumination units 100
which are already connected as mentioned above, in cas-

es where one of the illumination units 100 needs to be
removed, it only needs to release the lock between the
operating part 11 and the locking structure 311 of the
extended first connector 1. Thereafter, the operating part
11 is operated to move the first connector 1 towards a
direction opposite to the direction in which the first con-
nector 1 is moved for connecting the two illumination units
100, consequently, the connection between the illumina-
tion unit 100 and the further illumination unit 100 is re-
leased.
[0020] The above is merely preferred embodiments of
the present invention but not to limit the present invention.
For the person skilled in the art, the present invention
may have various alterations and changes. Any altera-
tions, equivalent substitutions, improvements, within the
spirit and principle of the present invention, should be
covered in the protection scope of the present invention.

List of reference signs

[0021]

1 first connector
2 second connector
3 housing
4 LED chip
5 circuit board
11 operating part
12 hole
21 pin
31 opening
100 illumination unit
111 sub operation element
311 locking structure

Claims

1. An illumination unit (100), comprising a housing (3),
a first connector (1) and a second connector (2)
which are arranged at both ends of the housing (3),
respectively, characterized in that the first connec-
tor (1) is configured to be movable between a first
position and a second position, wherein the first con-
nector (1) is received in the housing (3) in the first
position, and the first connector (1) moves out from
the housing (3) in the second position and is config-
ured to be adapted for forming an electrical connec-
tion with the second connector (2) of a further illumi-
nation unit (100).

2. The illumination unit (100) according to claim 1,
characterized in that the first connector (1) com-
prises an operating part (11) which is configured to
extend out from the housing (3) for operating the first
connector (1) from outside the housing (3) to move
between the first position and the second position.
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3. The illumination unit (100) according to claim 2,
characterized in that an opening (31) is arranged
on a side wall of the housing (3), wherein the oper-
ating part (11) extends out of the housing (3) through
the opening (31), so as to operate the first connector
(1) in a manner such that the operating part (11)
slides in the opening (31).

4. The illumination unit (100) according to claim 3,
characterized in that a locking structure (311) is
arranged on the opening (31) close to one end of the
housing (3), wherein the operating part (11) can be
locked to the locking structure (311) so as to lock the
first connector (1) in the second position.

5. The illumination unit (100) according to claim 4,
characterized in that the operating part (11) com-
prises two operating sub-elements (111), wherein
the two operating sub-elements (111) are configured
such that they can be locked to the locking structure
(311) and unlocked from the locking structure (311)
by means of elastic deformation.

6. The illumination unit (100) according to claim 1,
characterized in that the housing (3) is configured
in an elongated shape and the first connector (1) is
configured to be movable in a longitudinal direction
of extending of the housing (3).

7. The illumination unit (100) according to claim 1,
characterized in that the second connector (2) is
fixedly arranged in the housing (3).

8. The illumination unit (100) according to claim 7,
characterized in that the first connector (1) is con-
figured as a plug, and the second connector (2) is
configured as a socket.

9. An illumination device, characterized in that the il-
lumination device comprises at least two illumination
units (100) according to any one of claims 1-8 in elec-
trical connection, wherein the first connector (1) of
one of the illumination units (100) in the second po-
sition is inserted in the second connector (2) of the
adjacent illumination unit (100).
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