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(57) Abstract: The present invention relates to an electrical connector for an illumination device and an illumination device com-
prising this electrical connector, wherein the electrical connector comprises a first part and a second part mounted on the first part,
the electrical connector further comprises a first locking structure, wherein the first locking structure comprises first partial structure
provided on the first part and second partial structure provided on the second part, wherein the first part and the second part are
locked to each other in a first position, and the first part and the second part are separated by a predetermined distance in a second
position, the locking of the first and second partial structure is released in the second position such that the first part and the second
part are allowed to be rotatable relative to each other.
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Description
Electrical Connector and lllumination Device

Technical Field

The present invention relates to an electrical connector for an illumination device
and an illumination device comprising this electrical connector.

Background Art

For the illumination devices commonly used at present, for example, for a tubular
ilumination device having light engine with a conventional light source, the light
engine should be electrically connected to the power source through a connector
device, and the position and illumination direction of the light engine is then
determined. However, upon the known connector device being connected to the
light engine, the illumination direction of the light engine cannot be adjusted, that is,
the connection between the light engine and the connector device is mechanically
fixed and cannot be varied, and it cannot achieve for example rotation of the light
engine relative to the connector device so as to change the illumination direction of
the light engine.

Besides, according to the currently known designs of the connector devices of other
types, only when the user removes the connector device from the light engine, i.e.
separates the connector device from the light engine, can he adjust the illumination
direction of the light engine, and the light engine should be re-connected with the
connector device after the adjustment is completed. The above designs of the
connector device are quite unfavorable to the flexible utilization of the illumination
device, and the user cannot flexibly and conveniently adjust the illumination
direction or the illumination angle of the light engine to make the illumination of the
ilumination device adapted to particular application environments. Such designs
of the illumination device inevitably limit the circumstances where the illumination
device is applicable, and the user has to look for a lamp holder matching the light
engine to ensure that the lamp light can irradiate on the correct direction, and such
ilumination device is not user friendly, either.

Summary of the Invention

In order to solve the above-mentioned technical problems, the present invention
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provides a novel electrical connector for an illumination device and an illumination
device comprising this electrical connector. For the illumination device using the
electrical connector according to the present invention, the illumination direction
and the illumination angle of the illumination device can be adjusted without
removal of this electrical connector. Besides, the electrical connector according to
the present invention has a simple structure, is easy to manufacture and assemble,
facilitates practical operation of the user, and has good user friendliness.

The first object of the present invention is achieved via such an electrical connector
which comprises a first part and a second part mounted on the first part,
characterized in that the electrical connector further comprises a first locking
structure, wherein the first locking structure comprises a first partial structure
provided on the first part and a second partial structure provided on the second part,
wherein the first part and the second part are locked to each other in a first position,
and the first part and the second part are separated by a predetermined distance in
a second position, the locking of the first partial structure and the second partial
structure is released in the second position such that the first part and the second
part are allowed to be rotatable relative to each other.

The electrical connector according to the present invention is designed to comprise
two parts. In a locking state, i.e., in the first position, the two parts are locked to
each other, while after the two parts are separated by a predetermined distance,
one part thereof is allowed to move away from the other part preferably in the axial
direction, and the two parts then enter into the second position, such that the
locking of two parts is released, that is, one part thereof is rotatable relative to the
other part. Besides, according to the solution of the present invention, one part of
the two parts can rotate continuously relative to the other part, and after rotation by
an angle, the two parts are locked again as they get close to each other again.

The electrical connector according to the present invention is further preferably
designed such that the first partial structure can move out of the second partial
structure when the second part moves from the first position to the second position,
and the first partial structure can enter the second partial structure again when the
second part moves from the second position back to the first position. This
thereby provides a reusable electrical connector, the user can randomly adjust the
rotation angle between the first part and the second part according to the specific
use requirement and after the adjustment is completed, the first part and the

second part can always be allowed to restore the locking state.
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According to a preferred embodiment of the present invention, the first partial
structure can be in contact with the second partial structure in the first position in a
form-fitted manner. The first partial structure can have a particular shape in the
manufacturing according to the process requirement, and the second partial
structure further can have a structure matching with the first partial structure, such
that the first partial structure, when entering into the second partial structure to be at
least partially received in the second partial structure, can lock the first part and the
second part of the electrical connector.

Preferably, the second partial structure is arranged circumferentially on inner
surface of a side wall of the second part. By particularly providing the locking
structure inside the first part and the second part, the locking structure would not be
seen from the outside of the electrical connector, and a favorable appearance is
thus provided. Besides, the second partial structure provided on inner surface of
the side wall of the second part can interact with the first partial structure provided
on the first part and facing the side wall of the second part.

Preferably, the first partial structure is configured as protrusion and the second
partial structure is configured as groove, or the first partial structure is configured as
groove and the second partial structure is configured as protrusion. Therefore, in
the locking state, the first partial structure can enter the second partial structure and
is at least partially received in the second partial structure, or the second partial
structure can enter the first partial structure and at least partially received in the first
partial structure.

Preferably, a plurality of grooves is uniformly arranged on the inner surface of the
side wall. In the situation that the groove are uniformly arranged on the side wall
inner surface, after the first part continuously rotates relative to the second part by
any angle or a predetermined angle, the first part can be successfully locked again
with the second part.

The electrical connector according to the present invention is further preferably
designed such that the second part further comprises a second locking structure,
wherein the second locking structure can define the predetermined distance by
which the first part and the second part are separated. The second locking
structure can prevent the first part from completely escaping from the second part
during the process of its separation from the second part. In other words, the

travelling distance of the first partial structure on the first part relative to the second
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partial structure on the second part is defined by the distance by which the first part
is separated from the second part as allowed by the second locking structure.

Preferably, the second part comprises a cover body, wherein the second locking
structure extends from a plane of the cover body and is connected with the first part
after the second part is mounted on the first part. The second locking structure
thus can be manufactured to be integral with the cover body of the second part,
which facilitates the assembling of the electrical connector and the subsequent
operation.

Further preferably, the second locking structure is coaxially arranged with the first
part and the second part. Both the first part and the second part can have a
cylindrical shape, the second locking structure can be provided in the center area of
the second part, therefore, after the first part is mounted on the second part, the
second locking structure can simultaneously aligned and connected with the
second part, and when the first part or the second part is rotated, the second
locking structure will not hinder this rotation, instead, it rotates relative to the first
part coaxially along with the second part.

The other object of the present invention is achieved by such an illumination device,
wherein the illumination device according to the present invention comprises the
electrical connector as described above. The illumination device according to the
present invention has the electrical connected designed according to the present
invention. This electrical connector has a simple structure, is easy to manufacture
and assemble, and can make it easy for the use to conveniently adjust the
ilumination direction and angle of the illumination device.

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 describe the principles of the present invention together with the description.
In the accompanying drawings the same components are represented by the same
reference numbers. As shown in the drawings:

Figure 1 shows an exploded schematic diagram of an electrical connector
according to the present invention;
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Figure 2 shows a partial enlarged view of a first part of the electrical connector
according to the present invention;

Figure 3 shows a partial enlarged view of a second part of the electrical connector
according to the present invention;

Figure 4 shows a side view of a first locking structure of the electrical connector
according to the present invention;

Figure 5 shows a sectional view when a second locking structure of the electrical
connector according to the present invention is in a first position;

Figure 6 shows a sectional view when the second locking structure of the electrical
connector according to the present invention is in a second position.

Detailed Description of the Embodiments

Figure 1 shows an exploded schematic diagram of an electrical connector 100
according to the present invention. The electrical connector 100 according to the
present invention comprises a first part 1 and a second part 2, wherein the second
part 2 is rotatably mounted on the first part 1. In particular, the second part 2 can
be mounted on the first part 1 around a rotation axis. The second part 2 cannot
rotate relative to the first part 1 when the first part 1 and the second part 2 are
locked. However, the second part 2 can rotate relative to the first part 1 after the
first part 1 is separated from the second part 2, and the first part 1 and the second
part 2 are locked again after the second part 2 is rejoined with the first part 1.

Figure 2 shows a partial enlarged view of the first part 1 of the electrical connector
100 according to the present invention. The first part 1 of the electrical connector
100 according to the present invention has bosses 11 protruding from the bottom.
Extending portions 12 extend from edges of the bosses 11. However, the
extending portions 12 will not be in direct contact with the second part 2 when the
first part 1 is connected with the second part 2. Protrusion, as first partial structure
31 of a first locking structure 3, is provided on the extending portions 12. The first
partial structure 31 can be in direct contact with second partial structure 32 provided
on the second part 2 when the first part 1 is connected with the second part 2, so as
to form locking of the first part 1 and the second part 2. The protrusion as the first

partial structure 31 is formed to be fixed relative to the first part 1, that is, the
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protrusion will not move relative to the first part 1 when the second part 2 or the first
part 1 is rotated. In addition, the number of the protrusion may be two or more,
wherein when there is provided two protrusions, the protrusions are provided
symmetrically about the rotation axis.

Figure 3 shows a partial enlarged view of the second part 2 of the electrical
connector 100 according to the present invention. The second part 2 of the
electrical connector 100 according to the present invention has groove. A plurality
of grooves in the present embodiment can be preferably designed to be uniformly
distributed in circumferential direction on inner surface of a side wall of the second
part 2. The groove acts as the second partial structure 32 of the first locking
structure 3 interacting with the first partial structure 31. Besides, the groove also
can be preferably designed to be spaced from each other, or spaced from each
other at different distances. The protrusion on the first part 1 enters into the
groove on the second part 2 when the first part 1 and the second part 2 of the
electrical connector 100 are connected. The groove is particularly designed to
have a shape matching with the protrusion, that is, for example, the protrusion can
be designed to have a circular cross section as illustrated in the figure, and then the
groove can correspondingly have a circular cross section, alternatively, the
protrusion can be designed to have a polygonal cross section which is not
illustrated in the figures, and then the groove can correspondingly have a polygonal
cross section. The shape of the protrusion and the groove can be chosen
according to the actual situations where manufacturing the electrical connector 100
is facilitated.

Figure 4 shows a side view of the first locking structure 3 of the electrical connector
100 according to the present invention. Figure 4 illustratively shows a side view
when the protrusion on the first part 1 moves out of the groove on the second part 2.
After the first part 1 is separated from the second part 2 by a predetermined
distance, the protrusion can move out of the groove, that is, the state in which the
protrusion is at least partially received in the groove is changed into the state in
which the protrusion is not received in the groove. In this situation, the first partial
structure 31 and the second partial structure 32 are unlocked, and then the first part
1 can become to be capable of rotating around the rotation axis relative to the
second part 2, so as to for example rotate the light engine of the illumination device
such that the illumination direction of the illumination device is adjusted.

Figure 5 shows a sectional view when the second locking structure 4 of the
6
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electrical connector 100 according to the present invention is in a first position.
The protrusion as the first partial structure 31 on the first part 1 is at least partially
received in the groove as the second partial structure 32 on the second part 2 after
the first part 1 of the electrical connector 100 is mounted on the second part 2,
thereby the first part 1 and the second part 2 are locked. In this situation, the
second locking structure 4 extending from a cover body 5 of the second part 2
extends into the second part 2, but is not locked with the second part 2, that is, the
second locking structure 4 in this situation allows the second part 2 to be separated
from the first part 1, that is, the second part 2 can move away from the first part 1 in
the direction of the rotation axis, but the distance by which the second part 2 is
separated from the first part 1 is limited by the depth in which the second locking
structure 4 extends in the second part 2.

Figure 6 shows a sectional view when the second locking structure 4 of the
electrical connector 100 according to the present invention is in a second position.
Compared with situation illustrated in Figure 5, in figure 6, after the first part 1 is
separated from the second part 2 by a predetermined distance, barbs of the second
locking structure 4 are engaged with the second part 2, such that the second part 2
cannot continue to be separated from the first part 1. Nevertheless, the travelling
distance of the second part 2 defined by the second locking structure 4 allows the
protrusion on the second part 2 to sufficiently move out of the groove on the first
part 1, and further the locking of the first part 1 and the second part 2 is released.

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 alterations, equivalent 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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What is claimed is:

1. An electrical connector (100) for an illumination device, comprising a first part (1)
and a second part (2) mounted on the first part (1), characterized in that the
electrical connector (100) further comprises a first locking structure (3), wherein the
first locking structure (3) comprises a first partial structure (31) provided on the first
part (1) and a second partial structure (32) provided on the second part (2), wherein
the first part (1) and the second part (2) are locked to each other in a first position,
and the first part (1) and the second part (2) are separated by a predetermined
distance in a second position, the locking of the first partial structure (31) and the
second partial structure (32) is released in the second position such that the first
part (1) and the second part (2) are allowed to be rotatable relative to each other.

2. The electrical connector (100) according to claim 1, characterized in that the
first partial structure (31) can move out of the second partial structure (32) when the
second part (2) moves from the first position to the second position, and the first
partial structure (31) can enter the second partial structure (32) again when the
second part (2) moves from the second position back to the first position.

3. The electrical connector (100) according to claim 2, characterized in that the
first partial structure (31) can be in contact with the second partial structure (32) in
the first position in a form-fitted manner.

4. The electrical connector (100) according to claim 3, characterized in that the
second partial structure (32) is arranged circumferentially on inner surface of a side
wall of the second part (2).

5. The electrical connector (100) according to claim 4, characterized in that the
first partial structure (31) is configured as protrusion and the second partial
structure (32) is configured as groove, or the first partial structure (31) is configured
as groove and the second partial structure (32) is configured as protrusion.

6. The electrical connector (100) according to claim 5, characterized in that a
plurality of grooves is uniformly arranged on the inner surface of the side wall.

7. The electrical connector (100) according to claim 1, characterized in that the
second part (2) further comprises a second locking structure (4), wherein the
second locking structure (4) can define the predetermined distance by which the

9
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first part (1) and the second part (2) are separated.

8. The electrical connector (100) according to claim 7, characterized in that the
second part (2) comprises a cover body (5), wherein the second locking structure (4)
extends from a plane of the cover body (5) and is connected with the first part (1)
after the second part (2) is mounted on the first part (1).

9. The electrical connector (100) according to claim 7 or 8, characterized in that
the second locking structure (4) is coaxially arranged with the first part (1) and the
second part (2).

10. An illumination device, characterized in that the illumination device comprises
the electrical connector (100) according any one of claims 1-9.

10
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