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(57) Abstract: The present invention relates to an end cap (100) for an illu-
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Figure 1

mination apparatus and to an illumination apparatus, the end cap (100) com-
prises a housing (1); an electrical conductor (2) provided on an outer end
surface (S) of the housing (1), wherein the electrical conductor (2) can be
inserted into a socket that supplies power; a switching unit (3) accommod-
ated in the housing (1), wherein the switching unit (3) is used for switching
on or switching off electrical connection between the electrical conductor
(2) and other power consumption components of the illumination apparatus;
and a drive unit (4) for controlling the switching unit (3), wherein the drive
unit (4) is designed such that, during connecting the electrical conductor (2)
to the socket, the socket applies a force moving the drive unit (4) so as to
automatically switch on the switching unit (3), and during disconnecting the
electrical conductor (2) from the socket, the drive unit (4) returns to an ini-
tial position with the action of a restoring force, so as to automatically
switch off the switching unit (3).
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Description

End Cap for an Illumination Apparatus, and Illumination

Apparatus

Technical Field
The present invention relates to an end cap for an illumina-

tion apparatus and to an illumination apparatus.

Background Art

End caps for connection with a power supply are usually pro-
vided at both ends of a generally used tubular light emitting
device, and in order to improve the safety of the light emit-
ting device, the end caps are usually designed to have two-
step safe operation function. After manually connecting and
fixing a lamp tube with an end cap mounted to a socket having
a power supply, additional manual operation on the end cap is
required, so as to switch on the electrical connection be-
tween the power supply and the lamp tube. In the prior art,
e.g. a mechanical, electrical, magnetic, or thermal switching
device is usually applied to an end cap for a light emitting
device, so as to switch the electrical connection between the
power supply and the lamp tube. In a solution in the prior
art, e.g. a mechanical switching device is used, which can
switch on or switch off the electrical connection between a
power supply and a lamp tube when an end cap is rotated rela-
tive to the lamp tube. Moreover, in another solution in the
prior art, e.g. a mechanical switching device is further pro-
vided, wherein a push-button switch is provided on the outer
surface of an end cap, and the switching device is configured
to an "ON" or "OFF" mode by pressing this push-button switch,
SO as to switch on or switch off the electrical connection
between a power supply and a lamp tube. The above end caps

provided in the prior art both require configurations for the
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end caps through additional manual operation after that the
end caps are completely mounted and fixed to the socket, so

as to switch on or switch off the light emitting device.

Summary of the Invention

An object of the present invention is to provide an end cap
for an illumination apparatus and an illumination apparatus
comprising this end cap. This end cap has an improved switch-
ing manner, wherein the end cap automatically switches on the
electrical connection between a power supply or a adapter and
a light emitting unit when being connected to the adapter, so
as to implement a two-step safe operation, while manually
switching on the electrical connection is not required after
that the end cap is completely mounted and fixed to the
adapter. Moreover, this end cap has a simple mechanical
structure and user friendly configuration, and is suitable
for the action of an operator when mounting and connecting a
light emitting device to an adapter under normal conditions,
such that an electrical connection is automatically switched

on during mounting by means of the action.

The first object of the present invention is solved by an end
cap for an illumination apparatus, that is, an end cap for an
illumination apparatus, which comprises a housing; an elec-
trical conductor provided at an outer end surface of the
housing, wherein the electrical conductor can be inserted in-
to an adapter that supplies power; a switching unit accommo-
dated in the housing, wherein the switching unit is used for
switching on or switching off an electrical connection be-
tween the electrical conductor and other power consumption
components of the illumination apparatus; and a drive unit
for controlling the switching unit, wherein the drive unit is
designed such that, during connecting the electrical conduc-

tor to the adapter, the adapter applies a force moving the
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drive unit so as to automatically switch on the switching
unit, and during disconnecting the electrical conductor from
the adapter, the drive unit returns to an initial position
with the action of a restoring force, so as to automatically

switch off the switching unit.

The end cap according to the present invention has a simple
mechanical structure, wherein the switching unit in the end
cap can be turned on just by means of the force applied on
the end cap by the adapter during connecting the end cap to
the adapter, so as to automatically switch on the electrical
connection between the adapter and a light emitting unit in
connection with the end cap. Such an operation process does
not require additional manual operation to switch on the
switching unit in the end cap, that is to say, the switching
unit in the end cap is already turned on when the end cap is
completely connected and fixed to the adapter, and the elec-
tricity from the power supply can directly flow to the light
emitting unit, such as a lamp tube, in connection with the

end cap.

According to a preferred example of the present invention,
the drive unit is arranged to be partially exposed through
the outer end surface, and to transfer the force applied on
the drive unit to the switching unit in a direction towards
the switching unit, so as to switch on the switching unit.
The adapter can control the switching unit provided in the
interior of the housing through operation on the portion of
the drive unit that is exposed through the outer end surface
of the housing. The force applied on the adapter through the
end cap while the end cap is connecting to the adapter can be
directly used to perform action on the portion of the drive
unit which is exposed through the housing, such that the

adapter can hereby exert a counter force on the drive unit of
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the end force.

Preferably, the drive unit includes a first operation part
which can extend out from an opening provided on the outer
end surface and a second operation part provided in the hous-
ing, wherein the first operation part can move towards the
second operation part by means of the force applied by the
adapter, and force the second operation part to move, so as
to switch on the switching unit. The first operation part can
transfer the force applied thereon to the second operation
part, so as to force the second operation part to move, such
that the force applied from outside of the end cap is trans-

ferred to the switching unit provided inside the end cap.

Preferably, the opening is configured to allow the first op-
eration part to move in a first moving direction parallel
with the outer end surface. The extending direction and
length of the opening also define the moving direction and

moving range for the first operation part in the housing.

Preferably, a first cavity for accommodating the first opera-
tion part and a second cavity for accommodating the second
operation part are formed in the housing, wherein the first
cavity is configured to be respectively in connection with
the opening and the second cavity, wherein the first opera-
tion part moves to a junction between the first cavity and
the second cavity by means of the force applied by the adapt-
er, and enters the second cavity with an action of a compo-
nent force of the force and forces the second operation part
to move along with the first operation part. When no opera-
tion is performed on the first operation part, the first op-
eration part and the second operation part are held respec-
tively in the first cavity and in the second cavity, and when

operation is performed on the first operation part, the first
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operation part can move from the first cavity into the second
cavity, and then perform operation on the second operation

part.

Preferably, the switching unit comprises a third operation
part for switching the on-off state of the switching unit and
a fourth operation part for driving the third operation part,
wherein the fourth operation part can transfer a force which
is applied on the fourth operation part by the second opera-
tion part to the third operation part, so as to switch the
on-off state of the third operation part. The fourth opera-
tion part can transfer the force applied on the drive unit
from outside of the end cap to the switching unit provided
inside the housing, so as to perform operation on the switch-

ing unit.

Preferably, the fourth operation part transfers the force
which is applied on the fourth operation part by the second
operation part to the third operation part in a manner of
elastic deformation. The control mode of elastic deformation
can enable the volume of the operation parts, which are pro-
vided for the purpose of controlling the switching unit, to
be as small as possible. In addition, the fourth operation
part can perform inverse operation on the second operation
part and the third operation part in a situation where the
reset force brought by the elastic deformation can be used,
that is to say, the second operation part is made to move in
an opposite direction and the third operation part is made to

reset.

Preferably, the third operation part is configured as a but-
ton type switching part, and the fourth operation part is

configured as a lever-type leaf spring.
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Preferably, the moving direction of the first operation part
defined by the opening passes through the centre of the outer
end surface and forms an angle of 45 degrees with respect to
a connecting line between the electrical conductors. Through
such an arrangement, the end cap according to the present in-
vention is suitable for both vertical installing and horizon-

tal installing to the adapter.

Preferably, the end cap further comprises a stopper provided
on the outer end surface, the stopper and the housing togeth-
er defining the first cavity, wherein the stopper is config-
ured to stop the first operation part in a direction after

that the first operation part moves for a predetermined dis-

tance in the direction.

Preferably, the first operation part is configured as a first
button, and the end cap further comprises a first spring,
wherein the first spring is accommodated in the first cavity,
and abuts against the first button with one end and abuts
against the stopper with the other end. When the end cap is
disconnected from the adapter, the first button can have an
automatic reset by means of the first spring, that is, return

to the initial position in relation to the opening.

Preferably, the second operation part is configured as a se-
cond button, and the end cap further comprises a second

spring, wherein the second spring is accommodated in the se-
cond cavity and at least partially surrounds the second but-
ton. When the end cap is disconnected from the adapter, the
second button can move the first button by means of the re-
storing force of the second spring, such that the first but-

ton moves from the second cavity back to the first cavity.

Preferably, the portion of the first operation part that is
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capable of extending through the outer end surface is de-
signed to be hemispherical. A hemispherical surface can ef-
fectively convert a force which is applied on the first oper-
ation part by the adapter into a component force which is in
the moving direction of the first operation part defined by

the opening.

The other object of the present invention is solved by such
an illumination apparatus, that is to say, this illumination
apparatus comprises an end cap as described above and a light
emitting unit in connection with the end cap, wherein the
light emitting unit is in electrical connection with the
switching unit. After the illumination apparatus according to
the present invention is connected and fixed to the adapter,
the possibility of direct conduction through a power supply
can be automatically achieved, without additional operations,
that is to say, the switching unit in the end cap of the il-

lumination apparatus is already switched on.

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:

Figure 1 shows an exploded schematic diagram of an end cap

according to an embodiment of the present invention;

Figure 2 shows a top schematic diagram of an end cap accord-

ing to an embodiment of the present invention;
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Figure 3 shows a sectional schematic diagram of an end cap
according to an embodiment of the present invention when the

first operation part is at a first position;

Figure 4 shows a sectional schematic diagram of an end cap
according to an embodiment of the present invention when the

first operation part is at a second position;

Figure 5 shows another sectional schematic diagram of an end
cap according to an embodiment of the present invention when

the first operation part is at a first position; and

Figure 6 shows another sectional schematic diagram of an end
cap according to an embodiment of the present invention when

the first operation part is at a second position.

Detailed Description of the Embodiments

Figure 1 shows an exploded schematic diagram of an end cap
100 according to an embodiment of the present invention. The
end cap 100 comprises a housing 1 and an electrical conductor
2 provided on the housing 1, wherein the housing 1 is prefer-
ably designed to have a cylindrical shape. The end cap 100
further comprises a first operation part 41 which can be par-
tially accommodated in the housing 1 and a second operation
part 42 completely accommodated in the housing 1, a switching
unit 3 for switching electrical connection for a light emit-
ting unit (not shown) connected to the end cap 100, and a
stopper 5 mounted to the housing 1. The first operation part
41 is assigned with a first spring 43, and the first opera-
tion part 41 is preferably designed as a first button, while
the first spring 43 is at least partially accommodated in the
first button. The second operation part 42 is assigned with a
second spring 44, and the second operation part 42 is prefer-

ably designed as a second button, while the second spring 44
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at least partially surrounds the second button. The switching
unit 3 is provided with a fourth operation part 32 with one
end being fixed on the switching unit 3, wherein the fourth
operation part 32 is preferably designed as a lever-type leaf

spring.

Figure 2 shows a top schematic diagram of an end cap 100 ac-
cording to an embodiment of the present invention. An opening
O is opened on an outer end surface S of the housing 1, and
an electrical conductor 2 is connected to the outer end sur-
face S. The first operation part 41 partially extends through
the opening O, wherein the extended portion is preferably de-
signed to be hemispherical. According to a preferred embodi-
ment of the present invention, the opening O can partially
extend into the stopper 5. The opening O defines the movement
of the first operation part 41 in a direction parallel with
the outer end surface S. Preferably, the extending of this
opening O can pass through the middle point of a connecting
line between two electrical conductors 2, wherein this middle
point can coincide with the centre of the outer end surface S
that is designed in circular. Thus, the moving direction of
the first operation part 41 can preferably form an angle of
45 degrees with the connecting line between the electrical

conductors 2.

Figure 3 shows a sectional schematic diagram of an end cap
100 according to an embodiment of the present invention when
the first operation part 41 is at a first position. When no
force is applied on the first operation part 41 from outside,
the first operation part 41 is partially accommodated in the
first cavity R1 and abuts against the inner wall of the first
cavity R1 through the elastic force of the first spring 43.
The second operation part 42 and the second spring 44 are ac-

commodated in the second cavity R2, and the second spring 44
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at least partially surrounds the second operation part 42. In
addition, specifically, in the second cavity R2 is provided a
separation structure T for limiting the deformation of the
second spring 44 and for further at least partially accommo-
dating the second spring 44 and the second operation part 42,
and a hook-shaped end portion 422 of the second operation
part 42 extends through this separation structure T and is
locked on the separation structure T in a direction away from
the switching unit 3. The second operation part 42 further
preferably has a flat end portion 423 provided at the other
end facing away from the hook-shaped end portion 422. The se-
cond spring 44 is therefore accommodated in a space defined
by the flat end portion 423 and the separation structure T.
In addition, the second operation part 42 further preferably
has an extending portion 421 which extends outwardly from
this flat end portion 423. The first spring 43 connected to
the first operation part 41 can be laid on this extending
portion 421. The second operation part 42 can only move to-
wards the switching unit 3 under action of an external force.
In the state as shown in figure 3, the lever-type leaf
spring, i.e. the fourth operation part 32, with one end being
fixed on the switching unit 3 is not deformed as a result of
the external force. Preferably, the switching unit 3 can also
be accommodated in the second cavity R2 together with the se-

cond operation part 42 and the second spring 44.

Figure 4 shows a sectional schematic diagram of an end cap
100 according to an embodiment of the present invention when
the first operation part 41 is in a second position. Under
the action of an external force, e.g. during connecting the
end cap 100 to an adapter (not shown), which is preferably
implemented as a socket which supplies electrical power, the
first operation part 41 begins to move and can move to a

junction between the first cavity R1 and the second cavity
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R2, and then move to enter the second cavity R2, so as to
force the second operation part 42 to move together. During
the movement of the first operation part 41, the first spring
43 moves on the extending portion 421 along with the first
operation part 41. The first operation part 41 presses the
second operation part 42 on the flat end portion 423 of the
second operation part 42, then the flat end portion 423 ex-
trudes the second spring 44, and the hook-shaped end portion
422 further moves in a direction away from the separation
structure T and presses the fourth operation part 32, such
that the fourth operation part 32 undergoes elastic defor-

mation so as to switch on the switching unit 3.

Figure 5 shows another sectional schematic diagram of an end
cap 100 according to an embodiment of the present invention
when the first operation part 41 is in the first position.
Figure 5 shows another sectional view with respect to figure
3. In this state, no external force is applied to the first
operation part 41, and accordingly, the second operation part
42 does not yet press the fourth operation part 32. In a sit-
uation where the fourth operation part 32 does not undergo
deformation, the third operation part 31 provided on the
switching unit 3 does not have a change in position relative
to the switching unit 3, wherein a first end of the third op-
eration part 31 is inserted into the switching unit 3 and is
in fixed connection with the switching unit 3. In this case,
the third operation part 31 is preferably arranged to be a
push-button switching part, and further can preferably have

the shape of a pin.

Figure 6 shows another sectional schematic diagram of an end
cap 100 according to an embodiment of the present invention
when the first operation part 41 is in the second position.

Figure 6 shows another sectional view with respect to figure
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4. In figure 6, the first operation part 41, under the action
of an external force, prompts the second operation part 42 to
move towards the switching unit 3, and hereby, the fourth op-
eration part 32 undergoes deformation and extrudes the third
operation part 31 in a situation where one end is position-
fixed. Accordingly, the third operation part 31 undergoes a
change in position so as to switch the on-off state of the

switching unit 3, that is, to switch on the switching unit 3.

The above is merely preferred embodiments of the present in-
vention but not to limit the present invention. For a person
skilled in the art, the present invention may have wvarious
alterations and changes. Any alterations, equivalent substi-
tutions, 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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second operation part
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hook-shaped end portion

flat end portion
first spring

second spring

end cap
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opening
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Patent claims

1. An end cap (100) for an illumination apparatus, compris-
ing:
a housing (1);
an electrical conductor (2) provided at an outer end
surface (S) of the housing (1), wherein the electrical
conductor (2) can be inserted into an adapter that sup-
plies power;
a switching unit (3) accommodated in the housing (1),
wherein the switching unit (3) is used for switching on
or switching off an electrical connection between the
electrical conductor (2) and other power consumption
components of the illumination apparatus; and
a drive unit (4) for controlling the switching unit (3),
characterized in that the drive unit (4) is configured
such that, during connecting the electrical conductor
(2) to the adapter, the adapter applies a force moving
the drive unit so as to automatically switch on the
switching unit (3), and during disconnecting the elec-
trical conductors (2) from the adapter, the drive unit
(4) returns to an initial position with the action of a
restoring force, so as to automatically switch off the

switching unit (3).

2. The end cap (100) as claimed in claim 1, characterized
in that the drive unit (4) is arranged to be partially
exposed through the outer end surface (3S), and to trans-
fer the force applied on the drive unit (4) to the
switching unit (3) in a direction towards the switching

unit (3), so as to switch on the switching unit (3).

3. The end cap (100) as claimed in claim 2, characterized

in that the drive unit (4) includes a first operation
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part (41) which can extend out from an opening (0O) pro-
vided on the outer end surface (S) and a second opera-
tion part (42) provided in the housing (1), wherein the
first operation part (41) can move towards the second
operation part (42) by means of the force applied by the
adapter, and force the second operation part (42) to

move, SO as to switch on the switching unit (3).

The end cap (100) as claimed in claim 3, characterized
in that the opening (0) is configured to allow the first
operation part (41) to move in a first moving direction

parallel with the outer end surface.

The end cap (100) as claimed in claim 4, characterized
in that a first cavity (R1) for accommodating the first
operation part (41) and a second cavity (R2) for accom-
modating the second operation part (42) are formed in
the housing (1), wherein the first cavity (R1) is con-
figured to be respectively in connection with the open-
ing (0) and the second cavity (R2), wherein the first
operation part (41) moves to a junction between the
first cavity (R1l) and the second cavity (R2) by means of
the force applied by the adapter, and enters the second
cavity (R2) with an action of a component force of the
force and forces the second operation part (42) to move

along with the first operation part (41).

The end cap (100) as claimed in claim 3, characterized
in that the switching unit (3) comprises a third opera-
tion part (31) for switching the on-off state of the
switching unit (3) and a fourth operation part (32) for
driving the third operation part (31), wherein the
fourth operation part (32) can transfer a force which is

applied on the fourth operation part (32) by the second
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11.

16

operation part (42) to the third operation part (31), so
as to switch the on-off state of the third operation

part (31).

The end cap (100) as claimed in claim 6, characterized
in that the fourth operation part (32) transfers the
force which is applied on the fourth operation part (32)
by the second operation part (42) to the third operation

part (31) in a manner of elastic deformation.

The end cap (100) as claimed in claim 6, characterized
in that the third operation part (31) is configured as a
button type switching part, and the fourth operation

part (32) is configured as a lever-type leaf spring.

The end cap (100) as claimed in claim 3, characterized
in that the moving direction of the first operation part
(41) defined by the opening (0) passes through the cen-
tre of the outer end face (S) and forms an angle of 45
degrees with respect to a connecting line between the

electrical conductors (2).

The end cap (100) as claimed in claim 5, characterized
in that the end cap (100) further comprises a stopper
(5) provided on the outer end surface (S), the stopper
and the housing together defining the first cavity,
wherein the stopper (5) is configured to stop the first
operation part (41) in a direction after that the first
operation part (41) moves for a predetermined distance

in the direction.

The end cap (100) as claimed in claim 10, characterized
in that the first operation part (41) is configured as a

first button, and the end cap (100) further comprises a
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13.

14.

17

first spring (43), wherein the first spring (43) is ac-
commodated in the first cavity (R1l), and abuts against
the first button with one end and abuts against the

stopper with the other end.

The end cap (100) as claimed in claim 5, characterized

in that the second operation part (42) is configured as
a second button, and the end cap (100) further comprises
a second spring (44), wherein the second spring (44) is
accommodated in the second cavity (R2) and at least par-

tially surrounds the second button.

The end cap (100) as claimed in claim 3, characterized
in that the portion of the first operation part (41)
which can extend out from the outer end face (S) 1is con-

figured to be hemispherical.

An illumination apparatus, characterized by comprising
an end cap (100) as claimed in any one of claims 1-13
and a light emitting unit in connection with the end cap
(100), wherein the light emitting unit is in electrical

connection with the switching unit (3).
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