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7) ABSTRACT

An electric torch includes an enclosure for housing at least
two battery units, a head portion, a front connecting unit
secured to a front end of the enclosure, and a rear connecting
unit secured to a rear end of the enclosure opposite to the front
end. The front connecting unit and the rear connecting unit are
electrically connected to opposite terminals of the at least two
battery units, to connect the at least two battery unit in serial
orparallel, or in combination of serial and parallel connection
to act as the power supply of the electric torch. The power
supply includes a first electrode and a second electrode with
the polarity thereof reverse to the polarity of the first elec-
trode.
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ELECTRIC TORCH
BACKGROUND
[0001] 1. Technical Field
[0002] The present disclosure relates to electric torches for

supplying illumination.

[0003] 2. Description of Related Art

[0004] Electric torches are widely used for illuminating
because of its small size and portability. A plurality of batter-
ies housed in the enclosure of the portable electric torch are
connected in series to form a DC power source for powering
the lamp. However, because the batteries are connected in
series, the length of the enclosure should be long enough to
accommodate the batteries, which result in the electric torch
being carried and used inconveniently.

[0005] A plurality of batteries connected in combination of
serial and parallel connection may be also used by some
electric torches. However, to achieve the batteries being con-
nected in combination of serial and parallel connection, an
external auxiliary enclosure must be designed, which may
result in increment of the manufacturing cost and production
management and storage being more complicated.

[0006] Therefore, there is a room for improvement in the
art.

SUMMARY
[0007] Embodiments of the present invention relate to an

electric torch capable of accommodating a plurality of bat-
teries in a relatively miniature enclosure.

[0008] An embodiment of the electric torch includes an
enclosure for housing at least two battery units, a head por-
tion, a front connecting unit secured to a front end of the
enclosure, and a rear connecting unit secured to a rear end of
the enclosure opposite to the front end. The front connecting
unit and the rear connecting unit are electrically connected to
opposite terminals of the at least two battery units, to connect
the at least two battery unit in serial or parallel, or in combi-
nation of serial and parallel connection to act as the power
supply of the electric torch. The power supply includes a first
electrode and a second electrode with the polarity thereof
reverse to the polarity of the first electrode.

[0009] Wherein, the electric torch further includes a rear
cover detachably secured to the rear end of the enclosure, the
rear connecting unit is mounted in the rear cover.

[0010] Wherein, a limiting mechanism is mounted to the
rear connecting unit and the enclosure, the limiting mecha-
nism makes the rear connecting unit and the enclosure being
fixed in a circular fixation mode.

[0011] Wherein, the rear cover defines a latching slot, the
rear connecting unit is rotatably embedded into the latching
slot.

[0012] Wherein, the limiting mechanism includes at least
one limiting post secured to the rear connecting unit and at
least one limiting hole defined on the enclosure for allowing
the at least one limiting post being inserted thereinto.

[0013] Wherein, the front connecting unit includes a first
contact electrically connected to the first electrode, the rear
connecting unit includes a second contact electrically con-
nected to the second electrode, the front connecting unit
further includes a third contact, the third contact is electrically
connected to the second contact by at least one conducting
pathway.
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[0014] Wherein, the at least one conducting pathway
includes a first conducting pathway, the first conducting path-
way includes at least one conductive limiting post and the
enclosure; the at least one limiting post is electrically con-
nected to the second contact; the enclosure is conductive, the
front end of the enclosure is electrically connected to the third
contact, the rear end of the enclosure is electrically connected
to the at least one limiting post.

[0015] Wherein, the at least one conducting pathway
includes a second conducting pathway, the second conduct-
ing pathway includes a conducting sheet longitudinally dis-
posed within and insulated from the enclosure, opposite ends
of the conducting sheet are electrically connected to the sec-
ond contact and the third contact.

[0016] Wherein, a conducting sheet is longitudinally dis-
posed within and insulated from the enclosure, the conduct-
ing sheet acts as a communication link for electrically con-
necting the front connecting unit with the rear connecting
unit.

[0017] Wherein, an end of the conducting sheet with an
elastic contact is electrically and detachably connected to the
second contact.

[0018] Wherein, an end of the conducting sheet with an
elastic contact is electrically and detachably connected to the
second contact.

[0019] Wherein, the rear cover and the enclosure are con-
ductive; the at least one conducting pathway includes a third
conducting pathway, the third conducting pathway includes
the rear cover and the enclosure, the rear cover is electrically
connected to the second contact, and the front end of the
enclosure is electrically connected to the third contact.
[0020] Wherein, the enclosure defines at least two receiv-
ing grooves for receiving the at least two battery units, the at
least two receiving grooves extend longitudinally.

[0021] Wherein, the at least two receiving grooves commu-
nicate with each other, the cross section of each receiving
groove is substantially sector shaped, the central angle of the
sector shaped of each receiving groove is greater than 180
degrees, and the distance between two center points of the
sectors is not less than the diameter of each sector.

[0022] Wherein, the enclosure includes at least two protru-
sions, each protrusion is arranged between two adjacent
receiving grooves, one of the protrusions defines a through
hole extending longitudinally and communicating with one
of the adjacent receiving groove, the through holes is used for
mounting the conducting sheet.

[0023] Wherein, the other of the at least one protrusions
defines the at least one limiting hole.

[0024] Wherein, the cross section of the enclosure is sub-
stantially sector shaped.

[0025] Wherein, the enclosure is integrally formed by alu-
minium.

[0026] Wherein, a mounting ring is arranged at the front
end of the enclosure for mounting the head portion, the joint
of the mounting ring and the receiving grooves forms a step
for mounting the front connecting unit.

[0027] Wherein, the electric torch further includes a rear
cover, the rear cover and the enclosure are integrally arrange-
ment, the rear connecting unit is mounted in the rear cover;
the front connecting unit is rotatably mounted in the head
portion, and is further mounted to the enclosure in a circular
fixation mode; the head portion defines a latching slot, the
front connecting unit is rotatably mounted into the latching
slot; at least one limiting posts is secured to the front connect-
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ing unit, and the enclosure defines at least one limiting hole
for allowing the at least one limiting post to be inserted
thereinto; the enclosure defines at least two receiving grooves
for receiving the at least two battery units, the at least two
receiving grooves extend longitudinally; the at least two
receiving grooves communicate with each other, the cross
section of each receiving groove is substantially sector
shaped, the central angle of the sector shaped of each receiv-
ing groove is greater than 180 degrees, and the distance
between two center points of the sectors is not less than the
diameter of each sector; the enclosure includes at least two
protrusions, each protrusion is arranged between two adja-
cent receiving grooves, one of the protrusions defines a
through hole extending longitudinally and communicating
with one of the adjacent receiving groove, the through holes is
used for mounting a conducting sheet, the conducting sheet
insulates from the enclosure, opposite ends of the conducting
sheet are electrically connected to the second contact and the
third contact; the other of the at least one protrusions defines
the at least one limiting hole; the cross section of the enclo-
sure is substantially sector shaped; the enclosure is integrally
formed by aluminium; and the at least one limiting hole
includes two limiting holes, The at least two protrusions
includes three protrusions, each protrusion is arranged
between two of the receiving groove, one of the protrusions
defines the through hole, the rest two protrusions defines the
two limiting holes.

[0028] In present invention, the front connecting unit and
the rear connecting unit connect at least three battery units in
serial, the electric torch is enable to accommodate a plurality
of batteries connected in serial in a relatively miniature enclo-
sure, without additional external auxiliary enclosure,
whereby the electric torch is miniaturized to be conveniently
carried and used.

[0029] The following detailed description, together with
the accompanying drawings will provide a better understand-
ing of the nature and advantages of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] Many aspects of the embodiments can be better
understood with reference to the following drawings. The
components in the drawings are not necessarily drawn to
scale, the emphasis instead being placed upon clearly illus-
trating the principles of the embodiments. Moreover, in the
drawings, like reference numerals designate corresponding
parts through out the several views.

[0031] FIG. 1 is a schematic view of an electric torch in
accordance with a first embodiment.

[0032] FIG.2isadisassembled view of the electric torch of
FIG. 1; the electric torch includes an enclosure, a front con-
necting unit, and a rear connecting unit.

[0033] FIG. 3 is a schematic view for showing a cross
section of the enclosure in FIG. 2.

[0034] FIG. 4 is a schematic view of the rear connecting
unit of FIG. 2, while viewed from one aspect.

[0035] FIG. 5 is a schematic view of the front connecting
unit of FIG. 2, while viewed from on aspect.

DETAILED DESCRIPTION

[0036] The disclosure is illustrated by way of example and
not by way of limitation in the figures of the accompanying
drawings in which like reference indicate similar elements. It
should be noted that reference to “an” or “one” embodiment
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in the disclosure are not necessarily to the same embodiment,
and such references mean “at least one”.

[0037] FIGS. 1 and 2 illustrate an electric torch 100. The
electric torch 100 includes an enclosure 10, ahead portion 20,
and arear cover 30. The enclosure 10 and the rear cover 30 are
substantially cylindrical, and has a substantially circular cross
section. The enclosure 10 and the rear cover 30 in the embodi-
ment are integrally formed by aluminium. Because alu-
minium is a metal having low density, high electrical conduc-
tivity and ductile, and capable of resisting corrosion after
being anointed, the electric torch 100 is lightweight to be
carried. An LED lamp having a MCU (not shown) is mounted
to the head portion 20, with high luminous deficiency and low
power consumption. The head portion 20 and the rear cover
30 are threadedly connected to opposite ends of the enclosure
10, to allow the electric torch 100 being easily disassembled.
[0038] The electric torch 100 further includes a front con-
necting unit 11 and a rear connecting unit 31. The front
connecting unit 11 and the rear connecting unit 31 are
mounted to opposite ends of the enclosure 10. The front
connecting unit 11 and the rear connecting unit 31 connects
three battery units (not shown) housed in the enclosed 10 in
serial or in combination of serial and parallel connection, to
power the electric torch 100. Each battery unit includes one or
more batteries being connected in serial. Each battery unit in
the embodiment includes two batteries being connecting in
serial. The rear connecting unit 31 and the front connecting
unit 11 are electrically connected to opposite terminals of the
battery units, to connect the 6 batteries in serial, to power the
electric torch 100. Because of the 6 batteries housed in the
relativity miniature enclosure 10, requirement of luminous
can be satisfied, and the electric torch 100 can be easily
carried.

[0039] It is understood that, the front connecting unit 11
and the rear connecting unit 31 can be in a form of a printed
circuit board. The front connecting unit 11 and the rear con-
necting unit 31 canalso bein a form of a plastic plate, with the
conducting positions where the batteries contact being
replaced by metal sheet.

[0040] The enclosure 10 and the rear cover 30 are thread-
edly and detachably connected with each other. The rear
connecting unit 31 is rotatably disposed within the rear cover
30. A limiting mechanism (not shown) is mounted to the rear
connecting unit 31 and the enclosure 10. The limiting mecha-
nism (not shown) makes the rear connecting unit 31 and the
enclosure 10 being fixed in a circular fixation mode. As a
result, when the rear cover 30 rotates around the enclosure 10,
the rear connecting unit 31 keeps static relative to the enclo-
sure 10, thereby misplacement and damage of electrodes can
be avoided.

[0041] Indetail, the rear cover 30 defines a latching slot (not
shown), and the rear connecting unit 31 is rotatably embed-
ded into the latching slot. The limiting mechanism includes at
least one limiting post 311 secured to the rear connecting unit
31 and a limiting hole 12 defined on the enclosure 10 for
allowing the at least one limiting post 311 being inserted
thereinto. In another embodiment, the at least one limiting
post 311 may be secured to the enclosure 10, and the limiting
hole 12 is defined at the rear connecting unit 31 for allowing
the at least one limiting post 311 being inserted thereinto.
[0042] The three battery units connected in serial to act as
the power supply of the electric torch 100. The power supply
includes a first electrode and a second electrode. The polari-
ties of the first electrode and the second electrode are
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reversed. The front connecting unit 11 includes a first contact
electrically connected to the first electrode, the rear connect-
ing unit 31 includes a second contact electrically connected to
the second electrode. The first and second contacts may be
metal sheet, conductive metallic ball, or the like. The front
connecting unit 11 further includes a third contact. The third
contact is electrically connected to the second contact by
three conducting pathways, to allow the head portion 20
being electrically connected between the first contact and the
third contact.

[0043] Referring to FIGS. 4 and 5, the front connecting unit
11 and the rear connecting unit 31 are substantially circular
shaped. Three elastic contacts 111 are arranged on a surface
of the front connecting unit 11 opposite to the first contact.
Three elastic contacts 312 are arranged on a surface of the rear
connecting unit 31 opposite to the second contact. The elastic
contacts 111, 312 electrically abut the corresponding polari-
ties of the electrodes of the battery. In each printed circuit
board, two of the three contacts 111, 312 are electrically
connected to each other by the circuit arranged in the printed
circuit board, the rest elastic contact extends through a con-
ducting hole 314 and is electrically connected to the contact
opposite to the elastic contacts.

[0044] Because the third contactis electrically connected to
the second contact by the three conducting pathways, the
electric torch 100 is prevented from being disabled because of
disconnecting of one of the conducting pathways. As a result,
the electric torch 100 retains stability when used. Detail of the
three pathways (hereinafter, a first conducting pathway, a
second conducting pathway, and a third conducting pathway)
are described as following:

[0045] The first conducting pathway includes two limiting
posts 311 secured to the front connecting unit 31 and the
enclosure 10. The limiting posts 311 are conductive, and are
electrically connected to the second contact. Because the
enclosure 10 is made of aluminium having conducting prop-
erty, and the front end thereof'is electrically connected to the
third contact of the front connecting unit 11, the rear end
thereofis electrically connected to the two limiting posts 311.
[0046] Thesecond conducting pathway includes a conduct-
ing sheet 131. The conducting sheet 131 is longitudinally
disposed within the enclosure 10. An end of the conducting
sheet 131 is electrically connected to the contact 313 of the
rear connecting unit 31, wherein the contact 313 extends
through the conducting hole 314 defined on the rear connect-
ing unit 31 and is electrically connected to the second contact.
The other end of the conducting sheet 131 extends through a
round hole 112 defined on the front connecting unit 11 and is
further electrically connected to the third contact. The con-
ducing sheet 131 insulates from the enclosure 10. Further-
more, the end of the conducting sheet 131 and the second
contact are detachably connected. An elastic contact is
arranged on the said end of the conducting sheet 131 con-
nected to the second contact for easy electrical connection.
[0047] Itisunderstood thatthe conducting sheet 131 canbe
used as acommunication link. An end of the conducting sheet
131 extends the round hole 112, and is further electrically
connected to the MCU of the LED, the other end of the
conducting sheet 131 is electrically connected to the contact
313 of the rear connecting unit 31, and is further electrically
connected to a terminal of a switch (not shown) mounted to
the enclosure 10 or the rear cover 30. The other terminal of the
switch is grounded. Thus, when the switch is actuated by
users, grounded signal is transmitted to the induction pin of
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the MCU, and the MCU is actuated to turn on/off the LED
lamp, or adjust the brightness and outputting manner of the
LED lamp. When no grounded signal is received, the MCU is
disabled. The conducting sheet 131 can be replaced by wires.
[0048] The third pathway includes the rear cover 30 and the
enclosure 10. The rear cover 30 is electrically connected to
the second contact. The front end of the enclosure 10 is
electrically connected to the third contact.

[0049] The enclosure 10is substantially hollow cylindrical,
and is adapted to house the three battery units. Each battery
unit includes two batteries connected in serial. The enclosure
10 defines three receiving grooves 14 for receiving the three
battery units.

[0050] Referring to FIG. 3, the cross section of each receiv-
ing groove 14 is substantially sector shaped. The receiving
grooves 14 communicate with each other. The receiving
grooves 14 extend longitudinally. To prevent the batteries
from sliding out of the receiving groove 14, the central angle
of the sector shaped of each receiving groove 14 is greater
than 180 degrees. To achieve the batteries being installed
perfectly, the distance between two center points of the sec-
tors is not less than the diameter of each sector. The depth of
each receiving groove 14 is the sum of the length of two
batteries. Because the receiving grooves 14 communicate
with each other, the receiving grooves 14 are easily formed to
save more material, and the batteries are easily to be installed.
In another embodiments, the receiving grooves 14 are spaced
apart from each other with the shaped of the cross section
being circular.

[0051] The enclosure 10 further includes three protrusions
16. Each protrusion 16 is arranged between two adjacent
receiving grooves 14. One of the protrusions 16 defines a
through hole 13 extending longitudinally and communicating
with one of the adjacent receiving groove 14. The through
holes 13 allows the conducting sheet 131 to be inserted there-
into and to be mounted therein. The shaped of the through
holes 13 is substantially sector shaped. The rest two protru-
sions 16 defines two limiting holes 12.

[0052] A mounting ring 15 is arranged at the front end of
the enclosure 10 for mounting the head portion 20. The
mounting ring 15 is integrally formed to the enclosure 10. The
inner sidewall of the mounting ring 15 defines a plurality of
threads, to allow the head portion 20 to be threadedly engaged
therewith. A step is formed at the joint of the mounting ring 15
and the receiving grooves 14. The front connecting unit 11 is
mounted to the step by bolts.

[0053] Ina second embodiment, the rear cover 30 and the
enclosure 10 are integrally arrangement, the rear connecting
unit 31 is mounted in the rear cover 30, and the batteries is
installed into the enclosure 10 via the front end of the enclo-
sure 10.

[0054] The front connecting unit 11 is rotatably mounted in
the head portion 20. The front connecting unit 11 is further
mounted to the enclosure 10 in a circular fixation mode. As a
result, when the head portion 20 rotates around the enclosure
10, the front connecting unit 11 keep static relative to the
enclosure 10. The head portion 20 further defines a latching
slot. The front connecting unit 11 is rotatably mounted into
the latching slot. Two limiting posts 311 are secured to the
front connecting unit 11. The enclosure 10 defines two lim-
iting holes 12 for allowing the limiting posts 311 to be
inserted thereinto.

[0055] The enclosure 10 is integrally formed by alu-
minium. The shape of the cross section of the enclosure 10 is
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substantially circular. The enclosure 10 defines three receiv-
ing grooves 14 for receiving the battery units. The receiving
grooves 14 communicate with each other. The receiving
grooves 14 extend longitudinally. The cross section of each
receiving groove 14 is substantially sector shaped. To prevent
the batteries from sliding out of the receiving groove 14, the
central angle of the sector shaped of each receiving groove 14
is greater than 180 degrees, and the distance between two
center points of the sectors is not less than the diameter of
each sector. The enclosure 10 further includes three protru-
sions 16. Each protrusion 16 is arranged between two of the
receiving groove 16. One of the protrusions 16 defines a
through hole 13 extending longitudinally. The through hole
13 communicates with one of adjacent receiving grooves 14.
The conducting sheet 131 is mounted into the through hole
13. Opposite ends of the conducting sheet 131 are electrically
connected to the front connecting unit 11 and the rear con-
necting unit 31. The conducting sheet 131 insulates from the
enclosure 10. The limiting holes 12 are defined at the rest two
protrusions 16.

[0056] Although information as to, and advantages of, the
present embodiments have been set forth in the foregoing
description, together with details of the structures and func-
tions of the present embodiments, the disclosure is illustrative
only; and changes may be made in detail, especially in the
matters of Shae, size, and arrangement of parts within the
principles of the present embodiments to the full extent indi-
cated by the broad general meaning of the terms in which the
appended claims are expressed.

What is claimed is:

1. An electric torch, comprising:

an enclosure for housing at least two battery units;

a head portion;

a front connecting unit secured to a front end of the enclo-
sure; and

arear connecting unit secured to a rear end of the enclosure
opposite to the front end,

Wherein the front connecting unit and the rear connecting
unit are electrically connected to opposite terminals of
the at least two battery units, to connect the at least two
battery unit in serial or parallel, or in combination of
serial and parallel connection to act as the power supply
of the electric torch; the power supply comprises a first
electrode and a second electrode with the polarity
thereof reverse to the polarity of the first electrode.

2. The electric torch of claim 1, further comprising a rear
cover detachably secured to the rear end of the enclosure,
wherein the rear connecting unit is mounted in the rear cover.

3. The electric torch of claim 2, wherein a limiting mecha-
nism is mounted to the rear connecting unit and the enclosure,
the limiting mechanism makes the rear connecting unit and
the enclosure being fixed in a circular fixation mode.

4. The electric torch of claim 3, wherein the rear cover
defines a latching slot, the rear connecting unit is rotatably
embedded into the latching slot.

5. The electric torch of claim 3, wherein the limiting
mechanism comprises at least one limiting post secured to the
rear connecting unit and at least one limiting hole defined on
the enclosure for allowing the at least one limiting post being
inserted thereinto.

6. The electric torch of claim 5, wherein the front connect-
ing unit comprises a first contact electrically connected to the
first electrode, the rear connecting unit comprises a second
contact electrically connected to the second electrode, the
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front connecting unit further comprises a third contact, the
third contact is electrically connected to the second contact by
at least one conducting pathway.

7. The electric torch of claim 6, wherein the at least one
conducting pathway comprises a first conducting pathway,
the first conducting pathway comprises at least one conduc-
tive limiting post and the enclosure; the at least one limiting
postis electrically connected to the second contact; the enclo-
sure is conductive, the front end of the enclosure is electri-
cally connected to the third contact, the rear end of the enclo-
sure is electrically connected to the at least one limiting post.

8. The electric torch of claim 7, wherein the at least one
conducting pathway comprises a second conducting path-
way, the second conducting pathway comprises a conducting
sheet longitudinally disposed within and insulated from the
enclosure, opposite ends of the conducting sheet are electri-
cally connected to the second contact and the third contact.

9. The electric torch of claim 7, wherein a conducting sheet
is longitudinally disposed within and insulated from the
enclosure, the conducting sheet acts as a communication link
for electrically connecting the front connecting unit with the
rear connecting unit.

10. The electric torch of claim 8, wherein an end of the
conducting sheet with an elastic contact is electrically and
detachably connected to the second contact.

11. The electric torch of claim 9, wherein an end of the
conducting sheet with an elastic contact is electrically and
detachably connected to the second contact.

12. The electric torch of claim 7, whetrein the rear cover and
the enclosure are conductive; the at least one conducting
pathway comprises a third conducting pathway, the third
conducting pathway comprises the rear cover and the enclo-
sure, the rear cover is electrically connected to the second
contact, and the front end of the enclosure is electrically
connected to the third contact.

13. The electric torch of claim 12, wherein the enclosure
defines at least two receiving grooves for receiving the at least
two battery units, the at least two receiving grooves extend
longitudinally.

14. The electric torch of claim 13, wherein the at least two
receiving grooves communicate with each other, the cross
section of each receiving groove is substantially sector
shaped, the central angle of the sector shaped of each receiv-
ing groove is greater than 180 degrees, and the distance
between two center points of the sectors is not less than the
diameter of each sector.

15. The electric torch of claim 14, wherein the enclosure
comprises at least two protrusions, each protrusion is
arranged between two adjacent receiving grooves, one of the
protrusions defines a through hole extending longitudinally
and communicating with one of the adjacent receiving
groove, the through holes is used for mounting the conducting
sheet.

16. The electric torch of claim 15, wherein the other of the
at least one protrusions defines the at least one limiting hole.

17. The electric torch of claim 16, wherein the cross section
of the enclosure is substantially sector shaped.

18. The electric torch of claim 17, wherein the enclosure is
integrally formed by aluminium.

19. The electric torch of claim 18, wherein a mounting ring
is arranged at the front end of the enclosure for mounting the
head portion, the joint of the mounting ring and the receiving
grooves forms a step for mounting the front connecting unit.
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20. The electric torch of claim 1, wherein further comprises
a rear cover, wherein:

the rear cover and the enclosure are integrally arrangement,
the rear connecting unit is mounted in the rear cover;

the front connecting unit is rotatably mounted in the head
portion, and is further mounted to the enclosure in a
circular fixation mode;

the head portion defines a latching slot, the front connect-
ing unit is rotatably mounted into the latching slot;

at least one limiting posts is secured to the front connecting
unit, and the enclosure defines at least one limiting hole
for allowing the at least one limiting post to be inserted
thereinto;

the enclosure defines at least two receiving grooves for
receiving the at least two battery units, the at least two
receiving grooves extend longitudinally;

the at least two receiving grooves communicate with each
other, the cross section of each receiving groove is sub-
stantially sector shaped, the central angle of the sector
shaped of each receiving groove is greater than 180
degrees, and the distance between two center points of
the sectors is not less than the diameter of each sector;
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the enclosure comprises at least two protrusions, each pro-
trusion is arranged between two adjacent receiving
grooves, one of the protrusions defines a through hole
extending longitudinally and communicating with one
of the adjacent receiving groove, the through holes is
used for mounting a conducting sheet, the conducting
sheet insulates from the enclosure, opposite ends of the
conducting sheet are electrically connected to the sec-
ond contact and the third contact;

the other of the at least one protrusions defines the at least
one limiting hole;

the cross section of the enclosure is substantially sector
shaped;

the enclosure is integrally formed by aluminium; and

the at least one limiting hole comprises two limiting holes,
The at least two protrusions comprises three protrusions,
each protrusion is arranged between two of the receiving

groove, one of the protrusions defines the through hole,
the rest two protrusions defines the two limiting holes.
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