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(54) LOW VOLTAGE ELECTRIFICATION TRACK SYSTEM

(57) The invention discloses a track system for low
voltage power supply, comprising a power transmission
track, an electrical plug configured to be detachably con-
nected to the power transmission track, wherein a sur-
face of the power transmission track is provided with a
first conductive bar, the electrical plug is provided with a
second conductive bar which is contacted with the first
conductive bar when the electrical plug is connected to
the power transmission track for low voltage power sup-
ply.

According to the invention, surfaces of the first con-
ductive bar and of the second conductive bar are
wrapped with a conductive elastomer. The conductive

elastomer on the second conductive bar squeezes to
contact with the conductive elastomer on the first con-
ductive bar when the electrical plug is connected to the
power transmission track, wherein the portions of the
conductive elastomer that are squeezed due to their mu-
tual contact when the electrical plug is connected to the
power transmission track take a reduced electric resist-
ance value to form a conductive contact portion for low
voltage power supply.

The invention has the advantages of expanding the
applicable range of the track system, good safety per-
formance and high power transmission efficiency.
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Description

RELATED APPLICATION

[0001] This present application claims priority of Chi-
nese Patent Application No. CN 201811618665.3, filed
on December 27, 2018 the whole contents of which are
hereby incorporated by reference.

FIELD OF INVENTION

[0002] The present invention relates to the field of light-
ing, with particular emphasis on a track system for low
voltage power supply, particularly for providing a low
power supply voltage for lighting of shelves for product
display purposes.

BACKGROUND OF THE INVENTION

[0003] Track system for low voltage power supply is
widely used in commercial lighting fields such as super-
market shelves and freezer floors and for other commer-
cial lighting purposes. In order to ensure good electrical
contact, a conventional track system for low voltage pow-
er supply uses bare copper bars as positive and negative
electrodes, and in order to improve the effective utiliza-
tion of electricity, often uses pure copper.
[0004] However, copper bars exposed to air are prone
to produce patina (e.g. copper green), which leads to a
higher contact impedance between the electrical plug
and the copper bars used as electrodes, which affects
the power supply. In order to overcome the above prob-
lems, the surface of the copper bar is often plated, but
this still cannot solve the problem that a wet environment
or an environment with high humidity will cause the for-
mation of liquid or moisture on the surface of the track
and in the contact areas used for electric power supply.
The positive and negative poles of the exposed copper
bar are prone to be short-circuited by the liquid or mois-
ture, causing frequent failure of such track systems for
low voltage power supply, which makes such track sys-
tems suitable for low voltage power supply only for the
dry environments.
[0005] From the prior art there are known conductive
elastomers. A conductive elastomer is a form of elas-
tomer, often natural rubber or other rubber substitute,
that is manufactured to conduct electricity. This is com-
monly accomplished by distributing carbon or other con-
ductive particles, particularly conductive metal particles,
throughout the raw material prior to setting it. Conductive
elastomers are often uniformly doped with metal conduc-
tive particles in the rubber. Currently, conductive elas-
tomers are mainly used in the industry for shielding, anti-
interference, contact buttons, signal conduction and oth-
er small current applications. However, conductive elas-
tomers are not used power devices for power transmis-
sion. The main reason is that a simple conductive elas-
tomer, particularly a simple conductive rubber, has a rel-

atively high impedance. Conductive elastomers are often
pressure-sensitive, with their conductivity varying with
the amount of pressure put on it. Although the impedance
is relatively small after being squeezed, when a conduc-
tive elastomer is directly used as a conductive member
for long distance power transmission, its impedance will
increase with the increase of the distance, resulting in
very high Ohmic transmission losses, and the so-called
long distance here is equivalent to a very close distance
in the traditional sense by contrast, such as 10 cm.

BRIEF SUMMARY OF THE INVENTION

[0006] In view of the above problems, it is an object of
the present invention to provide an enhanced track sys-
tem for low voltage power supply, particularly for power
supply of shelves used for product display, that enables
a reliable operation even in humid environments.
[0007] This problem is solved by a track system for low
voltage power supply as claimed in claim 1. Further ad-
vantageous embodiments are the subject-matter of the
dependent claims.
[0008] A track system for low voltage power supply en-
ables a wide application range, high power transmission
efficiency and good safety performance, even in humid
environments.
[0009] According to the present invention there is pro-
vided a track system for low voltage power supply, com-
prising a power transmission track and an electrical plug
that is configured to be detachably connected to the pow-
er transmission track. A surface of the power transmis-
sion track is provided with a first conductive bar, and the
electrical plug is provided with a second conductive bar,
wherein the electrical plug is configured such that the
second conductive is contacted with the first conductive
bar for low voltage power supply. According to the
present invention surfaces of the first conductive bar and
of the second conductive bar are wrapped or coated with
a conductive elastomer, wherein the conductive elas-
tomer on the second conductive bar squeezes to contact
with the conductive elastomer on the first conductive bar
when the electrical plug is connected to the power trans-
mission track, and wherein the portions of the conductive
elastomer that are squeezed due to their mutual contact
when the electrical plug is connected to the power trans-
mission track take a reduced electric resistance value to
form a conductive contact portion for low voltage power
supply.
[0010] According to a further embodiment, the second
conductive bar is bent towards the first conductive bar to
form a bending portion extending in parallel with the first
conductive bar, and the bending portion squeezes and
contacts with the first conductive bar when the electrical
plug is assembled with and connected to the power trans-
mission track; and wherein the shape of the conductive
elastomer on the surface of the second conductive bar
is matched to the deformation of the second conductive
bar.
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[0011] According to a further embodiment, the second
conductive bar extends out of the electrical plug, and the
protruding portion of the second conductive bar is sur-
rounded by a common rubber layer.
[0012] According to a further embodiment, the second
conductive bar extends out of the electrical plug, and the
electrical plug is provided with a limiting portion extending
in the direction of the second conductive bar, and the
lower end of the limiting portion contacts the second con-
ductive bar and applies a pressure thereto in the direction
of the power transmission track when the electrical plug
is connected to the power transmission track.
[0013] According to a further embodiment, the electri-
cal plug comprises an upper end cover and a lower end
cover fixedly assembled with the upper end cover; where-
in the lower end cover is provided with an opening, and
the bending portion is exposed from the opening to the
outside of the electrical plug.
[0014] According to a further embodiment, the electri-
cal plug is assembled with and connected to the power
transmission track by a clamp fixedly mounted thereto;
and the power transmission track is provided with a
clamping portion having two clamping plates, and the
lower ends of the two clamping plates of the clamp pass
through the electrical plug from top to bottom and are
clamped on both sides of the clamping portion when the
electrical plug is connected to the power transmission
track.
[0015] Compared with the prior art, the invention has
the advantages that the copper bar is coated with the
conductive elastomer, which can not only make the con-
ductive elastomer play the role of protection and isolation,
avoid the copper bar direct contact with the air to generate
copper rust, thereby preventing the copper bar from short
circuit caused by condensation of the liquid on the track
in the humid environment, and at the same time can fully
utilize the characteristics that the conductive elastomer
has good electrical conductivity when subjected to pres-
sure, when the electrical plug is in contact with the track,
it acts as a conductive medium to assist the copper bar
to transmit power, which makes the track system for low
voltage power supply can be safely used in humid envi-
ronments, expands the scope of application, and effec-
tively ensures power transmission efficiency.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

FIG. 1 is a schematic structural view of a preferred
embodiment of a track system for low voltage
power supply of the present application.

FIG.2 is an exploded view of the embodiment of FIG.
1.

FIG.3 is a perspective view of FIG.2 from below the
track system.

FIG.4 is a schematic view of FIG. 2 from above the
track system.

DETAILED DESCRIPTION OF THE INVENTION

[0017] The present application is illustrated by way of
the following detailed description based on of the accom-
panying drawings. It should be noted that illustration to
the embodiment in this application is not intended to limit
the invention. The embodiments of the present invention
are described in detail below, and the examples of the
embodiments are illustrated in the drawings, wherein the
same or similar reference numerals are used to refer to
the same or similar elements or elements having the
same or similar functions. The embodiments described
below with reference to the accompanying drawings are
intended to be illustrative of the invention and are not to
be construed as limiting.
[0018] For an introductory explanation, FIG.1-4 illus-
trate one embodiment of a track system for low voltage
power supply according to the present application. The
track system for low voltage power supply includes a
power transmission track 1 and an electrical plug 2 (elec-
trical connector) that is configured to be detachably con-
nected to the power transmission track 1. The surface of
the power transmission track 1 is provided with at least
one first conductive bar 11, and particularly may be pro-
vided with two first conductive bars 11 extending in par-
allel with each other and spaced apart from each other,
as shown in Fig. 4. The electrical plug 2 is provided with
at least one second conductive bar 21 which can be con-
tacted with the first conductive bar 11 to get electricity.
Particularly, the electrical plug 2 may be provided with
two second conductive bars 21 extending in parallel with
each other and spaced apart from each other, as shown
in Fig. 2.
[0019] The track system for low voltage power supply
further includes a connection portion 3 for connecting
external low voltage power supply, as shown in FIG.1.
Of course, the track system for low voltage power supply
further includes other components, such as a corner
adapting piece between the power transmission track
and the power transmission track, etc., however, as these
are not the focus of this present application, they are not
elaborated here, and the connection portion 3 will be
briefly explained below.
[0020] As shown in FIG.1, the connection portion 3 is
preferably located at one end of the power transmission
track 1, and the connection portion 3 is connected to the
low voltage power supply via a copper bar 5. The low
voltage power supply generally takes a value of 24V or
48V. The copper bar 5 may be electrically connected to
the power transmission track 1 by welding, and the cop-
per bar 5 transmits the power of the power supply end
to the power transmission track 1, and the electrical plug
2 takes power from the power transmission track 1 to
supply power to a lighting end. Of course, the copper bar
5 may also be electrically connected to the power trans-
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mission track 3 in other ways. This technology is well
known to those skilled in the art and therefore will not be
described in detail herein.
[0021] According to the present application, the sur-
faces of the first conductive bar 11 and of the second
conductive bar 21 are wrapped with conductive elas-
tomer 4, particularly with a conductive rubber. When the
electrical plug 2 is connected to the power transmission
track 1, the conductive elastomer 4 on the second con-
ductive bar 21 squeezes to contact with the conductive
elastomer 4 on the first conductive bar 11, and due to
this squeezing the resistance value of those portions of
the conductive elastomer 4 that are pressed against each
other when the electrical plug 2 is connected to the power
transmission track 1, and that are contacted is reduced
to thereby form a conductive contact portion of a proper
resistance value suitable for low voltage power supply.
For details, please refer to FIG.3-4.
[0022] When the conductive elastomer is not under
pressure, it has a larger resistance value. Because the
conductive elastomer is wrapped on the surface of the
conductive bars, the conductive elastomer can exert an
elastomeric (rubber) insulation function and enable a
good sealing performance to isolate the conductive bar
from ambient air and humidity or moisture. Even if the
track system for low voltage power supply is used in a
humid environment, due to the isolation and insulation
by the conductive elastomer, it can also effectively pre-
vent the conductive bar from coming into contact with
any liquid or moisture condensed on the track to thereby
effectively preventing a short circuit. Thus, according to
the present invention power failures can be avoided and
the safety can be improved, to thereby overcome the
problem of a conventional track system for low voltage
power supply that could only be applied in a dry environ-
ment. Thus, according to the present invention the range
of applications of track systems for low voltage power
supply can be significantly extended.
[0023] At the same time, the conductive elastomer is
subjected to a certain pressure when the electrical plug
is connected to the power transmission track. Thus, the
electric resistance of the squeezed portions of the con-
ductive elastomers will decrease, offering a good con-
ductivity for low voltage power supply. In this way, when
the second conductive bar is pressed into contact with
the first conductive bar, the resistance value of the
squeezed contact portions of the conductive elastomer
is reduced to form a conductive contact portion for low
voltage power supply, thus acting as a conductive power
transmission bridge between the first conductive bar and
the second conductive bar, while other portions not di-
rectly contacted and pressed are substantially un-
changed in resistance. Thus, the non-squeezed portions
of the conductive elastomer continue to exert an excellent
insulating isolation function. Thus, the conductive bars
can complement the conductive elastomer and have
good power transmission performance while being ap-
plicable to a humid environment.

[0024] In order to enable the conductive elastomer on
the second conductive bar 21 to be effectively squeezed
in contact with the conductive elastomer on the first con-
ductive bar 11, the second conductive bar 21 is resiliently
biased against the first conductive bar 11 toward a posi-
tion, in which both conductive elastomer are sufficiently
pressed against each other to form a enabling the low
voltage power supply. More specifically, as shown in Fig.
2 the second conductive bar 21 bent toward the first con-
ductive bar 11 to form a U-shaped bending portion 211
having a bar that extends in parallel with the first conduc-
tive bar 11, wherein the bending portion 211 squeezes
and is in contact with the first conductive bar 11 when
the electrical plug 2 is connected to the power transmis-
sion track 1. The shape of the conductive elastomer 4 on
the surface of the second conductive bar 21 is adapted
to the deformation of the second conductive bar 21, that
is, the conductive elastomer 4 on the second conductive
bar 21 is bent due to the deformation of the second con-
ductive bar 21, and the formed bending portion 211
squeezes and contacts with the conductive elastomer 4
on the first conductive bar 11 to form a conductive contact
portion for low voltage power supply.
[0025] The second conductive bar 21 extends out of
the electrical plug 2, as shown in FIG.1. In order to facil-
itate long-term use in a humid environment, the protrud-
ing portion of the second conductive bar 2 extending out
of the electrical plug 2 is surrounded by a common rubber
layer. Referring to Figs. 2 - 4, the electrical plug 2 com-
prises an upper end cover 22 and a lower end cover 23
fixedly assembled with the upper end cover 22. The elec-
trical plug 2 is provided with a limiting portion 24 extend-
ing in the direction of the second conductive bar 21. The
lower end of the limiting portion 24 contacts the second
conductive bar 21 and applies a pressure to the second
conductive bar 21 toward the direction of the power trans-
mission track 1. Since the limiting portion 24 can apply
a force to the second conductive bar 21 in the direction
of the track 1, the second conductive bar 21 can be pre-
vented from being pulled out of the power transmission
track 1 due to excessive force. And the pull-off preventing
effect provided by the limiting portion 24 is good. The
limiting portion 24 may be disposed perpendicular to the
second conductive bar 21, that is, the limiting portion 24
may be perpendicular to the inner wall of the upper end
cover 22. Particularly, the limiting portion 24 may be
shaped as a limiting bar, as shown in FIG. 3, but it can
also be another structure that can achieve the anti-pull-
off effect.
[0026] At the same time, it should be mentioned that
in order to realize the squeezing contact between the
second conductive bar 21 and the first conductive bar
11, it is obvious that the lower end cover 23 of the elec-
trical plug 2 is provided with at least one opening 231,
so that the bending portion 211 of the second conductive
bar 21, around which the conductive elastomer 4 is
wrapped, can extend through the opening 231 to the out-
side of the electrical plug 2. FIG. 3 is a schematic view
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showing the structure between the lower end cover 23
and the opening 231.
[0027] In order to facilitate maintenance, in the embod-
iment, the electrical plug 2 is detachably connected to
the power transmission track 1, so that only the faulty
parts need to be removed without the necessity of repair-
ing the entire system, which saves cost.
[0028] More specifically, in the embodiment shown in
the drawings, the electrical plug 2 is assembled and con-
nected with the power transmission track 1 by means of
a clamp 6 fixedly mounted on the electrical plug 2 that
has at least one clamping plate 61, and the power trans-
mission track 1 is provided with a clamping portion 12,
has a rectangular profile in this example. When the elec-
trical plug 2 is assembled and connected to the power
transmission track 1, the front end of the clamping plate
61 positively grips behind the rear side of the clamping
portion 12 of rectangular profile to thereby fix the position
of the electrical plug 2 relative to the power transmission
track 1. At the same time, the clamping plate 61 is resil-
iently biases the electric plug 2 against the power trans-
mission track 1, so that the associated bending portion
211 of the electric plug 2 is resiliently pressed against a
slanted surface of the first conductive bar 11 facing away
from the clamping portion 12.
[0029] As shown in Fig. 2, the electrical plug 2 may
comprise two clamping plates 61 resiliently biased
against each other like the two legs of a clothespin so
that the two clamping plates 61 may clamp the opposite
front and rear side of the clamping portion 12 of rectan-
gular profile to thereby fix the position of the electrical
plug 2 relative to the power transmission track 1. As
shown in Fig. 5, the lower ends of the two clamping plates
61 of the clamp 6 can extend through the opening 231
to the outside of the electrical plug 2 from top to bottom.
At the same time, the associated bending portion 211 of
the electric plug 2 is resiliently pressed against a slanted
surface of the first conductive bar 11 facing away from
the clamping portion 12.
[0030] Of course, other connection methods can be
used to detachably connect the electrical plug to the pow-
er transmission track. There are various specific ways,
which can be designed according to actual situations,
and this is not the protection focus of the present appli-
cation, and therefore is not enumerated here.
[0031] The above disclosure has been described by
way of example and in terms of exemplary embodiment,
and it is to be understood that the disclosure is not limited
thereto. Rather, any modifications, equivalent alterna-
tives or improvement etc. within the spirit of the invention
are encompassed within the scope of the invention as
set forth in the appended claims.

Claims

1. A track system for low voltage power supply, com-
prising

a power transmission track (1), and
an electrical plug (2) configured to be detachably
connected to the power transmission track (1),
wherein
a surface of the power transmission track (1) is pro-
vided with a first conductive bar (11),
the electrical plug (2) is provided with a second con-
ductive bar (21), and
the second conductive bar (21) is contacted with the
first conductive bar (11) when the electrical plug (2)
is connected to the power transmission track (1) for
low voltage power supply, characterized in that
surfaces of the first conductive bar (11) and the sec-
ond conductive bar (21) are wrapped with a conduc-
tive elastomer (4),
the conductive elastomer (4) on the second conduc-
tive bar (21) squeezes to contact with the conductive
elastomer (4) on the first conductive bar (11) when
the electrical plug (2) is connected to the power trans-
mission track (1), and
those portions of the conductive elastomer (4) that
are squeezed due to their mutual contact when the
electrical plug (2) is connected to the power trans-
mission track (1) take a reduced electric resistance
value to form a conductive contact portion for low
voltage power supply.

2. The track system for low voltage power supply as
claimed in claim 1, wherein
the second conductive bar (21) is bent towards the
first conductive bar (11) to form a bending portion
(211) extending in parallel with the first conductive
bar (11), and the bending portion (211) squeezes
and contacts with the first conductive bar (11) when
the electrical plug (2) is connected to the power trans-
mission track (1); and
the shape of the conductive elastomer (4) on the
surface of the second conductive bar (21) is matched
to a deformation of the second conductive bar (21).

3. The track system for low voltage power supply as
claimed in claim 1 or 2, wherein the second conduc-
tive bar (21) extends out of the electrical plug (2),
and the protruding portion of the second conductive
bar (2) is surrounded by a common rubber layer.

4. The track system for low voltage power supply as
claimed in claim 2 or 3, wherein the second conduc-
tive bar (21) extends out of the electrical plug (2),
and the electrical plug (2) is provided with a limiting
portion (24) extending in the direction of the second
conductive bar (21), and a lower end of the limiting
portion (24) contacts the second conductive bar (21)
and applies a pressure thereto in the direction of the
power transmission track (1) when the electrical plug
(2) is connected to the power transmission track (1).

5. The track system for low voltage power supply as
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claimed in any of claims 2 to 4, wherein the electrical
plug (2) comprises an upper end cover (22) and a
lower end cover (23) fixedly assembled with the up-
per end cover (22); the lower end cover (23) is pro-
vided with an opening (231); and the bending portion
(211) is exposed from the opening (231) to an outside
of the electrical plug (2).

6. The track system for low voltage power supply as
claimed in any of the preceding claims, wherein the
electrical plug (2) is connected to the power trans-
mission track (1) by a clamp (6) fixedly mounted
thereto; and the power transmission track (1) is pro-
vided with a clamping portion (12) having two clamp-
ing plates (61), and the lower ends of the two clamp-
ing plates (61) of the clamp (6) pass through the elec-
trical plug (2) from top to bottom and are clamped
on both sides of the clamping portion (12) when the
electrical plug (2) is connected to the power trans-
mission track (1).
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