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NON-CONTACT POWER FEEDING
APPARATUS USING CONDUCTIVE FLUID

TECHNICAL FIELD

[0001] The present invention relates to a non-contact power
feeding apparatus using a conductive fluid, and more particu-
larly, to a non-contact power feeding apparatus using a con-
ductive fluid, through which an electric railroad vehicle or a
trolleybus receives required power from a contact wire in a
non-contact state by means of the conductive fluid.

BACKGROUND ART

[0002] Recently, due to limitation of land transportation
caused by the rapid increase of automobiles and severe con-
gestion of road transportation, demands for electric railways
are increasing day by day.

[0003] Meanwhile, according to the supply expansion to
meet the increasing demand for electric railways, there is a
pressing need for securing the safety and reliability of the
electric railway as massive public transportation means.
[0004] The vehicle of the electric railway receives electric
energy of AC 25,000V or DC 1,500V required as the operat-
ing power from a contact wire (also called as a ‘trolley wire”)
installed along the track of the railway and this electric energy
is utilized to operate and control the vehicle. To this end, a
pantograph for collecting the power is installed on the
vehicle.

[0005] As shown in FIG. 1, the conventional electric rail-
road vehicle 1 or trolleybus is configured such that a panto-
graph 20 is in direct contact with a contact wire to feed with
the power required for the vehicle into the vehicle.

[0006] However, since the contact wire 10 and the panto-
graph 20 are in contact with each other, a power collecting
plate (contact strip) of the pantograph 20 and the contact wire
10 may be worn out. Therefore, it is necessary to periodically
maintain and repair the power collecting plate of the panto-
graph 20 and the contact wire 10.

[0007] In addition, in order to prevent a contact wire from
being separated from the pantograph, it is necessary to accu-
rately control the pantograph 20 to maintain a constant uplift
force. In particular, at a high-speed driving time, it is quite
difficult to attain a uniform uplift force, which may hinder
speed improvement of a high speed train and may lead to an
environmental problem, such as an aecrodynamic noise.

DISCLOSURE OF THE INVENTION

Technical Problem

[0008] The present invention has been made in an effort to
solve the problems of the prior art, and it is an object of the
present invention to provide a non-contact power feeding
apparatus using a conductive fluid, through which an electric
railroad vehicle or a trolleybus receives required power from
a contact wire in a non-contact state by using the conductive
fluid, thereby facilitating maintenance and repair of the non-
contact power feeding apparatus and obviating an environ-
mental problem, such as an aerodynamic noise.

Technical Solution

[0009] In accordance with an aspect of the present inven-
tion, the above and other objects can be accomplished by
providing a non-contact power feeding apparatus including a
fluid injection hole installed on a vehicle to inject conductive
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fluid toward a contact wire, a conductive fluid container for
supplying the conductive to be injected through the fluid
injection hole, a pressing pump for injecting the conductive
fluid within the conductive fluid container through the fluid
injection hole, and a current collection terminal disposed on a
side of the fluid injection hole to receive the power from the
contact wire in a non-contact manner through the conductive
fluid as a medium.

[0010] The fluid injection hole, the conductive fluid con-
tainer and the pressing pump may be installed on a main body,
and the main body may be installed at an upper portion of a
vehicle.

[0011] In particular, one or more of the fluid injection hole
may be formed on the main body.

[0012] The vehicle may be an electric railroad vehicle or a
trolleybus.
[0013] In addition, the pump may be driven by a control

signal of a controlling means.

[0014] Here, the controlling means may be a train control-
ler installed in the vehicle to control the traffic of the vehicle.

[0015] The conductive fluid may be one of plasma and an
ionized fluid.
[0016] In accordance with another aspect of the present

invention, the above and other objects can be accomplished
by providing a non-contact power feeding apparatus includ-
ing a fluid injection hole installed on a vehicle to inject the
conductive fluid toward a contact wire, a conductive fluid
container for supplying the conductive fluid to be injected
through the fluid injection hole, and a current collection ter-
minal disposed on a side of the fluid injection hole to receive
the power from the contact wire in a non-contact manner
through the conductive fluid as a medium.

Advantageous Effects

[0017] As described above, according to the present inven-
tion, since the conductive fluid is injected toward the contact
wire through the fluid injection hole to feed the power in a
non-contact manner, wear-out of the power feeding apparatus
and the contact wire does not occur and thus costs for main-
tenance and repair can be reduced.

[0018] In a case of a contact-type pantograph, it is neces-
sary to elaborately control the pantograph to maintain an
uplift force at a constant level for stably feeding the power,
making the apparatus complicated. However, since the power
feeding apparatus according to the present invention feeds
power in a non-contact manner, there is no need to perform a
controlling process for maintaining the uplift force, a separa-
tion of the contact wire from the power feeding apparatus,
which causes the arc and the like, can be solved through the
non-contact manner and the electric equipment provided in
the vehicle may also be protected.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] FIG. 1 is a view showing an example of a power
feeding method using a conventional pantograph;

[0020] FIG. 2 is a view illustrating a vehicle provided with
a non-contact power feeding apparatus using a conductive
fluid according to the present invention; and

[0021] FIG. 3 is a view showing a structure of the non-
contact power feeding apparatus using a conductive fluid
according to the present invention.
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MODE FOR CARRYING OUT THE INVENTION

[0022] Hereinafter, features of a non-contact power feeding
apparatus using a conductive fluid according to the present
invention will be understood through a detailed description of
the embodiment of the present invention with reference to the
accompanying drawings.

[0023] Referring to FIGS. 2 and 3, a non-contact power
feeding apparatus 100 using a conductive fluid according to
the present invention is installed on a vehicle 1a, such as an
electric railroad vehicle 1 or a trolleybus and receives the
power required for driving the vehicle 1a from a contact wire
10 in a non-contact manner.

[0024] The non-contact power feeding apparatus 100 using
a conductive fluid according to the present invention includes
a fluid injection hole 110 provided on the vehicle 1a to inject
the conductive fluid toward the contact wire 10, a conductive
fluid container 120 for supplying the conductive fluid that is
injected through the fluid injection hole 110, a pressing pump
130 for injecting the conductive fluid within the conductive
fluid container 120 through the fluid injection hole 110.
[0025] Here, the fluid injection hole 110, the conductive
fluid container 120 and the pressing pump 130 are installed in
a main body 140 having a predetermined size, and the main
body 140 is integrally and fixedly mounted to a top portion of
the vehicle 1a, such as the electric railroad vehicle 1 or the
trolleybus.

[0026] The pressing pump 130 is driven by a control signal
of a controlling means 150 to discharge the conductive fluid
contained in the conductive fluid container 120 to the fluid
injection hole 110.

[0027] Meanwhile, at least one fluid injection hole 110 is
formed on the main body 140 to inject the conductive fluid
toward the contact wire 10.

[0028] At this time, a power collecting terminal 160 is
installed at a side of the fluid injection hole 110 so as to be
maintained at a predetermined distance (for example, 3to 5
cm) to receive the power from the contact wire 10.

[0029] Therefore, when the conductive fluid is injected
toward the contact wire 10, power is supplied to the power
collecting terminal 160 via the conductive fluid acting as a
medium and is then fed to a power collecting device 170 of the
vehicle 1a.

[0030] Meanwhile, a vehicle controller provided in the
vehicle 1qa for controlling a driving of the vehicle is utilized as
the controlling means 150 for controlling an operation of the
pressing pump 130.

[0031] In other words, since instead of the conventional
pantograph, the non-contact power feeding apparatus 100 for
injecting the conductive fluid to the vehicle 1a is mounted and
the conductive fluid is injected toward the contact wire 10 to
feed power, the non-contact power feeding apparatus 100
using a conductive fluid according to the present invention
keeps the contact line at an appropriate distance and receives
the power from the contact line in a non-contact manner
without occurring a contact between the contact wire and the
power feeding apparatus.

[0032] At this time, the conductive fluid used as the
medium for collecting the electricity flowing through the
contact wire 10 to the power collecting device 170 of the
vehicle la includes plasma or ionized fluid.

[0033] Meanwhile, if the aforementioned non-contact
power feeding apparatus 100 is employed, the contact wire 10
for supplying power can be variously modified and designed
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and it is possible to adopt the configuration in which the
contact wire 10 is buried in the ground.

[0034] Hereinafter, a process for feeding the power using
the non-contact power feeding apparatus using the conduc-
tive fluid according to the present invention is illustrated.
[0035] Inorderto drive the electric railroad vehicle 1 or the
trolleybus, the train controller acting as the controlling means
150 of the non-contact power feeding apparatus 100 installed
in the vehicle 1a operates the pressing pump 130 to inject the
liquid-phased conductive fluid toward the contact wire 10
through the fluid injection hole 110.

[0036] At this time, the conductive fluid such as plasma is
ejected by a discharge of positive (+) and negative (-) elec-
trodes without the pressing pump 130.

[0037] Dueto the above, the power is supplied to the power
collecting terminal 160 through the conductive fluid as a
medium and is then collected in the power collecting device
170 installed in the vehicle 1a.

[0038] And, the train controller acting as the controlling
means 150 utilizes the power which is fed for driving the
vehicle, to control a driving of the vehicle 1a.

[0039] As described above, since the conductive fluid is
injected toward the contact wire 10 through the fluid injection
hole 110 and the power collecting terminal 160 is not in
directly contact with the contact wire 10 when the power is
collected through the conductive fluid as the medium, the
wear-out problem occurred in the contact wire 10 and the
contact type power collecting device such as the conventional
pantograph is not generated so that it is possible to reduce a
maintenance expense for the contact wire.

[0040] In addition, the non-contact structure can solve a
problem of separation of the contact wire from the panto-
graph, which causes an electrical arc and the like, and electric
equipments provided in the vehicle 1a can be protected.
[0041] Although the preferred embodiments of the present
invention have been described, the present invention is not
limited to the above embodiment, those skilled in the art will
readily appreciate that many modifications and variations can
be made, without departing from the spirit and scope of the
invention as defined in the appended claims, and such modi-
fications and variations are encompassed within the scope and
spirit of the present invention.

1. A non-contact power feeding apparatus comprising:

a fluid injection hole provided on a vehicle to inject con-
ductive fluid toward a contact wire;

a conductive fluid container for supplying the conductive
fluid to be injected through the fluid injection hole;

a pressing pump for injecting the conductive fluid within
the conductive fluid container through the fluid injection
hole; and

a power collecting terminal disposed on a side of the fluid
injection hole to receive the power from the contact wire
in a non-contact manner through the conductive fluid as
a medium.

2. The non-contact power feeding apparatus of claim 1,
wherein the fluid injection hole, the conductive fluid con-
tainer and the pressing pump are installed on a main body and
the main body is installed on an upper portion of the vehicle.

3. The non-contact power feeding apparatus of claim 2,
wherein one or more of the fluid injection holes are formed on
the main body.

4. The non-contact power feeding apparatus of claim 1,
wherein the vehicle is an electric railroad vehicle.
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5. The non-contact power feeding apparatus of claim 1,
wherein the vehicle is a trolleybus.

6. The non-contact power feeding apparatus of claim 1,
wherein the pump is operated by a control signal of a control-
ling means.

7. The non-contact power feeding apparatus of claim 6,
wherein the controlling means is a train controller installed in
the vehicle to control a drive of the vehicle.

8. The non-contact power feeding apparatus of claim 1,
wherein the conductive fluid is one of plasma and ionized
fluid.

9. A non-contact power feeding apparatus comprising:

a fluid injection hole installed on a vehicle to inject con-

ductive fluid toward a contact wire;

a conductive fluid container for supplying the conductive

fluid to be injected through the fluid injection hole; and

a power collecting terminal disposed on a side of the fluid

injection hole to receive the power from the contact wire
in a non-contact manner through the conductive fluid as
a medium.

10. The non-contact power feeding apparatus of claim 9,
wherein the fluid injection hole and the conductive fluid con-
tainer are installed on a main body and the main body is
installed on an upper portion of the vehicle.

11. The non-contact power feeding apparatus of claim 10,
wherein one or more of the fluid injection holes are formed on
the main body.
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12. The non-contact power feeding apparatus of claim 9,
wherein the vehicle is an electric railroad vehicle.

13. The non-contact power feeding apparatus of claim 9,
wherein the vehicle is a trolleybus.

14. The non-contact power feeding apparatus of claim 9,
wherein the conductive fluid is plasma fluid.

15. The non-contact power feeding apparatus of claim 1,
wherein the power received in the power collecting terminal
is then fed to a power collecting device installed in the
vehicle.

16. The non-contact power feeding apparatus of claim 1,
wherein the contact wire is buried in a ground.

17. The non-contact power feeding apparatus of claim 3,
wherein the conductive fluid is one of plasma and ionized
fluid.

18. The non-contact power feeding apparatus of claim 9,
wherein the power received in the power collecting terminal
is then fed to a power collecting device installed in the
vehicle.

19. The non-contact power feeding apparatus of claim 9,
wherein the contact wire is buried in a ground.

20. The non-contact power feeding apparatus of claim 11,
wherein the conductive fluid is plasma fluid.
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